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U.S. Environmental Protection Agency (EPA) as revisions to Chapter VIIT of the Implementation Plan for the Control
f Air Pollution i of Idaho (Fdaho SIP).

Pursuant to the Environmentai Protection and Health Act. Idaho Code §§ 39-101 through 39-130. and a delegation to
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completeness determination (60 days to 6 months) and subsequent approval process (1 year following the
completeness determination) would be greatly appreciated. Such actions would recognize the community for its
efforts and the positive air quality partnership reflected in the 1995 Sandpoint Tasking Matrix.
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ADOPTION OF THE REVISION TO THE

SANDPQINT PARTICITATE MATTER (PM,,,)
R (U VEMENT

Pursuant to the Environmental Protection and Health Act (EPHA), Idaho Code §§ 39-
101 through 39-130, and a delegation of authority from the Director of the Idaho Department of
Health and Welfare, [ hereby adopt the Sandpoint Particulate Matter (PM,,) Air Quality
Improvement Plan revision dated August 16, 1996. This adoption is also made in accordance
with the requirements of the federal Clean Air Act, as amended, and applicable federal

regulations. The revision wiil be included in Chapter VIII of the Implementation Plan for the
Control of Air Pollution in the State of Idaho (Idaho SIP).

Except as limited by federal law, the EPA and state regulations authorize immediate
adoption of the Sandpoint Particulate Mater (PM ) Air Quality Improvement Plan revision by
the State of Idaho. Therefore, the Division of Environmental Quality is directed to begin state
implementation of the measure as soon as possible in order to protect the environment and the
personal health of the citizens of the State of Idaho and to bring the State of Idaho portions of
the Sandpoint PM,, Nonattainment Area into compliance with national and state air quality
standards.

Dated this 16th day of August, 1996.

Wallace N. Cory, P.E.
Administrator
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SUMMARY

In 1987, the Sandpoint area was designated by the Environmental Protection Agency as nonattainment
because it did not meet the 24 hour national and state ambient air quality standard for small particulates,
known as PM,,. In May 1993, in response to this designation, the Idaho Department of Health and
Welfare, Division of Environmental Quality (DEQ) developed a plan which outlined a strategy for
implementing various control measures to reduce particulate emissions from local sources.

Problems were encountered in implementing the State Implementation Plan, which resulted in continued
violations of the PM,, air quality standard. These violations had the potential to trigger other federal
action that could result in the reclassification of the area from “moderate” to “serious”. This potential
reclassification prompted action at the local and state level which has resulted in major revisions of the
original plan for the Sandpoint area. This revised plan is the product of continued effort at the local and
state level to improve air quality in the Sandpoint area.

The Sandpoint area, with a 1990 population of 7,000, is located on the northwestern shore of Lake Pend
Oreille in Idaho’s Panhandle. The physical setting of the area results in the frequent occurrence of
stagnant weather conditions in the winter. These conditions, combined with emissions from various
sources, can contribute to a buildup of particulate pollutants which sometimes exceeds the PM,, national
and state health standard.

The DEQ has been measuring PM,, air quality in the Sandpoint area since 1985, when it installed a
monitor on the roof of the downtown post office. In the years following, exceedances of the PM,,
standard were experienced, and sampling was accelerated from every sixth day to every other day during
the winter. A meteorological tower was installed at the University of Idaho’s Sandpoint Agricultural
Experimental Station in 1991. The DEQ acquired the ability to directly measure PM,, in real-time with
the installation of a Tapered Elemental Oscillating Micro-balance (TEOM) at the post office site in 1993.

An inventory of the sources of small particles, known as an emission inventory, was developed for the
Sandpoint area. It revealed that during the winter season, the primary sources of PM,, emissions were
residential wood burning and dust from paved roads treated with anti-skid (sanding) material. On an
annual basis, industrial emissions also played a significant role. An evaluation of the level of PM,,
emissions from all known source categories in the Sandpoint area, combined with the chemical analysis of
actual particulate samples, confirmed wood combustion and fugitive dust as the primary sources
contributing to the elevated PM,, concentrations.

Further evaluation of the industrial emissions was conducted in 1994 and 1995 to address some
inconsistencies in the original emission inventory. The updated emission inventory for the industrial
sources resulted in a more accurate analysis of the impacts associated with the industrial sources. The
improved emission inventory is the result of much time, devotion, and hard work from all involved staff -

both DEQ and industry.

The modeling results indicated that, without implementing programs designed to reduce PM,, emissions,
the Sandpoint area would continue to experience exceedances of the PM,, standard. The modeling
process estimated PM,, concentrations during the winter season at levels approximately 20% higher than
the ambient standard (150ug/m*) without any control measures in place.
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The DEQ reviewed numerous control measures with local officials to formulate a comprehensive control
strategy acceptable to the community. The control measures that were initially selected focused on
reductions in residential wood burning emissions through measures such as a public awareness program, a
woodstove replacement program, and changes in winter road maintenance practices. The original
strategy also included reductions from industrial emissions through the issuance of operating permits for
the applicable industrial sources. This component of the control strategy (issuance of operating permits)
became very controversial, primarily due to the inadequacies of the original emission inventory.
Continued implementation of these programs should ensure maintenance of the standard through at least
1997. Ambient monitoring data from 1995 suggests that the control strategy, when fully implemented,
was effective at reducing PM,, emissions and therefore ambient PM,, concentrations, especially during
the winter season.

The first section provides background on the plan, information on health effects, a description of the area,
and a discussion of community involvement. Section II focuses on air quality status, including
monitoring and meteorological data. Section III is an analysis of the problem, and includes the emission
Inventory and results of the modeling efforts. Section IV evaluates alternative control strategies and
describes how they will be used to meet attainment. The report also details an implementation schedule
and describes a contingency plan.
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INTRODUCTION

A.

SIP OVERVIEW

The United States Environmental Protection Agency (EPA) adopted a new National Ambient
Air Quality standard for particulate matter on July 1, 1987. The standard is expressed in terms
of PM,,, which is particulate matter less than 10 micrometers in aerodynamic diameter. The 24
hour ambient air quality PM,, standard is 150 pg/m’ and the annual standard is 50 pg/m’
expressed as an annual arithmetic mean. The State of Idaho has adopted both of these
standards.

Particulate matter measuring less than, or equal to 10 micrometers (PM,,), is considered a risk
to human health due to the body's inability to effectively filter out particles of this size. These
small particles enter through the nose and mouth and can penetrate the deeper regions of the
lung. When PM,, particles contain cancer causing or toxic materials, the health effects can be
acute and long term.

Even periodic exposure to high levels of PM,, can lead to increased incidence of coughing and
symptoms of upper respiratory problems. While this same exposure is usually tolerable for
those with healthy respiratory systems, it can lead to irreversible or fatal damage in people
already suffering from cardiopulmonary disease - usually children, the elderly, and cigarette
smokers.

Wood stove emissions and fugitive road dust are of particular concern because they generally
account for the majority of fine particles (less than one micrometer) found in the nonattainment
area. These emissions can become an even more serious problem during periods of stagnant
air. In the Northwest, accumulation of pollutants is common in valley settings where steep
walls can restrict the flow of air. Mountain valleys often experience stagnant or light wind
situations during the winter, when wood burning is an important source of heat, and the
addition of anti-skid materials to roads is necessary to make roads safe. The combination of
these conditions can result in exceedance of the PM,, health standard.

On August 7, 1987, the Sandpoint area, in Bonner County (Figure 1-01), was designated as a
PM,, nonattainment area (NAA) by the EPA. With promulgation of the Clean Air Act
Amendments of 1990 (CAAA), the State of Idaho was required to submit a State
Implementation Plan (SIP) no later than May 15, 1993. A draft plan was sent to EPA on
March 15, 1993. The SIP was required to provide for attainment of the standard as quickly as
possible but in any case, no later than December 31, 1994,

Unfortunately, an exceedance of the 24 hour standard was measured in January 1994. In
addition, other days with PM,, concentrations near the standard, suggested that local sources
were still causing air quality problems. The recommended control strategy was not fully
implemented during the 1993-94 winter season. By the 1994-95 winter season, some
additional control measures were in place, but not the entire strategy. One outstanding element
was the issuance of operating permits for the industrial sources. Due to exceedances in 1994,
the ambient monitoring data showed that attainment of the 24 hour standard was not possible
by the CAAA deadline.
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As a resuit, the EPA forewarned DEQ and the local community that under the laws of the
CAAA, the EPA was required to reclassify all nonattainment areas that failed to meet the
attainment deadline. The reclassification would change the Sandpoint area from a “moderate”
to "serious" nonattainment area. New and more stringent requirements would become
applicable to all non-exempt sources of PM,, emissions in a serious area. Faced with these
challenges, the community urged EPA and DEQ to find an alternative to the serious
reclassification. After several meetings with DEQ and the community leaders, EPA proposed
an alternative course of action that was acceptable to all the participants. The alternative
included a one year extension of the attainment deadline provided that specific tasks designed
to quickly implement strategies to reduce PM,, levels were completed by DEQ and the
community.

On March 31, 1995, DEQ submitted an extension request for the Sandpoint area, and a
Reasonable Further Progress (RFP) report, as required by the CAAA. The RFP report
summarized the status of control measures and additional requirements. The CAAA requires
EPA to reclassify nonattainment areas to “serious" six months after the scheduled attainment
date if an extension is not granted by that same date.

This revised SIP will contain all the control measures necessary to demonstrate attainment of
the ambient standard as expeditiously as possible provided the area is not reclassified to serious.
The plan must also show that the standard will be maintained once it has been met. On May 8,
1996, the EPA issued a final rulemaking granting the one year extension for the Sandpoint
PM,, nonattainment area.

STUDY AREA DESCRIPTION
1.  Physical and Historical Description

The approximately fifteen square mile Sandpoint NAA is located in central Bonner County
in the northern portion of Idaho's panhandle (Figure I-02). It is situated on the
northwestern shore of Lake Pend Oreille, Idaho's largest lake. The area includes the
communities of Sandpoint, Kootenai, and Ponderay, which lie on a 2,000 foot high plain
at the base of the Selkirk mountains. Five thousand foot peaks surround the NAA which
has a population of about six thousand.

The average annual temperature is 47°F. August is the warmest month with a monthly
mean temperature of 64.8°F and an average maximum of 79.9°F. The coldest month is
December with a monthly mean temperature of 23.4°F and an average minimum of 18.7°F.
Precipitation averages about 31 inches per year. Snow during November, December,
January, February and March averages 64 inches per year. The heaviest precipitation
comes during the winter months while summer is the driest season. Winds blow
predominately from the northeast and southwest.

Much of the local geography is the result of glacial activity that occurred about 20,000 to
10,000 years ago. A glacier in the Sandpoint area carved out glacial valleys in the region,
and was responsible for the Lake Missoula flood. This glacier acted as a large ice plug
blocking the Clark Fork River. The result was Lake Missoula, a body of water that
covered 500 cubic miles and was estimated to be 2000 feet deep near the glacial plug.
About 10,000 years ago the ice plug broke and the water from Lake Missoula stormed
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through the break, eventually reaching the Pacific Ocean via the Columbia Basin. The
resulting flood played a significant role in sculpting the local geography, and left behind
large deposits of sediment and gravel in the region.

The Kalispell Indians were the first known inhabitants of the area. This tribe was
sometimes called the “Pend Oreille" by French fur trappers, a french term meaning “ear
bob" or earring. The first Europeans came into the area looking for furs, mainly beaver
pelts, and most were associated with either the Hudson's Bay Company, or the Northwest
Fur Company. David Thompson, a Northwest Fur Co. trapper, built the Kuilyspell
House, the first building in the region near what is now Hope, on the northeast shore of
Lake Pend Oreille

The first permanent residents moved into the region around the 1880's and the city of
Sandpoint was incorporated in 1900. By the turn of the century logging and milling were
the area's major industry. Between 1880 and 1906 three major railroads had brought rail
lines into Sandpoint. Early attempts at mining in the region proved futile even though it
was only sixty miles from areas with large precious metal deposits. Efforts to farm the
lands cleared after logging also proved to be largely unsuccessful.

Today the area's employment is more diversified, including the wood products industry,
retail trade, agriculture, and the resort industry. The recent economics of the area appear
stable, with steady increases in population, businesses, number of employed, and per
capita income over the past twenty years

Legal Description

The Sandpoint PM,, nonattainment area is that area shown on Figure 1-01, and included
within the following section number designations:

Sections 1-3, 9-12, 15, 16, 21, 21, 27, 28 of Range 2 west and Township 57 north; and
the western 3/4 of Sections 14, 23, and 26 of Range 2 west and Township 57 north.

C. COMMUNITY INVOLVEMENT

1.

Intergovernmental Consultation

DEQ recognizes the importance of consulting with "local political subdivisions" in order
to ensure their participation in the development and implementation of PM,, control
strategies. In fact, past experience has shown DEQ that local involvement is essential.
While a formal process has not been established, a number of consultations have taken
place during the SIP planning effort and open lines of communication now exist between
DEQ, EPA and local elected officials. DEQ made presentations to the City Council
Representatives from Sandpoint, Kootenai, and Ponderay, along with the Bonner County
Board of Commissioners, on the local air quality situation and possible strategies to
correct the problem. DEQ also explained to these representatives the possible
consequences the area and the State would encounter if no action was taken by local
government. EPA representatives have also met with local officials and community
leaders and have made presentations to the advisory committee. This interaction at the
federal level has actually improved relations between all responsible entities.
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Figure I-01
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Figure 1-02
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As discussed earlier, the potential for a serious classification has increased the awareness
level of the City of Sandpoint elected officials. This increased awareness has lead to
greater communication between DEQ and local officials, as well as enlisting the
participation of regional Idaho legislators and the U.S. congressional staff.

DEQ staff have met with representatives of a number of other agencies, such as the local
highway districts, in an effort to involve them in the process. The Community Advisory
Committee (CAC) represents an informal intergovernmental consultation, since
representatives from local government are members of that committee. Every effort will
be made to continue to make local political subdivisions an integral part of the Sandpoint
area air quality improvement effort.

Public Involvement

DEQ has worked to involve the public in the planning process through formation of the
CAC. This committee assists DEQ with development and implementation of the
Sandpoint SIP. In particular, it provides a local perspective on which control measures
are most appropriate and how to best implement those that are selected. The
organizations represented on this committee are varied - ranging from the Chamber of
Commerce to a local air quality coalition.

After the adoption of the 1993 Sandpoint Area SIP, the original CAC dissolved during the
implementation of specific control measures. During the summer of 1994, interest in
reviving the CAC was renewed when DEQ issued proposed operating permits for four
industrial facilities located in Sandpoint. DEQ received numerous comments during the
public comment period which uitimately resulted in DEQ withdrawing the proposed
permits. The ensuing controversy over the permits resulted in the creation of a very active
CAC that contained an almost entirely new group of individuals.

The new advisory committee is led by the Sandpoint Area Chamber of Commerce.
Meetings were held every two to four weeks during the fall of 1994. The advisory
committee formed several smaller task forces to focus on specific issues and report back
to the entire committee. This level of organization and participation resulted in greater
success in solving problems and implementing the control measures at the local level. For
example, one of the local industries loaned the necessary equipment to the highway district
for the storage and application of liquid deicer.

To further promote public involvement and awareness, the Sandpoint Area Chamber of
Commerce received an air quality grant from EPA in 1995. The main purpose of the grant
was to hire a public awareness coordinator for the Sandpoint area to focus on the air
quality issues in the community. The public awareness coordinator is responsible for
organizing the advisory committee meetings and has taken a lead role on the public
awareness task force. DEQ supports the efforts of the coordinator and will continue to
work with the Chamber of Commerce and the advisory committee to increase public
involvement through informative meetings and public awareness materials. The latter will
include newspaper articles, brochures, radio programs, and other techniques that will
foster public knowledge of, and participation in, local air quality programs. As required
by law, DEQ will hold public hearings and public comment periods prior to the adoption
of any SIP amendment or major revisions of the SIP control strategy.

-6
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O. AIR QUALITY
A. MONITORING AND DATA SUMMARY

The basis for determining the air quality of any area lies in the collection of accurate and
adequate monitoring data Data collected from an area’s monitoring network are used to
establish air quality trends, to determine if and when air quality standards are exceeded, and to
aid in the development of appropriate air quality control strategies when standards are
exceeded.

1. Ambient PM,, Monitoring Network

The Division of Environmental Quality (DEQ) has monitored PM,, in the Sandpoint area
since 1985. The single monitoring site contains three monitors and is located on top of
the Sandpoint Post Office at 210 N. 4th Avenue. The location was chosen because it is in
the center of the community, is representative of the surrounding neighborhood, and it is
located at the area of maximum PM,, concentration. This site is an official State and
Local Air Monitoring Site (SLAMS) for PM,,, and as such, monitoring is conducted in
accordance with 40 CFR 58 Subpart C.

The type of monitor being used is the size selective high volume sampler, or PM,, Hi-Vol.
The PM,, Hi-Vol operates by pulling outside air into the sampler and trapping the
particulates on a quartz fiber filter. The sampler utilizes a Sierra Anderson size selective
air inlet to restrict the size of incoming particles to an aerodynamic diameter smaller than
or equal to a nominal 10 micrometers. The air flow into the PM,, Hi-Vol is also regulated
and measured to determine the total air flow through the sampler, and to work with the
inlet to control the size of incoming particles. The PM,, Hi-Vol operates for a 24 hour
period from midnight to midnight. Together with the mass of PM,, collected on the
filters, the total air flow is used to calculate the mass of PM,, per volume of air, reported

in pg/m’® .

The initial schedule in Sandpoint was to monitor every sixth day. As concentrations
exceeding the standards were measured during the winters of 1985-86 and 1987-88, the
frequency was accelerated. Presently the post office site operates every other day from
October through March, and every sixth day from April through September. Accelerating
the monitoring schedule was done to provide a more complete data base, an important
element in evaluating and understanding an area's air quality. The accelerated monitoring
is conducted during the fall and winter months because elevated PM,, concentrations have
been traditionally recorded during these time periods.

Additional data support at the post office site is provided by a Tapered Element
Oscillating Microbalance (TEOM), which provides continuous “real time", direct
measurements of PM,, concentrations. The TEOM was installed at the Sandpoint post
office site during the spring of 1993. The operation of the TEOM at the site provides a
useful supplement on non-scheduled sampling days to the official data collected by the
PM,, Hi-Vols. The simultaneous operation of the TEOM and PM,, Hi-Vols at the site
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will contribute to establishing a correlation between data collected by the two instruments.
An evaluation of the correlation between the two instruments will aid in determining the
future uses of each instrument at the site. DEQ is currently developing standard operating
and QA/QC procedures for the use of TEOMs in the Idaho ambient air quality monitoring
network. Upon EPA Region 10 approval of these procedures and site changes, DEQ
intends to substitute TEOMs for Hi-Vols at sites where an everyday sampling frequency is
necessary.

Prior to the TEOM's installation at the site, a nephelometer, which measures the light
scattering associated with fine particulate concentrations, was used for additional data
support. The nephelometer went on-line in Sandpoint during July 1987, and was used to
provide continuous “real time”, indirect measurements of the ambient particulate
concentrations. The nephelometer was discontinued at the end of the 1992-93 winter
season.

Special saturation studies were conducted in the Sandpoint area during 1989 and 1992
using small, portable monitors located at temporary sites. The purpose of the studies was
to measure the representativeness of the Sandpoint SLAMS monitoring site as a maximum
impact location, and to assess the extent of the PM,, problem. However, because the
portable monitors are not federally approved as an alternate or equivalent method for
PM,, sampling, the concentrations cannot be used to determine air quality violations.
Instead, the instruments are operated mainly to establish spatial trends. The saturation
studies indicated that elevated levels of PM,, occur in parts of the Sandpoint area other
than the downtown. However, the post office site is in a location that represents
maximum concentrations as determined through the saturation studies and past modeling
endeavors.

PM,, Air Quality Data
a. Summary of PM,, Data

Data collected from the Sandpoint post office monitor are initially collected and
reported as a 24 hour average value. The daily average values are used to calculate
monthly and quarterly averages. The quarterly averages are used to calculate an
annual average. PM,, air quality standards are written for 24 hour and annual
averages only, with the 24 hour and annual standards being 150 ug/m® and 50 pg/m’,
respectively. The 24 hour standard is measured from midnight to midnight. The
annual standard is for the calendar year, January 1 through December 31.

A total of 951 24 hour PM,, samples were collected from the post office monitors
between 1986 and 1995. Nine of these values exceeded the 24 hour PM,, standard,
six of which were recorded in the winter months, and three in the fall. All data
collected from 1986 through 1995 are found in Appendix A.

Table II-01 summarizes the 24 hour PM,, data collected at the Sandpoint site from
1986 through 1995. Figure I1-01 displays the monthly average and monthly highest

-2
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value for the years 1993 through 1995. Figures I1-02 through I1-04 display

Sandpoint's three highest recorded PM,, concentrations for each quarter from 1993
to 1995. Figure I1-05 shows the mean quarterly PM,, concentrations for all years

with a full year of monitoring.

The Sandpoint area has not exceeded the annual standard of 50 pg/m? for any of the
years monitored. The annual arithmetic means (definition provided in ILA.2.b.) from

1986 to 1995 are shown in Table 11-01, and displayed in Figure I1-06. The annual

arithmetic mean for 1995 was the lowest annual mean since data collection began in

1986

Table II-01: Sandpoint PM,, Data Summary

e

Year

1986*
1987*
1988*
1989
1990
1991*
1992
1993%*
1994*
1995

# of

Samples

58
70
93
106
109
85
113
96
105
116

# of Samples
>150 pg/m®

Maximum

Concentration
ug/m* (Date)

e

168 (2/28)
125 (10/27)
1219 (9/6)
1116 (9/25)
218 (10/4)
144 (2/23)
473 (9/4)
127 (2/28)
157 (1/26)
79 (2/22)

2nd Maximum
Concentration

ug/m® (Date)

133 (3/3)
115 (10/21)
179 (2/24)
108 (3/23)
192 (2/26)
110 (1/22)
199 (2/4)
109 (3/10)
128 (3/25)
79 (3/28)

Annual
Arithmetic
Mean ?

42.6
40.9
41.7
31.6
353
36.2
40.6
34.6
372
25.9

*  Year does not meet summary criteria for data retrieval.
Exceptional event.

2 Annual arithmetic mean is the average of the four quarterly averages. Exceptional event
data is excluded in this computation. See Figure I1-06 for a comparison of actual and
expected annual means.
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Figure II-01

Sandpoint PM., Monthly Summary
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Figure II-03

1994 Sandpoint PM,,
3 Maximum 24 Hour Conc./Quarter

250

2700

2¢ Four Max. = " S0 pgnd

PM,, Conc. g/m™ )

Quarters
B Highest 7 Second Highest B2 Third Highest
Excaptionsl Everts not inclyoed.
Figure II-04
1995 Sandpoint PM,,
3 Maximurn 24 Hour Conc./Quarter
250
_ 20
t
24 Max, = 160 pond
3 sl + i o
g
[=]
OO
=
o

Quarters

M Highest 7 Second Highest B Third Highest
Excepsional Bvents not Inakaded,

Sandpoint PM,, SIP Final - 1996



Figure H-05

PM,, Quarterly Means
Sandpoint Idaho
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b. Determination of PM,, Attainment Status

Appendix K, 40 CFR 50, Interpretation of the National Ambient Air Quality

Standards for Particulate Matter, requires the use of the three most recent calendar
years of data in the demonstration of attainment or non-attainment status. These
three years are used for calculating the 24 hour and annual expected PM,,
exceedances

Each year should have at least 75° data recovery in each quarter, if that year is to be
considered in the analysis process. Out of ten full years of PM,, monitoring in
Sandpoint, only four (1989, 1990, 1992, and 1995) meet the 75% completeness
criteria.

According to 40 CFR 50, Appendix K, “the 24 hour primary and secondary
standards are attained when the expected number of exceedances per year at each
site is less than or equal to one "

The phrase, “expected number of exceedances per year", takes into account the
likelihood of exceedances occurring on days when sampling does not take place, and
represents the estimated number of exceedances that would occur if monitoring were
done every day.

For example, if one exceedance is recorded in a quarter that samples every sixth day,
the expected number of exceedances for that quarter would be six. The expected
nurP\ber of exceedances (eg) are calculated using the observed number of
exceedances (Vg), the number of days in the quarter (Ng), and the number of days in
the quarter with observed PM,, data (ng) in the equation eg = Vg (Ng / ng). The
four quarters are then summed to get an annual total, and the annual expected
number of exceedances are averaged for the three most recent years to determine
attainment.

The average annual expected number of exceedances for 1993, 1994, and 1995 are
2.8, 3.5, and 0.7, respectively. Figure II-07 summarizes the yearly variation of the
average annual expected number of exceedances in the Sandpoint PM,,
nonattainment area. Table A-01 in Appendix A shows all measured PM,,
exceedances since 1986 at the Sandpoint post office site.

The 1995 three year average for expected number of exceedances is less than one and
demonstrates that the Sandpoint area is in compliance with the ambient PM,,
standard for 1995. However, data collection during 1993 and 1994 did not meet the
data completeness requirements specified in 40 CFR 30, Appendix K. Therefore,
DEQ must collect three years of complete data, in addition to completing other Clean
Air Act requirements, before the Sandpoint area can complete the redesignation
process to attainment status.
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c.

The annual primary standard is attained when the expected annual arithmetic PM,,
concentration is less than, or equal to, the standard. The expected annual arithmetic
PM,, concentration is equal to the average of the three most recent years' annual
arithmetic means. For the years 1993 through 1995, the expected annual average is
equal to 33 pg/m* , well below the annual standard (see Figure I1-06).

Figure I1-07

Sandpoint PM,, Nonattainment Arsa
24 Hour Standard

Expected Number of Exceedances

1988 1989 1990 1991 1992 1993 1994 1995
Exceedances —| 4.7 2 34 15 43 2B 35 0.7
Standard -+| 1t 1 1 1 1 1 1 1

Calendar Year

E My of B i3 bessd on a 9 ywer Fvenage.

Evaluation of Seasonal Exceedances

Historically, the ambient data collected during the summer months in Sandpoint have
shown the lowest PM,, concentrations throughout the year. The highest PM,, levels
generally occur in the winter months, November through March, although high
concentrations are sometimes measured during the fall, September and October.

Emission inventories, receptor modeling and dispersion modeling indicate that
sources leading to high PM,, concentrations during the winter months appear to be
local, coming mainly from residential wood combustion, fugitive road dust, and
industry. Weather conditions, such as colder temperatures and air stagnation,
contribute to increased emissions, and the subsequent build-up of pollutants in the
airshed. Drying of local sanded roadways after long periods of snow cover also seem
to play a role in elevated PM,, emissions and air quality levels.

Sources leading to high PM,, concentrations during the fall months appear to be
more regional in nature, such as fugitive dust from agricuiture fields and/or smoke
from forest fires. Seasonal grass burning has been implicated as a significant impact,

-8
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but no direct correlation has been established to the fall violations. Weather patterns
during times of increased PM,, levels (fall season) often show high winds, which
produce fugitive dust and act as a transport mechanism for the regional impacts.

Sandpoint has had three fall values designated as exceptional events. An exceptional
event is defined as an uncontrollable event caused by natural sources of particulate
matter, or an event that is not expected to recur at a given location at regular
intervals. Exceptional events, as concurred by EPA Region X, are excluded from
calculations for the determination of attainment of the 24 hour and annual PM,,
standards. The Sandpoint exceptional events occurring on October 6, 1987,
September 6, 1988, and September 25, 1989 were designated as such because of
construction/demolition, forest fires, and high winds, respectively. Historically, EPA
Region 10 granted exceptional event status to wind blown dust storms in the Eastern
Washington/Northern Idaho area. However, the agency has determined that these
events occur regularly and therefore, no longer meet exceptional event criteria.

PM,, exceedances in Sandpoint have been monitored in two distinct seasons, fall and
winter. The sources of emissions contributing to exceedances are suspected to be
just as distinct requiring separate control strategies of varying scale and depth. DEQ
has previously concentrated its efforts toward identifying, quantifying, and
controlling winter PM,, sources. In an effort to identify control strategies for the fall
events, DEQ reviewed and summarized regional PM,, sources within Northern
Idaho. This report included a summary of the types of applicable control measures
that are already in effect within Idaho and serve as RACT/RACM. See Appendix H
for further information pertaining to regional area sources and applicable control
measures.

In addition to developing the summary report described above, DEQ will also remain
active with the Pacific Northwest Columbia Plateau Wind Erosion/PM,, Project.
DEQ has participated at the quarterly review meetings and has provided some input
into the research project. This project will produce recommended control strategies
that will assist Idaho with further SIP control strategy developments for the
Sandpoint NAA to address the fail violations.

B. METEOROLOGY
1. General Meteorology
a. Geographical Summary

Northern Idaho geography is a cumulation of prairies, mountains and valleys.
Eastern portions of the Panhandle comprise mostly mountainous National Forests
such as the Nez Perce, Clearwater, St. Joe, Coeur d'Alene and Kaniksu interspersed
with blocks of state and private land. The western terrain of the Panhandle has some
mountains, but also consists of wide open prairies, like the Rathdrum and Palouse
Prairies, which are portions of the vast Columbia Plateau. The Columbia Plateau is
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an expanse of flat open land with soil low in moisture content. The plateau consumes
much of Southwest Washington and reaches into Northeast Oregon and Northwest
Idaho.

The Sandpoint NAA is located in Bonner County in the Panhandle region of
Northern Idaho. On the shores of Lake Pend Oreille, it lies at 2100 feet elevation,
48° 17N latitude, and 116° 34' W longitude. Lake Pend Oreille extends 1o the south
and east of Sandpoint, the Pend Oreille River drains the lake to the west of town. and
mountains rise to greater than 6500 feet to the northwest of town, Sand Creek
drains through town from a valley to the north and empties into Lake Pend Oreille in
Sandpoint.

b. Meteorological Data

Until recently, the only routine meteorological data collected in Sandpoint were
temperature and precipitation. These data were collected at the University of Idaho's
Sandpoint Experimental Station located approximately 2 miles north of the
downtown area. This data has been collected for more than 85 years'.

In April 1991, the Idaho DEQ installed an automated 10 meter meteorological tower,
Data collected includes temperature, delta temperature (the temperature at 10 meters
minus the temperature at 2 meters), wind speed, wind direction, sigma theta (wind
direction variability), solar radiation, and precipitation. Data is stored as 15 minute
averages and is accessible remotely through a telephone modem. This data is being
collected to develop a meteorological data base for air quality modeling, support air
quality advisories (AQA), and to provide detailed, local meteorological information
previously lacking for the Sandpoint area.

Although the Sandpoint data is being collected, it is currently limited in utility.
Spokane surface data (meteorological data used in this report) is also a useful tool for
air quality assessment in Sandpoint. Upper air meteorological and associated mixing
height data are not available for Sandpoint. The closest upper air site is located at
Spokane, Washington, approximately 50 miles to the southwest. Upper air data from
Spokane will be used as representative for upper meteorology required by air quality
models.

¢. Climatology

The climate classification for the Spokane area, a location representative of the
regional area, is mild arid in the summer to cold coastal in the winter months. Air
masses moving in from the Gulf of Alaska bring moisture to the region. The annual
climatology summary over the past 30 years indicates that July, August, and
September are the three driest months. The climatologies of Sandpoint and Spokane
are similar, although Sandpoint is slightly cooler and wetter.

' U.S. Department of Commerce, Climatological Data Annual Summary, Idaho, 1995,
Volume 98, Number 13.

H-10 Sandpoint PM,, SIP Final - 1996



Sandpoint is an intermountain city of the Pacific Northwest. The region is a mixture
of lakes, meadows, and forests; and its meteorology is dominated by migratory
weather disturbances, which are modified by complex local terrain.

The mean annual temperature for Sandpoint is 44.8°F. These temperatures range
from a monthly mean of 64.5°F in July to a ¢cool 24.8°F in January. Temperature
extremes can range from summer highs in the upper 90's to bitter cold winter
readings below -20°F. Summers are generally mild with light precipitation, while the
winter season is cold and wet.

Precipitation in Sandpoint averages about 33.5 inches per year with greater amounts
falling in the nearby mountains. On average the heaviest rainfall occurs during
November, December and January. During these months, rainfall averages in excess
of 4 inches per month. Wintertime precipitation can fall in the form of snow or rain,
and significant accumulations of snow have been recorded. The driest month on
average is July, with a mean rainfall of 1.26 inches.

Figure [1-08: Windrose

Sandpoint 1992-1994
January 1
December 31
Midnight-11 PM

HOTE: Frequencies
indicate dirsction
from which the

wind is blowing.
CALM WINDS 13.31%
S

™o g

Wind velocities for a three year period, beginning January 1, 1992 through December
31, 1994, are summarized in the windrose shown in Figure I1-08. This windrose is
based upon data collected at the DEQ meteorological station in Sandpoint. For the
three year period, 82% of the data was recovered. During this time period,
prevailing winds are from the northeast and southwest. This follows from the shape
of the surrounding terrain, which funnels winds along the main orientation of the
valley. The highest occurrence of light winds is from the northwest, which is
probably associated with drainage winds during stagnation conditions from the
mountainous area to the northwest of town. Calm winds occurred about 13% of the
time.
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Exceedance Conditions

Exceedances of the PM,, standard occur in the fall and late winter. Meteorology,
during the fall episodes, is characterized by high winds and regional transport of dust
and/or smoke. During the fall, episodes of high PM,, levels are noted throughout
Northern Idaho and Eastern Washington, indicating a regional problem. The
wintertime exceedances occur under stagnation conditions, when atmospheric mixing
and pollutant dispersal is at a minimum, which can cause local emissions to
accumulate to high levels. Additionally, drying may contribute to excessive fugitive
emissions from local roads. Two different types of meteorological regimes are
responsible for PM,, events in the Sandpoint area. Six of the measured events
occurred during wintertime stagnation episodes. The three remaining exceedances
occurred during autumn high wind episodes. A summary of each of the
meteorological events that have led to exceedances are described in this section.

The meteorological data set for the Sandpoint area is limited. The meteorological
descriptions given in this section are based upon daily weather maps from a weekly
map series provided by the National Oceanic and Atmospheric Administration
(NOAA). This series provides S AM Mountain Standard Time surface, and 500 mb
charts. Additional meteorological data were gathered from the Idaho climatological
data summaries, also provided by NOAA.

Summary of Wintertime Stagnation Events

Wintertime stagnation events are meteorologically significant for producing conditions in
which high PM,, levels can occur in the Sandpoint area. Of the nine exceedances, which
were documented from 1986 to 1994, all but three occurred during winter stagnation
periods. It should be noted, however, that the highest PM,, levels do not necessarily fall
on the most stagnant days. The highest levels appear to develop when stagnation occurs
simultaneously with a spike in local PM,, emissions. This spike in local emissions is
usually meteorologically related, as it occurs when streets become dry, and fugitive road
dust becomes significant.

a.

February 28, 1986

The 24 hour PM,, concentration on February 28, 1986, reached 168 ug/m’ after
several days of a strong high pressure system dominating Northern Idaho's weather.

During the stagnation period, synoptic analyses showed a strong ridge of high
pressure positioned along the west coast. A surface high pressure system also
dominated the area. The center of the surface high moved across the area on
February 26 and February 27, and was well east of the area by February 28. Despite
the rapid eastward movement of the surface high pressure center, pressure on
February 28, at both the surface and aloft, remained high over Northern Idaho. A
weak pressure gradient existed for several days leading up to the exceedance,
implying light winds.

n-12
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No precipitation was reported in Sandpoint from February 26 through February 28,
and temperatures warmed into the 50's, rapidly melting the snow cover. Snow depth
dropped from 11 inches to 2 inches during the five days between February 23 and
February 28.

b. February 21 and 24, 1988

This stagnation period produced two PM,, exceedances. A high pressure ridge along
the west coast had persisted for several days, leading up to the episode. A strong
surface high existed over the Pacific Northwest on February 20, but began to push
south. High pressure and a weak pressure gradient at the surface still dominated the
situation on February 21, when a PM,, value of 157 pg/m’ was measured.

A short wave trough pushed over the top of the ridge and drove a surface front to the
southeast from British Columbia, just brushing Northern Idaho. Most of the energy
from this disturbance moved down the east side of the Rockies, and high pressure
with fight pressure gradients returned to the Sandpoint area. A second exceedance of
179 ug/m® occurred on February 24.

Temperatures were mild during the period, reaching 54°F on February 21 and 49°F
on February 24. Warmer temperatures and disappearing snow cover again appears
significant. The four inches of snow cover noted on February 19 had disappeared by
February 21. This may have contributed to drying out of road surfaces, causing an
increase in fugitive dust emissions.

c. February 26, 1990

Strong high pressure at the surface and aloft persisted for several days, leading up to
the February 26, 1990, exceedance, measured at 192 pg/m’. Again, temperatures
were mild with the daytime high reaching 50°F on the day of the exceedance.

The weak pressure over the area indicates that winds were light through the period.
This event differed from the other wintertime events, because heavy snow cover of
fourteen inches was still being reported at Sandpoint on February 26.

d. February 4, 1992

A relatively calm and stable weather pattern dominated Northern Idaho after a frontal
passage on January 31, 1992. A stagnation period began on February 1, 1992, and
continued until February 7. On February 8, a storm system brought both
precipitation and destabilization. PM,q levels climbed to 199 pg/m* on February 4.
This is the highest wintertime level measured at Sandpoint to date.

Of interest during this period, as with all but two of the other wintertime episodes, is
that persistent snow cover disappeared on, or near, the day of the violation. Snow
continually covered the ground through February 3, but by February 4, the snow
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3.

cover had disappeared. Temperatures were mild for February, with highs well above
freezing each day, including a high of 47°F on February 3. Overnight lows were also
unseasonably warm, ranging from the mid-twenties to low thirties each night. Light
precipitation occurred on February 3.

e. January 26, 1994

A series of Pacific weather systems contributed to unsettled conditions in Sandpoint
early in the week of January 23 - 29. Precipitation, measured at 0.18 inches and a
trace, were recorded on January 24 and January 26, respectively. Maximum daily
temperatures ranged from 46°F on January 25 to 39°F on January 29. High
pressure with associated stagnant conditions developed over Northern Idaho on
January 27 and continued through January 28. Light winds and morning fog were
noted during this stagnation period. Cool temperatures, light precipitation, and
increased public activity during a week-long annual winter carnival are suspected to
have contributed to the exceedance of 157 pg/m® recorded on January 26, 1994 (See
memo in Appendix A).

Summary of Fall Events

As mentioned previously, the region experiences its driest months in July, August, and
September. During these months, high wind conditions associated with surface, cold
frontal passages have the ability to transport wind blown dust from Eastern Washington to
the Idaho Panhandle. Subsequently, elevated PM,, levels (recorded throughout the
region) sometime occur due to extensive dispersion processes and dry conditions
generating regional wind erosion.

Wind erosion occurs when soil particles are detached and carried from the ground. The
wind force (i.e., a function of velocity) moves soil by rolling and lifting particles. Lifting
suspends fine particles (i.e., clay- and silt-sized particles) into the atmosphere, where the
particles can be transported long distances. Two main components of the wind force,
direction and speed, control the transport and dispersion of PM,, in Northern Idaho.

High peak wind gusts and average wind speeds are evident in the following discussion of
the fall events. According to EPA guidelines (AP-42, Section 11.2-1), wind speeds
greater than 12 mph can produce wind erosion conditions. Strong winds from a west-
southwest direction is also a similarity in all three events.

a. September 6, 1988

A PM,, level of 219 pg/m® was measured on September 6, 1988. Synoptic maps
show the passage of a short wave trough at 500 mb associated with a low pressure
area moving through Canada. Surface features were somewhat complex, with both a
trough line and a surface front passing through the area. Spokane was reporting
brisk southwesterly winds through the period. The 24 hour average wind speed was
20.8 mph from a south-southwesterly direction with a peak gust at 46 mph from a
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westerly direction. A forest fire was active in the area and the Sandpoint exceedance
was designated by DEQ and EPA Region 10 as an exceptional event resulting from a
forest fire.

b. October 4, 1990

The October 4, 1990, PM,, episode produced a PM,, reading of 218 pg/m
Meteorologically, the situation during this episode was similar to the fall event of
1988. An upper level trough, and surface cold front produced a strong pressure
gradient, bringing strong winds to the panhandle region. A peak gust of 46 mph
from the southwest was reported at Spokane and the 24 hour average wind speed at
Spokane was in excess of 23 mph from the west-southwest.

c. September 4, 1992

A 24 hour average PM,, level of 473 pg/m® was measured on September 4, 1992 at
Sandpoint. Upper level synoptic analyses revealed a persistent 500 mb level cut-off
low along the California coast. A strong short-wave out of the Gulf of Alaska
intensified as it moved into the upper long wave trough along the Western US coast.
At the surface this was supported by a low level system that developed along an oid
stationary front positioned near the US-Canadian border. This system moved to the
east at approximately 30 miles per hour. The developing surface low and
accompanying cold front produced gusty winds with little precipitation. As this front
passed over the region on September 4, 1992, the National Weather Service office at
Spokane reported a peak gust of 41 mph and a 24 hour average wind speed of 19.5
mph from the west-southwest. Spokane was also reporting reduced visibility with
blowing dust on that day. The hourly average wind speed for the 24 hour period on
September 4 at Sandpoint was 7.2 mph, and the peak 15 minute average was 13.9
mph (Idaho DEQ meteorological station), although peak gusts were certainly higher.
The wind direction on that day was predominantly from the west-southwest.
Subsequently, fugitive dust generated over the Palouse of East-central Washington
would have been transported in the general direction of Sandpoint.

DEQ requested EPA's concurrence, designating this elevated PM,, concentration as
an exceptional event. EPA Region 10 did not approve the exceptional event status
for this date, stating that high wind events were a recurring phenomenon in this
region.

In 1994 DEQ staff modeled the event to demonstrate that the violation was due to
sources outside the nonattainment area. The meteorology and synoptic setting on
September 4, and the regional climatology strongly corroborate the theory that dust
transport through the Palouse-Spokane corridor impacted Sandpoint and caused the
exceedance of the 24 hour PM,, standard. See Appendix H, Attachment D for more
information pertaining to the modeling of this event.
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III. EMISSION INVENTORY AND PROJECTIONS
A. EMISSIONS INVENTORY DEFINITION

An emission inventory identifies and measures the location, type, and relative strength of
sources contributing pollutants to an air-shed. By definition, an emission inventory is a
compilation of sources and their emissions within a designated area. A working interpretation
of this definition would be that an air emission inventory is a listing, by source, of all pollutants
released into the atmosphere of a community. For Sandpoint, the air emission inventory is
comprised of three general categories of sources: point, area, and mobile. A definition of each,
as pertains to the current inventory, is given below.

»  Point Source Emissions are those emissions generated due to a specific process and fixed
location (stationary), commonly ducted through a stack, and typically associated with
industrial processes. Facilities in the non-attainment area producing more than one ton of
PM,, emissions per year are considered in the inventory. Therefore, 1 ton/year is
designated as the cut-off for point source classification for purposes of the SIP.

»  Area Source Emissions represent air emissions from a collection of many small,
unidentified points within a specified geographical area, all emitting less than the minimum
prescribed level for point sources, as defined in the SIP. These emissions generally
constitute emissions produced from fixed locations that are too small and/or too numerous
to be surveyed and characterized individually. Examples of these include, but are not
limited to, residential wood combustion and agricultural emissions.

»  Mobile Source Emissions are a subset of the area sources, but are compiled a little
differently. Emissions from motor vehicles (not including fugitive dust), aircraft, and
locomotive emissions are some examples of sources in this category.

The pollutant of concern in the Sandpoint nonattainment area is particulate matter less
than or equal to 10 microns in aerodynamic diameter (PM,p). Particulate matter as defined
by the State of Idaho is any material, except water in uncombined form, that exists as a
liguid or a solid at standard conditions. In the Sandpoint air-shed, chemical analysis of the
particulate matter did not reveal significant contributions from secondary aerosols, that is,
particulate matter resuiting from chemical and physical reactions of gaseous pollutants in
the atmosphere (see Section IV.A. Receptor Modeling). As a result, the emission
inventory focused on sources that emitted PM,, directly into the atmosphere as well as
condensible sources of PM,,. In this context, condensible PM,, is considered part of
primary PM,, and is distinctly different from secondary PM,, which results from chemical
reactions of certain gases. The point source emission inventory for Sandpoint is detailed
in Appendix B. The area and mobile source components are combined into one segment
as Appendix C. Detailed documentation of methodology, calculations and sources of
information is also included along with each corresponding section.
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APPROACH

The emission inventory provides information on the spatial distribution of emissions and also
tracks the amount of pollutants released as a function of time. It should be noted that the
inventory is performed under two major classifications: industrial, including facility inventories,
and area comprising everything not included in the industrial section. The industrial emission
inventory is averaged on a short-term pounds per hour (Ib/hr) basis and annual tons per year
(TPY) basis. Area source emissions are averaged on an annual, daily, and wintertime daily
basis. PM,, emission rates are expressed in terms of tons of particulate per year (TPY) or in
pounds of particulate per day (Ibs/day.) The winter time frame is of concern since two-thirds of
the exceedances of the NAAQS from 1986 to 1995 occurred during the winter season.

Emission rates are calculated from emission factors and source activity records. Emission
factors are typically obtained from the Compilation of Air Pollutant Emission Factors, Volume
I._Stationary Point and the Area Sources. AP-42. Fourth Edition, September 1985. and
reported as weight of the pollutant emitted per weight of material processed (e.g., grams of
PM,, per kilogram of wood burned). Several other EPA publications, research publications,
and industry recommended emission factors are also used in the compilation of these
inventories.

The following activities were undertaken to compile the 1990 base year inventory for the earlier
SIP. This information is used in the 1995 Sandpoint SIP. Source actvity information is
obtained by a wide variety of methods such as public surveys, process log books, census data,
traffic counts, and questionnaires. For example, a telephone survey was conducted in the
Sandpoint area to update the residential wood burning portion of the emission inventory. A
detailed questionnaire was mailed to most of the major industries in the area to update the point
emission inventory.

1. 1993 Sandpoint SIP

Originally, emission inventories were produced for three separate time pertods: a 1990
base year inventory, and projected inventories for 1994 and 1997. A base year inventory
is used to represent the area's current situation. DEQ selected 1990 because at the time of
the original SIP submittal, it represented the most recent year for complete source activity
information and ambient monitoring data. The Clean Air Act Amendments of 1990
require nonattainment areas to reach compliance with the ambient standard by December
31, 1994. Therefore, 1994 was selected to demonstrate attainment and 1997 was used to
show that attainment will be maintained into the future.

2. 1995 Sandpoint SIP

The industrial point source emission inventory was fully revised in 1995. The emission
inventory revisions resulted after DEQ began to use the original emission inventory data
and developed operating permits that the community and industrial sources believed
created economic hardship.
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The revised inventory addressed numerous other changes that dramatically improved the
accuracy and reliability of the data. The base year for the SIP revision was changed from
1990 to 1993 for the industrial portion of the inventory to reflect substantial equipment
changes and operational practices. The industrial emission inventory was projected to
1997. For the area source inventory, the earlier compiled 1994 projected inventory was
used along with changes in emission calculations to address discrepancies found in the
computations. The 1994 base year emission inventory for the area and mobile sources did
not include any emission reductions for control measures such as improved anti-skid
material or street sweeping. These controls were implemented late in 1994 and do not
represent the emissions for the winter of 1993-94.

The 1994 projected inventory for the area sources along with the 1993 industrial base year
inventory was used as the composite 1993 base year inventory. This aspect was discussed
with EPA and justified for use as such. The need for this approach was dictated by
pressing time constraints that did not allow for the preparation of a fully revised area
source inventory. The 1993 base year was chosen because it provided the necessary
source activity information and ambient monitoring data for the most recent year. The
attainment year was chosen as 1997 because control strategies should result in attainment
of the standard by this date.

3. Emission Inventory Applications

The emission inventory establishes relative emission trends from various sources, however
targeting the sources most likely to contribute to an exceedance requires more analysis.
The major limitation is that the inventory, by itself, can not show how the individual, or
combined sources impact specific locations within the inventoried area.

As an example, the base year emission inventory shows that residential wood combustion
(RWC) contributes more pounds of particulates per winter day than does fugitive road
dust. What the emission inventory data does not consider is that RWC emissions may be
spread over a larger area than road dust and may produce a smaller impact in the areas
with the highest PM,, concentrations. The technique used to allocate the identified
pollutant sources to the area that they impact is called dispersion modeling and is covered
in Section IV.3.c. The results from this technique are corroborated using receptor
modeling to confirm the findings of the dispersion model and the inventory.

The industrial point source inventory was prepared for three scenarios: 1993 actual
operations, 1997 permittable (allowable) scenario, and 1997 proposed scenario. The 1993
inventory simulates the actual operating scenario in 1993. The 1997 permittable scenario
is calculated with existing controls and maximum throughputs using permit allowable
emission limits for permitted facilities. For non-permitted facilities, this entails allowing
the requested level of throughput with existing controls or the potential to emit (PTE)
limits for the appropriate sources. The 1997 proposed scenario is prepared using facility
requested throughputs and proposed controls.
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C. BASE YEAR ANNUAL EMISSIONS

Because of inaccuracies and changes made in the original inventory, a 1990 emission inventory
will not be presented in this document. The base year will reflect PM,; emissions revised for
1993-94 (industrial sources - 1993, area/mobile sources - 1994). The emissions were projected
to 1997 using information collected from the industrial facilities and from the original area
source emission inventory. For industrial emissions, existing 1993 controls are considered for
the 1993 base year calculations.

The emission inventory for 1993 (see Table III-01) indicates that there are potentially four
significant sources of PM,, on an annual basis. These are fugitive road dust (305 TPY),
residential wood combustion (97 TPY), industrial process (90 TPY), and building construction
(63 TPY). Two categories in Table III-01 report combined emission rates, The category
"Mobile Sources” combined emissions from vehicle tailpipes, vehicle brake and tire wear,
aircraft, and railroad locomotives. The "Residential Heating" category combined emissions
from natural gas use and fuel oil use. Figure ITI-01 displays the percent contributions of the
significant sources.

D. BASE YEAR MAXIMUM DAILY WINTERTIME EMISSIONS

DEQ identified the winter season as the critical time of year for determining emission rates
from all the source types since a majority of the exceedances of the 24 hour standard were
recorded during this time. Therefore, emission rates were caiculated for all the source types
based on 2 worst case winter 24 hour day (see Table I11-02). The industrial sources were
tabulated as just a worst case day and not a winter worst case day. For sources that are
influenced by meteorological parameters such as temperature, a worst case scenario for the
Sandpoint area is based on the meteorological conditions recorded in December 1990. The
scenario primarily affects residential heating emissions, such as residential wood burning,
because of their temperature dependence.

As shown in Figure I1I-02, the three largest daily winter PM,, emission sources are residential
wood combustion (RWC) at 45.2% (2878 Ibs/day), fugitive road dust at 34.7% (2210 Ibs/day),
and industrial process at 10.8 % (686 Ibs/day). For the 1993/94 base year, the total maximum
daily wintertime PM,, emissions were calculated to be 6364 Ibs/day (see Table ITI-02).
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Figure [1-01
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Table ITI-01: Summary of 1993 Annual Emission Rates

Emission Rate, tons/year

Source Type PM,, %

Fugitive Road Dust 305.1 52.9
Residential Wood Burning 97.0 16.8
Industrial Process 90.0 15.6
Building Construction 634 1.0
Mobile Sources 18.3 32
Miscellaneous Burning 1.5 0.3
Residential Heating 0.8 0.1
Agricultural Tilling 0.5 0.1

TOTAL 576.6_ tons/year 100.00%

Table I11-02: Summary of 1993 Maximum Daily Wintertime Emission Rates

Emission Rate, lbs/day

Source Type PM,, % _
Residential Wood Burning 2878.0 45.2
Fugitive Road Dust 2210.0 34.7
Industrial Processes 686.0 10.8
Building Construction 469.0 7.4
Mobile Sources 110.0 1.7
Miscellaneous Burning 8.0 0.1
Residential Heating 3.0 0.0
Agricultural Tilling 0.0 0.0
_TOTAL 6364.0 Ibs/day 100.0%

E.

1997 EMISSION PROJECTIONS

The State of Idaho is required to show attainment of the National Ambient Air Quality
Standards (NAAQS) in the Sandpoint area by December 31, 1997, and to maintain the air
quality well into the future. To meet these goals, the DEQ projected emission inventories for
1997,

1. Point Sources

Table IT1-03 presents the emission estimates for the five largest industrial facilities in the
Sandpoint area for 1993 and 1997, and Figure ITI-03 provides a visual display. Only
maximum daily PM,, emissions are shown in the.table, The emission data comes from the

Industrial Point Source PM,, Emission Inventory for Sandpoint. Idaho, May 1995,
prepared by DEQ. (See Appendix B).
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Sandpoint PM,, SIP Final - 1996



Table ITI-03: Future Projections - Industrial Sources
PM,. Maximum Daily Wintertime Emissions lbs/da

Emission Rates, Ibs/day
Name of Facility 1993 1997 1997
_ (Phase I permit) (Phase II permit)

Lignetics of Idaho 169.0 169.0 169.0
Louisiana-Pacific Corporation 331.0 4290 370.0
L. D. McFarland Company 53.0 56.0 56.0
Interstate Concrete and Asphalt 108.0 210.0 78.0
Lake Pre-Mix Concrete 25.0 6.0 6.0

TOTAL 686.0 870.0 679.0

* };Iegoliations regarding permitted issues still ocourring between OPB and facilities. Above emissions subject to minor
ClANZes.

Projections were based on facility submitted information regarding anticipated production
increases and proposed modifications of control technology enhancements. For Lignetics,
the emission rate remains at 169 Ibs/day since this is the permit aliowable and Lignetics
will not exceed the rate in the worst-case scenario. No major modification was noted in
that facility to necessitate any changes in the emission inventory from current permit

levels.

All the other facilities, with the exception of Lake Pre-Mix, show increases in' emissions
for the 1997 permittable scenario as they have been calculated using permit allowables for
permitted facilities and using the Potential to Emit (PTE) for other sources. For 1997, the
facility proposed emission rates include elevated throughput levels which also included
proposed additional control measures. The total emissions decrease significantly, even
with a very high throughput amount for the 1997 proposed scenario, due to proposed
usage of control measures that meet or exceed Best Available Controi Technology
(BACT) guidelines.

2.  Area and Mobile Sources

Projections for area and mobile sources were made using information from Intermountain
Demographics (IMD), which was contracted to develop a data base for households and
vehicle miles traveled (VMT) for 1994 and 1997. The final report from IMD, 1990, 1994
and 1997 Population, Housing Unit, Household and Vehicle Miles Traveled Databases for
Sandpoint, 1daho, PM,, Nonattainment Area, dated July 1992, is found in Appendix Cof
this documnent. The methodologies used to develop the growth projections are described
in detail in this report.

Table I11-04 presents the calculated emission estimates for the area and mobile sources in
the Sandpoint area for 1994 and 1997. Only maximum daily wintertime PM,, emissions
are shown. Most emission calculations are based on data from the IMD report and from
local officials and agencies in the area. Residential wood combustion emissions are
derived from the July 1992 heating survey prepared by E.S. Field Services (see Appendix

C), and the 1990 worst case heating degree-day value.
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Table ITI-04: Future Projections - Area and Mobile Sources

PM,, Maximum Daily Wintertime Emissions. Ibs/day

Emission Rates, lbs/day

Source Category _1993/4 1997 _
Residential Wood Burning 2878.0 2906.0
Fugitive Road Dust 2210.0 2420.0
Building Construction 469.0 469.0
Railroad 58.0 58.0
Vehicle-related Emissions 45.0 49.0
Aircraft 7.0 7.0
Natural Gas Combustion 7.0 7.0
Misc Burning 3.0 3.0
Heating Oil Combustion 2.0 2.0
Agricuitural Tilling 0.0 0.0
TOTAL 5679.0 5921.0 _

Based on the 1994 to 1997 growth predictions for the Sandpoint area, PM10 emissions
from area and mobile sources are estimated to increase by approximately 4%. As Figure
111-04 shows, the most notable increase is from fugitive road dust emissions which are
directly related to projected increases in VMT. Again, these emission projections do not
include any of the emission reductions associated with the control measures recently
implemented in the community. These emission reductions will be used in the modeling
analysis as described in Section IV.

Emissions from RWC devices are projected to increase slightly during this time period,
with the changes reflecting anticipated population growth in the area. RWC emissions are
also influenced by a wide variety of factors such as weather conditions, state and local
ordinances and regulations, energy prices, and the regional economy. To compensate for
unpredictable changes which these variables represent, DEQ used a conservative approach
in estimating future emissions.

The caiculations were built around three main assumptions:

®  The percent distribution of RWC devices remained constant for the projected years.
However, the growth in devices was more weighted toward certified equipment.

®  Wood burning habits were assumed to stay the same, i.e., the number of cords
burned per household was a constant.

®  The percentage of wood burning households and the number of devices per
household remained the same.

When the assumptions above are applied, the projection of wood burning emissions was
then based on two variables, the total number of households and the worst case heating
degree-day, which was assumed to remain the same. Using this simplified scenario, wood
burning emissions changed proportionally with the change in population and occupied
households. This approach was also applied to the other residential heating sources such
as o1l and natural gas.
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Figure I1-03
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IV. AIR QUALITY MODELING
A. INTRODUCTION

DEQ utilized various investigative tools to determine the type of sources which were impacting
the air quality in the Sandpoint area and to evaluate their relative strength before and after
implementation of control measures. These tools included computerized modeling techniques
such as receptor modeling and dispersion modeling.

Receptor modeling starts with information collected at a receptor (i.e. monitoring site) and
utilizes statistical methods to identify the contributing sources. DEQ used the Chemical Mass
Balance (CMB) technique for receptor modeling. Appendix D of this plan contains more
detailed information on the CMB analyses and receptor modeling.

DEQ also employed dispersion modeling to identify source contributions particularly during
wintertime exceedances. Dispersion modeling inputs emission inventory data, combined with
meteorological data and uses mathematical representations of the atmosphere to estimate the
contribution of each source to ambient air quality at designated receptor sites. Each technmque
has its own inherit strengths and weaknesses, but when used together, they can compliment
each other to provide a reasonably accurate interpretation of the source contributions in an
airshed.

B. RECEPTOR MODELING
1. Background - Chemical Mass Balance (CMB)

This CMB receptor analysis utilized ambient data from the long-term State and Local Air
Monitoring System (SLAMS) PM,, monitoring site located on the Post Office in
downtown Sandpoint. Thirteen high PM,, concentration filter samples from 1988-1992
were submitted for elemental analysis and source apportionment analysis by the CMB
technique.

Six exceedances of the 24 hour standard were recorded in Sandpoint between 1986 and
1991, and five of the six exceedance samples were analyzed. The exceedance on
September 6, 1988 (219 pg/m’) was determined to be an exceptional event. The smoke
from wild fires in Idaho and neighboring states caused elevated PM,, levels at many
Northwest monitoring locations during the first week of September 1988. This September
6, 1988 sample was not analyzed for CMB receptor model application. In addition to the
five exceedance samples, eight samples with concentrations greater than 100 ug/m’ were
chosen for analysis. Table IV-01 identifies the samples by date that were analyzed by the
CMB method for the initial investigation.

Emission inventory results indicate that the significant PM,, sources in the Sandpoint area
include the wood products industries and area sources, such as residential woodburning
and fugitive dust road dust. Preliminary CMB model runs indicated that residential wood
combustion, fugitive dust, and secondary SO, and NO, were the statistically significant
source types which identified by the model. The final CMB mode! runs utilized these
profiles to identify the source contributions to the ambient PM,, concentration. The CMB
results for residential wood combustion also include the potential impacts from the wood
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2.

product industry, due to the similarity of the emissions of these two combustion source
types. Appendix D provides more information regarding the specific source profiles used
in the CMB model.

Since the completion of the initial receptor modeling report, two additional exceedances of
the 24 hour standard were recorded in Sandpoint. These occurred on September 4, 1992
(473 pg/m’) and January 26, 1994 (157 ug/m*). In March 1995, DEQ sent these two
filters and three other filters with high PM,, concentrations (above 100pg/m?) to a
qualified laboratory for chemical analysis. The selected filters are listed below:

1-26-1994 157 pg/m’
1-28-1994 102 pg/m®
3-25-1994 128 pg/m’
2-28-1993 127 pg/m’
9-04-1992 473 pg/m?

Preliminary results from the CMB receptor modeling on these filters corroborate earlier
findings. However, the following sections will only discuss conclusions from the previous
receptor modeling effort, since the chemical analysis results were not final at the time of
publication of the Revised SIP.

Results

A summary of the CMB receptor modeling results from the thirteen filter samples are
found in Table IV-01. The individual CMB model runs are attached to Appendix D.
Overall, the CMB model's diagnostic statistics, which indicate validity of the model
results, were well within the acceptable ranges. In some cases, the model-generated PM,,
concentrations were outside of the acceptable range. The model's guidelines suggest that
the percent mass calculated by the model should be between 80 and 120% of the
gravimetricly determined mass. Five of the samples had calculated masses which fell
below the 80% Iimit. Because of the uncertainties associated with these five samples, the
source apportionment results should be considered questionable. Only the CMB runs
which met all the acceptability guidelines are considered in this receptor modeling analysis.
The dates, PM,, concentrations, and the source contributions of the eight valid samples
are given in Figure IV-01. The CMB results in Figure IV-01 are normalized to 100%
mass recovery for ease of comparison.

The particular causes for the low mass recovery problems are not completely known.
Appendix D, Section E., Limitations, includes a discussion regarding the individual
samples that do not meet the acceptable mass recovery criteria.

Three of the samples shown in Figure IV-01, 2-21-88, 2-24-88, and 2-4-92, illustrate the
source contributions from exceedance days. The wood combustion and fugitive road dust
contributions vary slightly on these days, but the CMB model generally indicates that
approximately half of the PM,, mass is attributed to wood combustion and half is
due to fugitive road dust. The same average source apportionment holds true for all the
other high, non-exceedance PM,, samples in this analysis.

-2
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It should be noted that all the samples detailed in Figure IV-01 are winter samples. Two
exceedance days in the fall, 9-25-89 and 10-4-90, were analyzed, but failed to meet the
percent mass recovery guidelines for valid samples. Table IV-01 indicates that the CMB
results of these samples are overwhelmingly influenced by fugitive dust sources. Despite
the low mass recoveries in the fall samples, the CMB source apportionment is likely to be
accurate since high, gusting winds and blowing dust were documented on both the
analyzed days. Under such conditions. fugitive dust would be expected to be the
dominant source of PM,,,.

3. Limitations of the CMB Analysis

Modeling results are only as good as the quality of data used. There were some
shortcomings which limited the performance of this CMB analysis. These limitations are
listed below and are elaborated upon in Appendix D.

»  Differentiation between wood product industry emissions and residential
woodburning emissions can not be quantitatively determined.

»  The resolution of X-ray fluorescence (XRF) elemental analyses is not optimal on
samples collected on quartz filters. The fugitive dust source apportionment may be
affected.

»  The wood combustion source apportionment may be affected by the questionable
soluble potassium values and/or the woodburning source profile that was used in the
analysis.

»  Five of the thirteen samples had model calculated total PM,, concentrations outside
the suggested acceptable range.

»  The filter samples were not refrigerated; mass may be lost from the older samples.
4. Conclusions

Considering the above discussion of the resuits and limitations, the following points
summarize the receptor modeling analysis on source contributions to the elevated ambient
PM,, concentrations in Sandpoint.

»  The PM,, mass on the highest winter samples appears to be approximately equally
influenced by emissions from wood combustion and fugitive road dust. In some
cases, however, wood combustion may reach nearly 70%. In other instances fugitive
dust contributes over 60%. This variability is illustrated in Figure IV-01.

»  The CMB model was not able to differentiate between the emissions from the wood
products industries and from residential woodburning. Through microscopy analysis
on a limited number of samples, it appears that the emissions from process wood
handling are not significant on the PM,, filters collected at the Sandpoint Post Office.

»  Exceedances found in the fall months occur on high wind, blowing dust days. The
overwhelming majority of the ambient PM,, levels recorded on these days is caused
by fugitive dust.
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Table IV-01: CMB Model Results with (Uncertainties)
Percent Source Contributions to PM,, in Sandpoint

PM,, Wood Fugitive SO, NO, Calc. %
pg/m? Combust Dust PM,,

2-21-88 157 42 4 428 0.7 0.9 86.5
(5.0) (2.9) 0.2) (0.2)

2-24-88 179 44.6 334 1.1 1.3 80.4
(6.0) (2.3) 02 (0.2

3.16-88 101 59.1 249 3.1 1.5 88.0
(1.4) (2.0) 0.6)  (03)

12-7-88 131 41.5 25 1.2 0.7 455
(4.6) (0.4) 02) (02)

3-23-89 108 42.5 38.3 1.3 1.2 83.1
(5.0) (.0) 02) (0.2)

0-25-80* 116 19.3 50.6 0.7 04 70.9
(2.9) (3.9) ©.1) (0.1

2-26-90 192 243 431 038 04 69.1
(3.6) (2.9) ©.1) (0.1

3-2-90 122 34.6 425 1.1 1.0 79.1
(4.6) G.7) (02) (02)

3-6-90 109 321 463 1.4 1.1 80.6
(4.4) (3.9) (02) (02)

10-4-90** 218 3.9 66.1 0.4 0.2 70.4
(1.7) (4.6) ©1) (0.1)

1-22-91 110 343 48.1 1.7 1.9 85.6
(4.7) (3.4) 03)  (0.3)

2-23-91 144 45,7 499 0.6 0.1 95.8
(5.5) (3.6) 0.1)  (0.04)

2-4-92 199 33.3 543 0.8 0.4 88.6
(4.5) (3.4) (0.1) (.1

*  Exceptional Event due to high winds and blowing dust in Northern Idaho
**  High winds and dust
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Figure IV-01

Sandpoint PM,, SIP Final - 1996 V-5



C. DISPERSION MODELING

1.

Introduction

Sandpoint air quality concentrations were investigated using the EPA program,
ISCSTDFT. This code is the latest version of ISCST promulgated by Supplement C to
the Guideline on Air Quality Models (GAQM). The code is recommended in the GAQM
and has algorithms applicable to all source types.

Five years (1987 to 1991) of Spokane National Weather Service (NWS) data were used as
input to the model. Two emission scenarios were modeled: 1994 emissions and 1997
emissions with additional controls applied. The 1994 scenario was used to evaluate the
model against monitoring data and compute the design concentration. The 1997 scenario
was used to demonstrate that control measures assured compliance with the air quality
standard. The meteorological data used in the dispersion modeling for this project is
explained and justified in detail in Section IV.B.3.

Background Concentration

As defined by EPA's PM,, SIP Development Guideline document, background is the
portion of the ambient particulate concentration attributed to natural sources, nearby
sources other than those inventoried, and unidentified sources.

The guideline document states that “the preferred method for background determination is
to use an upwind PM,,, site in the vicinity of the study area under review, which reported
data during the time period in question, but which is not influenced by the sources in
question or by other sources which do not impact the study area." DEQ does not operate
a specified background site in northern Idaho and there are no privately operated PM,,
monitors in northern Idaho suitable for obtaining PM,, background information.

A potential PM,, background site is in the State of Washington, near Cheney where the
Washington Department of Ecology maintains a PM,, monitor at the Turnbull National
Wildlife Reserve (NWR). Data from this location could represent background conditions
directly in the windblown, agricultural Palouse Prairie area, but would not reflect the PM,,
levels in rural areas outside the Palouse where there is generally less windblown dust.
Since the Sandpoint NAA is situated about 60 miles northeast of Cheney in a much more
rugged and forested terrain, the Turnbull NWR PM,, data would not be representative of
the area around Sandpoint.

A background PM,, value was developed from PM,, data collected from Hope, Idaho.
DEQ maintained a seasonal PM,, monitoring site at Hope, which is approximately 15
miles east of Sandpoint on the northeast shore of Lake Pend Orielle. This monitoring site
was established to record ambient PM,, levels during the grass burning season in the late
summer. There are no other significant local sources influencing air quality in the Hope
area. Therefore, the mean PM,, concentrations from Hope would reasonably represent
the regional background levels influencing the Sandpoint area during the late summer/early
fall period. The mean PM,, concentration from Hope, based on four years of data taken
everyday during August and September, is 23 pg/m®. This figure is the background
concentration used for Sandpoint. Table IV-02 indicates the August/September mean
values recorded at Hope.
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Table IV-02: Mean PM,, Values From Hope, Idaho - pg/m’

August September Mean

1989 21 40 31
1990 18 28 22
1991 20 17 19
1992 17 23 20
Mean 19 27 23

The background value is slightly higher than the 20 pg/m’® used in the Pinehurst SIP. A
higher value would be expected for Sandpoint, because of the more open location being
influenced by more regional sources of PM,,.

It would be expected that the spring and winter 24 hour levels would be lower since the
regional agricultural field burning season ends in October each year. However, there were
no wintertime PM,, readings taken at Hope. Due to the lack of appropriate data, 23
ug/m’ is used as both the fall and winter 24 hour background concentrations to be added
to the dispersion modeling results.

3. Mereorological Data

Representative and accurate meteorological data is critical model input and greatly affects
model results. The selection of appropriate meteorology for dispersion modeling in
Sandpoint was difficult, since no available meteorological data set was ideal. In the
absence of an ideal data set, criteria were developed to choose the best data set under the
circumstances. The only two possible data set choices were DEQ data from Sandpoint
Agricultural Station and Spokane Airport data.

DEQ began taking meteorological measurements in 1991 near Sandpoint. Data is
collected on a ten-meter tower outfitted to collect meteorological parameters required for
modeling. This data, although intended for modeling use, did not meet the modeling
quality assurance requirements specified in EPA modeling guidance. Asa mimmum,
documentation on instruments, audits and regular site visits should occur. The lack of
regular audits and proper maintenance are also problematic. As a result, at the time of this
report, the data was only useful for general meteorological information and for use in focal
pollutant forecasting. See Section II of this report for additional information about the
meteorological site in Sandpoint.

The closest site with meteorological data that meets the EPA quality assurance
requirements is from the Spokane National Weather Service site located at the Spokane
Airport. Although the data met EPA criteria, the representativeness of the data can be
questioned since Spokane is located 50 miles to the southwest of Sandpoint.

The quality assurance and representativeness of the data are subjectively compared below.
A (+) indicates the data meets requirements, while a (-) indicates it does not. A (?7) means
the data acceptability is not clear.
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Spokane Sandpoint

Parameters Measured + +
Spatial Representativeness ? +
Period of Record + -
Data Quality + -

Based upon the relative comparison of these four measures, Spokane data is determined to
be equivalent or superior to Sandpoint data for each factor, with the exception of spatial
representativeness. Which site is actually more spatially representative is unknown since
the quality of the Sandpoint data cannot be verified. Based upon this comparison, the
Spokane data was chosen for use in the model. In the future, spatial representativeness
may be given greater weight in the evaluation of available met data due to technical
concerns expressed by EPA code PCRAMMET. Model runs were conducted for this
same five year period.

Emission Inventory

Section IiI provides a summary of the emission inventories used for the modeling.
Detailed technical methodologies and the industrial and area inventories are provided in
Appendices B and D, respectively.

Table IV-03 summarizes the emission inputs used for the modeling analysis. The two
columns labelled Modeled Emissions and Allowable Permitted Emissions essentially
represent the same quantity. The modeled emission values were used as model inputs for
predicting ambient impacts. The allowable permitted values were the emission limits at
which the facilities were permitted. The permitted values vary slightly from the modeled
values on a facility-by-facility basis. However, the total of industrial emissions in both the
modeled emissions column (28.0 Ibhr) and allowable permitted emissions column (28.25
Ibhr') are approximately equal. The individual facility differences were evaluated to be
insignificant by modeling performed per the Rules for Control of Air Pollution in Idaho
(Rules), and consequently did not warrant an additional model run under the time
constraints imposed on this project. Minor differences in the two sets of numbers were
the result of continuing negotiations with the industrial facilities to arrive at practical and
viable control options for the future. Further increases in throughputs and related
emissions will be done per the Rules for permitting in nonattainment areas.

Model Assumptions and Definitions

Hourly emission rates were determined for worst case maximum operations and used as
model inputs. All area sources, including area and fugitive sources inside industrial
facilities, were treated the same as non-industrial area sources. Industrial area sources
were dispersed in square grids of 402 meters over the entire nonattainment area. Thisisa
departure from the normal treatment of industrial area sources in modeling. For all runs
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(controlled and uncontrolled), the 1997 allowable emissions for industrial point sources
were used with BACT controls in place. The controlled/uncontrolled delineation occurs
only in the case of area sources (industrial and non-industrial). Thus, the following
definitions apply to the model inputs used by DEQ for each scenario:

1) controlled run - controlled point and fugitive (indl.) + controlled industrial area
source + controlled non-industrial area source.

2) uncontrolled run - controlied point and fugitive sources (indl.) + uncontrolled
industrial area source + uncontrolled non-industrial area source.

TABLE IV-03: DISPERSION MODEL EMISSION INPUTS

I —
e
Source Name Modeled Allowable Permitted Operation
Emissions (Ib/hr) Emissions (Ib/hr)
Louisiana-Pacific 15.0 15.4 Planer Mill
Lignetics Inc. 6.9 7.0 Wood Pellet Mill
L.D. McFarland 2.2 1.1 Pole Treatment Facility
Interstate 3.7 4.5 Asphaltic/Cement Concrete
Batch Plant
Lake Pre-Mix 0.2 0.25 Concrete Batch Plant
Industrial Totals 28.0 28.25
Area Controlled 135.3 Mostly Residential Heating and
Road dust
Area 236.6 Mostly Residential Heating and
Uncontrolled Road dust
ﬁ—_—#——;—__—-——————_—_————

Uncontrolled, non-industrial area emissions represent maximum daily 1994 wintertime
emissions as defined and determined in the emission inventory. Maximum area source
emissions occur when meteorological conditions induce high residential heating demands
and the drying of sanded paved streets. The 1997 controlled non-industrial area emissions
scenario assumes the following control measures are in place: wood stove replacement,
public awareness of clean burning techniques, mandatory wood stove curtailment, anti-
skid material specification requirements, street sweeping, and use of liquid deicer. The

control effectiveness of each is described in Section V.

Residential wood combustion accounted for 51% and 57% of the controlled and
uncontrolled area emissions, respectively. Fugitive road dust was the other significant
source, accounting for 39% of the controlled area emissions and 24% of the uncontrolled
area emissions. The remaining sources are discussed in the emission inventory, Section
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Model Domain

Sandpoint borders Lake Pend Oreille in a flat basin surrounded by mountains. The
mountains almost reach residential areas to the west and north of town, but are one to five
miles off to the east and south across the Lake, see Figure IV-02. Modeling did not show
significant impacts from stacks within the nonattainment area. Sources and receptors
were located by UTM coordinates along the flat valley floor and placed on a 402 m (1 4
mile) grid within the nonattainment area consistent with the emission inventory.

Lake Pre-Mix

At proposed Tier II operating permit emission levels, the Lake Pre-Mix facility did not
have a significant impact within the nonattainment area (< 5 ug/m®), when modeled,
Therefore, Lake Pre-Mix was not included in cumulative source impacts. Furthermore,
Lake Pre-Mix has applied for relocation to a site in the NAA where facility impacts to
high PM10 concentrations in downtown Sandpoint are further reduced as compared to the
current impacts at the original location. The DEQ Permits and Enforcement Bureau will
perform modeling to determine if the facility impacts are less due to relocation, and if the
relocation serves as an acceptable aiternate control option.

Uncontrolled Results

Model runs for the 1994 uncontrolled case were performed to accomplish two tasks: first,
to determine a design value; and second, to evaluate the model's performance when
compared to monitored data. Note that the above specified definition of "uncontrolled" is
used for input for this run and the outputs are in Appendix E, titled Design Uncontrolled
Emussions.

The model was run with five years of Spokane meteorological data and 294 receptors over
the nonattainment area. The model stores the highest six daily concentrations it computes
at each receptor. The particulate standard is violated when the expected yearly number of
exceedances (values > 150 pg/m’ ) occur with a frequency greater than 1. For the model,
the standard is violated at a receptor when the sixth highest high value is greater than 150

ng/m’.

The design concentration is defined as the sixth highest model predicted concentration,
and is used to determine the level of control needed to successfully demonstrate
attainment. The control strategy must demonstrate that the design concentration will be
reduced to a level below the NAAQS standard. The modeled design concentration was
196 ug/m’ at a receptor site with the following source impacts; 173 ug/m3 - inventoried
Sources, and 23 pg/m’ - Background. This value indicates the area violates the standard.

The model was also evaluated by computing concentrations at the receptor site
representing the Post Office monitoring site. Table IV-04 shows the highest 25 wintertime
monitored and modeled concentrations from 1987 through 1991.

IvV-10
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Since this is a guideline model approach using a recommended 40 CFR Part 51 Appendix
A model, evaluations are not necessary to validate the model. However, the evaluations
act as a trial test tool for the meteorology and control options selected for the modeling
runs in that area. Consequently, comparisons were done with spatially and temporally
unpaired sets of data, as is recommended in screening procedures in the EPA document
“Protocol for Determining the Best Performing Model".

The fractional bias is the recommended performance measure for evaluating model
performance at a minimum operational level. The guide recommends that the fractional
bias of both the average and the standard deviation of the 25 highest values in both
cases have an absolute value Iess than 0.67 (i.e., observed and predicted statistics be
within a factor of two).

FB = 2 x (OB-PR)/(OB+PR), where

FB = absolute fractional bias
OB = observed average or std. deviation - of the 25 highest values
PR = predicted average or std. deviation - of the 25 highest values

(Note that the values selected may be unpaired in space and time, as this is just a screemng
technique for evaluating model performance by a factor of two from the monitoring
comparison.)

As computed in Table IV-04, the fractional bias for the average was 0.32 and the standard
deviation was 0.61. Both these met the acceptability criterion of an absolute value less
than 0.67. The model closely predicts the maximum observed concentration. However,
as is evident from the table the standard deviation of model results is less than that of the
measured values (i.e., 15 versus 29, respectively). This is most easily explained because
constant and worst case emissions have been assumed. This approach would account for
the model's overprediction, and explain why the model's variability is smaller than the
variability in the ambient data. Variability of the ambient data is driven by changes in
emissions and meteorology, while modeled variability is only a function of meteorology.

The model was run with a full five years of meteorological data and worst case emissions
from sources within the nonattainment area. The model does not predict any fall
exceedances. This fact strongly indicates that these events are driven by PM,, emission
sources outside the nonattainment area. Please see Appendix H for a more detailed
discussion of episodes during the fall season and regional source contributions.
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Figure IV-02

Dispersion Modeling Domain
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TABLE ITV-04: DISPERSION MODEL EVALUATION

Monitor Concentration Modeled Concentration
(ng/m”) (ng/m”)
02/26/90 192 12/27/87 201
02/24/88 179 12/15/88 195
11/05 87 iel 01/01/88 186
02/21/88 157 11/28/87 181
02/23/91 144 01/02/88 176
12/07/88 131 03/13/91 168
03/02/90 122 12/13/87 163
01/28/88 121 01/06/88 161
03/01/88 120 11/18/90 158
01/22/91 110 02/26/90 158
03/06/90 109 12/31/87 157
03/23/89 108 01/18/87 156
02/28/90 107 11/05/90 156
02/27/91 103 02/22/91 155
03/16/88 101 02/17/90 154
01/17/90 101 12/22/87 153
11/14/91 100 03/17/88 152
03/19/88 98 01/16/87 151
01/25/88 97 02/19/90 151
01/21/87 95 12/07/88 149
03/09/91 92 02/06/89 148
01/28/91 91 02/25/89 147
02/09/89 91 11/14/91 146
03/07/89 88 03/03/89 143
02/15/89 86 02/13/89 143
Average 116 160
a 29 i5
Avg. Fractional Bias -0.32
o Fractional Bias 0.61

- e Fe———— e ——— e T —_— o

9, Controlled Results

Modeling for the controlled scenario assumes that full controls are in place and
operational in Sandpoint. This would imply the use of BACT controls on point sources as
well as the specified level of projected controls for area sources as well. The output for
this run is given in Appendix E titled "Sdpt - Controlled Emissions". The purpose of this
portion of the modeling exercise was to demonstrate future attainment of the PM,,
NAAGQS standard. When modeling for five years of meteorological data, the sixth highest
modeled value determines whether or not a violation of the standard has occurred. The
sixth highest value as determined from this model run was 133 pg/m® (110 pg/m’ area and
industrial, and 23 pg/m® Background ). This level, which is below 150 pug/m’,
demonstrates attainment of the standard.
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However, an additional analysis was performed to demonstrate that the attainment
demonstration also satisfied contingency requirements. In order to satisfy contingency, a
25% overcontrol from the attainment level is required:

150pg/m’® - 25% X ( 196pg/m® - 150pg/m® ) = 138pg/m’

The 138ug/m’ value is greater than the 133 pg/m® value computed with full controls in
place and therefore, this modeling demonstration satisfies contingency requirements
through overcontrol with future growth incorporated in the inventory.

10. Additional Modeling

A further analysis of industrial source impacts was performed to illustrate current
attainment demonstration status. The 1997 controlled levels can not be immediately
implemented because facility modifications and/or the purchase of control technology are
required. It is therefore necessary to model an intermediate scenario to show air quality
levels with the current controls as they will exist when the operating permits first become
effective, and before additional controls are in place. The emission limits assumed in the
previous controlled modeling were based on changes in plant operation and equipment
that do not currently exist.

The 25 highest sixth high concentration receptors were chosen from the uncontrolled run,
and used as input for the current analysis. Theoretically, meeting the standards in the
highest concentration group of receptors automaticaily implies attainment of the standard
in the NAA. Note that the location of the highest sixth high receptor is different for the
uncontrolled and controlled modeling scenerios. Due to the impact of the control
measures, the location of the sixth highest receptor changed because of the variability in
emissions and source types throughout the study area. Therefore, the highest receptor
location may change when different control measures are evaluated depending on the
spatial distribution of emission sources in the mode! domain. A comparison of the impacts
on the sixth highest high values receptor is given below in Table IV-05, for all three
control scenarios.

TABLE IV-05; DISPERSION MODEL IMPACTS ON THE HIGHEST SIXTH HIGH RECEPTOR

_———m———-——-ﬂ——-———'
Source Design Uncontrolled | Controlled with existing Controlled with BACT
Category pgm? industrial controls pgm> | industrial controls pgm™
(future scenario)
All sources 173 127 110
Background 23 23 23
Total 196 150 133

In the interim case, computations were made only where the changes had significant
impact (> 5 pg/m® ). The highest sixth high concentration was 150 pg/m® ( 127 pg/m’ all
sources, and 23pg/m’ Background). The model demonstrates that the current operating
permits, with existing controls comply with the standard.
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11. Summary

The results of the dispersion model are summarized in Table IV-05. The uncontrolled run
shows a sixth highest high impact of 196 ng/m’ from all sources in the NAA. This figure
was chosen as the design value for the study area and with a contingency provision of
25% overcontrol, the controlled result is 138 pg/m* (see Section IV.B.8 for details). The
BACT control scenario demonstrates attainment and also provides for 25% overcontrol
for contingency measures. As BACT controls were currently not in place, an as-is control
scenario run was performed to show compliance with NAAQS. This run also
demonstrates compliance with the standards with existing control technology. Therefore,
the control strategies adopted for this plan will lead to attainment when properly
implemented.

D. MODEL RECONCILIATION
1. Introduction

Dispersion model results were compared with CMB model results to determine if
significant differences in source apportionment existed.

2. Comparison

The CMB model concluded that high wintertime concentrations are almost equally
influenced by wood combustion and fugitive road dust at the monitor site.

For comparison purposes, the dispersion model was revised to place area source emissions
into the two CMB categories. In addition, grid cells with less than 1 ton/year were not
included to limit the number of sources. The removal of some grid cells caused an
insignificant change in predicted concentration.

The day (12/27/87) with the highest predicted concentration at the monitor (201 pg/m’)
was re-run. The dispersion model apportioned the sources as: 111 (55% ) to residential
wood combustion, 67 ( 33% ) to fugitive road dust, and 23 (11% ) to background. As
the CMB model attributes background to other source types than the dispersion model,

the distribution of impacts between the fugitive road dust and background categories are
not quantitatively exact. However, the dispersion model demonstrates that the predicted
exceedance was caused by wood combustion and fugitive road dust from area sources.

3. Conclusion

The results of the dispersion and the receptor model complement each other in the major
source categories that contribute to the exceedance. Therefore, the models are considered
reconciled since the separate conclusions agree with each other, within the bounds of each
model's uncertainty and fundamental assumptions.
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V. CONTROL STRATEGY IMPLEMENTATION
A. EVALUATION OF CONTROL MEASURES
1. Introduction

The Clean Air Act Amendments of 1990 require that the SIPs provide for control of
particulate emissions from area sources by implementing Reasonably Available Control
Measures (RACM). The control strategy for the Sandpoint PM,, nonattainment area will
focus on reducing emissions from residential wood combustion and fugitive road dust.
The emission inventory, in combination with the receptor analysis, indicate that these are
the two predominant sources of PM,, wintertime emissions. Ambient impacts from
industrial emissions are high near facility boundaries, and can play a significant role in
certain parts of the nonattainment area. Therefore, the control strategy will include the
issuance of operating permits to four facilities as a requirement to demonstrate attainment
throughout the Sandpoint area.

2. Conformity

To meet air quality standards, the State of Idaho considers the cost-effectiveness of
various air pollution control measures. These control measures are the cornerstone of
the SIP.

Conformity addresses pollutant emissions through the process of reviewing plans,
projects, and programs funded, permitted, and/or approved by the federal government,
prior to their implementation. The conformity process assures that State efforts to cost-
effectively achieve clean air, through local and regional decision making and planning,
are not undermined by federal actions. The State reserves the authority to prohibit
certain federal actions which do not "conform” to a SIP, if these actions substantially
increase poliutant emissions. Without these conformity requirements, the State might
need to adopt additional control measures or entire strategies to offset pollutant
emissions from federal activities, thereby increasing the overall cost of achieving clean
air.

DEQ is currently drafting a conformity rule package which will address both
transportation and general conformity requirements on 2 statewide basis. In the period
between federal rule promulgation and state rule package/State Implementation Plan
revision, the State of Idaho will utilize the federal rule requirements identified in: the
November 24, 1993, 58 Federal Register, pages 62188-62253: the November 30,
1993, 58 Federal Register, 63214-63259; and Section 176° et al., of the federal Clean
Air Act, as amended. The federal rule requires that actions which are funded,
permitted or otherwise approved by the federal government within or adjacent to air
quality nonattainment areas do not: cause or contribute to new National Ambient Air
Quality Standard(s) violations; increase the frequency or severity of existing violations;
or delay timely attainment of reasonable further progress or milestones identified by the
applicable State Implementation Plan. The applicable State Implementation Plan
emissions budget then becomes directly connected to local, state and federal planning
for regionally significant actions.
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a.

Transportation Conformity

Transportation conformity is a mechanism for ensuring that transportation
activities (plans, programs, and projects) are reviewed and evaluated for their
impacts on air quality prior to funding or approval. The process curtails increases
in air pollution related to motor vehicles through planning and review.

Transportation activities are subject to conformity if they occur within or affect a
designated nonattainment area. Activities that do not conform cannot be funded or
approved. For areas which are outside of Metropolitan Planning Organization
boundaries and have no local transportation improvement program, project-
specific conformity analysis is required under the federal rule for a regionally
significant activity/project(s). In the case of transportation conformity, a
regionally significant activity/project would include actions which: are on a state
roadway which serves as a principal arterial for the area; require the preparation of
a federal Environmental Impact Statement as a result of potentially significant
environmental impacts; and are not classified as exempt by the federal rule.

For areas which are outside of Metropolitan Planning Organization boundaries and
have no Transportation Improvement Program, the emissions budget from the
applicable State Implementation Plan will be summed with the proposed regionally
significant transportation activities emissions to assure conformance among short
and long-term planning efforts. This analysis will require coordination between
local entities who propose projects, the Idaho Transportation Department and the
Idaho Division of Environmental Quality.

General Conformity

The federal rule requires the preparation of both a qualitative and quantitative
conformity analysis for all federal actions which are defined as regionaily
significant. In the case of general conformity, regional significance is defined as
any federal action or combination of actions which: will resuit in direct and
indirect pollutant emissions greater than 100 tons per year; or produce emissions
which exceed 10 percent of the existing emissions budget defined for the
nonattainment area. Areas which are subsequently classified as "serious” PM-10
nonattainment areas will have the threshold of 100 tons per year lowered to apply
to actions which result in total emissions of 70 tons per year.

Conformity analyses prepared under the federal rule must fulfill several
requirements. The emissions analysis which is prepared for the action(s) must be
approved by IDEQ and include and identify all assumptions utilized in the
analysis. Then, the emissions budget from the applicable State Implementation
Plan will be summed with the proposed regionally significant federal action(s)’
emissions to assure conformance among short- and long-term planning efforts
prior to approval. The process curtails increases in air pollution related to federal
actions through planning and review.

V-2
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3. Residential Wood Combustion

Residential wood combustion is a major source of PM,, wintertime emissions, although
its influence varies throughout the area. In downtown Sandpoint, it may comprise as
much as 50% of the air quality problem while in other parts of the nonattainment area,
these emissions may amount to no more than 5% or 10% of the total PM,, loading.

The proposed control measures to reduce wood combustion emissions include the
following:

»>

Develop and implement a public awareness program focusing on cleaner burning
techniques.

Replace 150 uncertified wood stoves with cleaner burning devices by 1997.

Develop and implement local ordinances to restrict any additional growth in the
existing quantity of uncertified wood stoves.

Implement a wood burning curtailment program.
Reasonably Available Control Measures

Public Awareness Program: Although this effort, by itself, may not always
result directly in emission reductions, it is clear that the success of any residential
wood burning control effort depends heavily on an effective public awareness
program. This is because the public awareness component has a significant effect
on the degree of public acceptance of all other program elements.

In 1993, DEQ proposed a public awareness program incorporating a multi-media
approach (e.g., educational brochures, newspaper articles, radio interviews, etc.)
addressing a wide variety of topics: weatherization, clean burning practices,
proper installation and maintenance of wood burning equipment, and wood
storage.

Public awareness implementation began in July 1993, which coincided with the
beginning of the woodcutting season. DEQ prepared a brochure, “Split It, Stack
It, Dry It," which was distributed throughout the area.

During the 1993/1994 Winter, there were basically no public awareness activities
other than some local radio show interviews and newspaper articles. Public
awareness about air quality and the sources of particulate air pollution in the
Sandpoint area did not significantly increase until the local advisory commitiee and
community business leaders became involved in the program. The local
newspaper developed a 30-page brochure entitled, "Air Quality, Searching for
Solutions" (see Appendix F, Section 2). In February 1995, this brochure was
distributed to nearly every household in the City.
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A comprehensive public awareness campaign was developed by the Greater
Sandpoint Chamber of Commerce with the assistance of an EPA grant. This
public awareness campaign further enhances the earlier efforts that were funded by
local contributions and the City's stove replacement grant. The public awareness
campaign for 1995 is further described in Appendix F, Section 3 .

Increased public awareness will result in emission reductions from the residential
wood burning in addition to promoting other control measures such as an episodic
curtailment program. By focusing on issues such as burning clean and using
seasoned dry wood, residential wood burning emissions will decrease on an annual
basis. Homeowners will also be more inclined to use other heat sources such as
gas or electric if that option exists in their homes.

Incertified Wood Stove Replacement Pragram: A replacement program,

administered by DEQ, was developed in the fall of 1994 with grant money
provided by EPA. A contract was awarded to the City of Sandpoint in November
1994 with the goal of replacing 85 uncertified wood stoves within the Sandpoint
city limits. The program provides incentive grants to qualified homeowners to
replace their old wood stoves with a cleaner burning heating system, i.e., natural
gas, pellet stove or certified Phase II wood stove. The homeowner must
permanently dispose of the old wood stove and pass an inspection by the City
building department to receive the grant funds.

By March 1995, the City had signed up homeowners for all of the grants. The
city reported that 36 homes had completed the conversion to natural gas and 20
homes had completed the conversion to certified wood stove. Winter conditions
delayed the installation of the natural gas lines until the spring thaw.

The City of Sandpoint and DEQ received a great deal of cooperation and
assistance from the Washington Water Power Company (WWP) for this
replacement program. WWP is the local utility which supplies natural gas to the
area.

Prior to the implementation of this program, there were very few incentives, either
financial or regulatory, which would have prompted the replacement of a large
number of uncertified wood stoves in this community. Since 1990, some
households have replaced old wood stoves with cleaner burning devices, according
to discussions with local stove dealers and heating contractors. Unfortunately, a
tracking system does not exist in the community to provide adequate
documentation of the wood burning stove replacements.

The replacement program was completed in September 1995 with 84 wood stoves
removed. These were replaced by 64 natural gas devices, 18 new wood stoves
and 2 pellet stoves. Of interest, 50 percent of the old stoves replaced were
identified as homemade devices.

V-4
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Limits on Growth of Uncertified Wood Stoves: The City of Sandpoint recently
adopted Ordinance No. 965, which develops a mandatory curtailment program in
addition to restricting the sale and installation of uncertified solid fuel heating
devices. A copy of the Ordinance is found in Appendix F, Section 4. The
Ordinance became effective as of February 27, 1995. The Cities of Kootenai and
Ponderay have not adopted any ordinances that restrict the sale or installation of
solid fuel heating devices, nor has Bonner County. However, the advisory
committee is working on ways to increase participation from Kootenai and
Ponderay to improve emission reductions from outside the City of Sandpoint.
isodi i : DEQ has successfully developed episodic
residential wood burning curtailment programs in several communities in Idaho.
Initially, the Sandpoint SIP recommended the implementation of a voluntary
curtailment program. The City of Sandpoint passed a resolution in November
1993 that supported a voluntary program. DEQ assumed the responsibility for
operating the curtailment program in the Sandpoint NAA. A toll-free phone line
was established to provide air quality advisory information on a daily basis
specifically to the Sandpoint NAA.

The advisory forecast is performed by DEQ staff every workday morning
(November through March), and updated by 9:00 a.m. DEQ staff use PM,, data
from the real-time monitoring equipment in conjunction with the weather forecasts
to predict the need for any emission reduction from residential wood burning. A
trigger level at 70 ug/m’ on a running 24-hour average initiates the first level
warning, If PM,, levels reached 100 pg/m’, a stronger warning is issued advising
homeowners not to use their wood stoves or fireplaces. When elevated PM,,
concentrations are observed, the hourly concentrations are analyzed and local
weather conditions evaluated to determine the potential impacts from fugitive road
dust. On several days in the winter of 1993, the decision was made to defer
initiating a wood stove advisory because fugitive road dust was suspected as the
culpabie source.

In February 1995, the City of Sandpoint adopted Ordinance No. 965 (see
Appendix F, Section 4). This Ordinance was designed to meet the EPA
requirements for a mandatory wood burning program as identified in Table 5-9 of
“Guidance Document for Residential Wood Combustion Emission Control
Measures," EPA-450/2-89-015. The Sandpoint program incorporates a two-stage
approach. The first stage is a voluntary curtailment which is triggered at 70
ug/m®. The second stage is a mandatory curtailment which is triggered at 100
ug/m®. The Ordinance exempts certified wood stoves and sole source households
from the mandatory curtailment. Violations of the mandatory curtailment is a
misdemeanor offense and subject to a monetary fine,
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Notification of a voluntary or mandatory curtailment occurs through the toll-free
hotline, press contacts with newspaper, radio and television sources, and phone
contacts with the Sandpoint Mayor's office and Chamber of Commerce. The
Chamber of Commerce devised a phone tree to spread the notification throughout
the community. Other methods of notification are discussed in the Chamber of
Commerce public awareness report (see Appendix F, Section 3).

The curtailment program, when it is fully effective, is predicted to reduce all
wood burning emissions by 40 to 50 percent for the affected households, i.e.,
those not granted an exemption. Based on the 1992 survey data, it is estimated
that approximately one-third of the wood burning households will be exempted.

Tax Deductions: The Idaho Tax Commission revised the tax code in 1994 to
provide a tax deduction for taxpayers replacing uncertified wood stoves with new
certified wood stoves, pellet stoves or natural gas/propane heating units. The
revised tax code became effective January 1, 1995. Part of the requirements
include disposal of the old wood stove at an authorized location.

DEQ established agreements with several recycling facilities and landfills around
the State to become authorized disposal sites. The taxpayer receives a tax receipt
from the facility, and sends a completed copy of the receipt to DEQ. DEQ uses
the receipts to track stove replacements statewide. This tracking system provides
additional documentation on the reduction of uncertified wood stoves in the
Sandpoint nonattainment area.

An authorized disposal site was established in Sandpoint, which will compliment
the wood stove replacement program currently in effect. In 1995, the tracking
system confirmed that 34 homeowners disposed of a wood stove through this
program in the Sandpoint area. The Sandpoint changeouts constituted
approximately 8% of the total statewide participants during 1995. Overall, the tax
deduction will provide an additional financial incentive for replacing an old,
uncertified wood stove with a cleaner burning heating unit in the Sandpoint NAA.

Fugitive Dust Control Strategies

Fugitive road dust has been identified by both the emissions inventory and CMB
analysis as a major wintertime PM,, source. Specifically, fugitive dust from paved
roads has been recognized as a significant source of PM,, in the Sandpoint NAA.

Fugitive dust emissions from paved roads are directly related to the amount of fine
particulates, or silt, deposited on the road surface. During the winter months, the
application of anti-skid materials increases the amount of silt on the road surface,
resulting in elevated PM,, emissions due to vehicular traffic.
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The amount of silt found on road surfaces is increased by the application of anti-skid
materials in two ways. First, silt is deposited directly as part of the anti-skid material.
Second, larger sized particles are ground up by vehicular traffic and turned into silt.
Once these PM,, sized particles are on the road surface, they can be entrained into the
air by the movement produced by passing vehicles.

a. Reasonably Available Control Measures

All of the control measures listed below were implemented in the Sandpoint area
by the 1994/95 Winter. These control measures meet the RACM guidance
recommendations for this source category. Appendix F, Section 1 contains the
road maintenance department reports which summarize their activity during the
1994/95 winter.

The control measures listed below reduce fugitive road dust emissions.

»  Improve the quality of anti-skid material to reduce silt content (i.e., fines)
and improve hardness;

»  Reduce the total amount of anti-skid material applied within the NAA;
» Increase the frequency of street sweeping;
»  Use alternative materials such as liquid deicer; and

»  Perform street improvements - resurfacing and paving.

i-Ski ial wi i : Most anti-skid sanding
material has a silt content of 2-15 percent. If the materials used in the Sandpoint
area are shown to have a naturally high silt content, switching to a cleaner material
will reduce the silt loading. It is possible to lower the silt content by washing the
material.

" " Anti-Ski jal: The ability of a sanding material to
withstand deterioration as the result of vehicle traffic is directly related to
maintaining a lower road silt level. The modified "LA abrasion"” test for hardness
can be used to identify materials meeting the recommended 45 % durability level.

Ordinances; The City of Sandpoint adopted Ordinance 939: Material
Specifications for Street Sanding Material, on February 22, 1994, which
became fully effective April 23, 1994. The Ordinance created material
specification standards to reduce the amount of fines in the anti-skid material and
also provided for a hardness criteria. Historically, the road maintenance
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departments in the Sandpoint area used anti-skid material that had a fine content
ranging from 5-10 percent. Other material types commonly used, such as
aggregate crushing “reject,” does not typically require any gradation measurements
beyond the maximum size, e.g., 100 percent less than 3/8 inches. Currently, the
SIHD and ITD use anti-skid material that meets or exceeds the City's ordinance
requirements.

The City of Sandpoint is the only community in the NAA that has adopted an anti-
skid materials standard ordinance. However, the Sandpoint ordinance has an
impact beyond the City limits. Three State highways converge within the City of
Sandpoint. The ITD has the responsibility for maintaining all of the State
highways within the NAA boundaries. Even though the City has no jurisdiction
over the State highways, ITD has agreed to adhere to the City's material standard
ordinance and has built stock piles that meet the material specifications. Because
it is impractical for ITD to commit a single truck to operate strictly within the
City's boundaries with the higher quality material, the anti-skid material gets
applied on the State maintained highways throughout the NAA. In fact, ITD
applies the higher quality anti-skid material to several miles of State maintained
roads outside of the NAA and, therefore, has some additional impact on lowering
the PM,, emissions in the immediate surrounding area.

The cities of Kootenai and Ponderay have not adopted a similar ordinance, nor has
Bonner County. According to the traffic analysis in the SIP, the greatest
concentration of VMT occurs within the City of Sandpoint boundaries. This area
also coincides with the area of highest PM,, concentrations from monitoring and
modeling. Therefore, the Sandpoint ordinance should have the greatest impact on
reducing fugitive road dust emissions.

Reduce Vol £ Anti-skid Material:

To further reduce PM,, emissions from paved surfaces, ITD has developed a
maintenance program to limit the amount of anti-skid material applied to the State
highways within the City of Sandpoint. The adoption of the material specification
ordinance by the City of Sandpoint has resulted in a significant increase in the cost
of the anti-skid material from what was used historically. The material cost has
increased from $0.50/yard to approximately $12.00/yard. Although the new
product is more expensive, less material is applied. Therefore, in some cases, the
overall cost is less.

The regional ITD office has also developed a policy to establish an "anti-skid free
zone" on the State highways within the downtown portion of Sandpoint. When
road and weather conditions are appropriate, liquid deicer is used instead of anti-
skid material to maintain traction. As a result, the SIHD and ITD have
significantly reduced the amount of material applied to the street surfaces over the
course of the winter season. SIHD and ITD have reported a reduction of
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approximately 90 percent in the amount of anti-skid material applied this winter as
compared to last winter. The amount of traction material applied is strongly
correlated with the intensity of the winter weather, and climatic variability will
significantly influence the annual total application of material from year to year.

ITD has made improvements to the application process by installing ground speed
control sensors on three trucks. This new equipment will vary the volume of the
material applied as the speed of the vehicle changes.

Increase Street Cleaning:

Sweeping or vacuuming streets helps to reduce fugitive dust emissions by
removing baseline fugitive dust materials as well as anti-skid materials. The
period when streets start to dry out, and sweeping is possible, also coincides with
the time when emissions from road dust are highest. As the roadways dry, so do
the anti-skid materials and their silt content. The dry silt or dust is much more
likely to become airborne than when it is wet or imbedded in the snow and ice.

SIHD purchased a new regenerative air vacuum sweeper (Elgin Crosswind)
through the CMAQ program. The new sweeper arrived in December 1994, and
subsequently, STHD implemented an aggressive street cleaning program. The
SIHD sweeps up to 170 lane miles per month within the nonattainment area,
including some of the State highways under a mutual agreement with ITD. They
also monitor the air quality conditions in Sandpoint through modem access to
DEQ's real-time PM,, monitoring equipment. If local road and weather
conditions are conducive to causing fugitive road dust and thereby increasing PM,
concentrations, the SIHD will respond with increased street sweeping in the
downtown corridor. So far, this sweeping program has worked well in
conjunction with the other programs for preventing elevated PM,, concentrations
from traffic related sources.

SIHD is responsible for street maintenance in the City of Sandpoint and is the only
agency with a full-time sweeper. ITD does not own a sweeper at this time and
uses contractors to clean the State highways not covered under the mutual
agreement with SIHD.

Based on monthly reports from STHD, which describe their sweeping activities, it
was estimated that approximately 20 percent of the local and highway lane miles
are swept and approximately 40 percent of the collector lane miles are swept. A
control effectiveness of 34 percent was applied to the affected vehicle miles
traveled (VMT) to calculate a total PM,, emission reduction of approximately 113
Ibs/day for the sweeping activity. Greater emission reductions are possible for
1995/96 winter when the downtown Sandpoint street surfaces are improved later in
1995 with a street overlay project. This overlay project will provide a smoother,
more uniform road surface which will increase the effectiveness of the sweeping
process.
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Use Al ive Materials - Liqnid Delcer:

Certain liquid or granular deicers are acceptable substitutes for, or additions to
sanding materials, clearing roadways by melting the snow and ice without
increasing the amount of solid materials and silt on the road surface.

The SIHD and ITD have acquired equipment to apply liquid deicer as an
alternative to the anti-skid material. SIHD has reported using 8,750 gallons of
liquid deicer between November 1994 and January 1995. The use of liquid deicer
enabled the agencies to use less anti-skid material. They also found that an
application of liquid deicer improved the effectiveness of the anti-skid material
under certain conditions by helping it stick to the road surface.

The liquid deicer has an additional benefit in that it acts as a dust suppressant
when the roads dry out. SIHD and ITD occasionally used the liquid deicer to
control fugitive dust emissions until the sweeper is available to clean the street
surface. Where the liquid deicer is routinely applied, this treatment acts as an
effective chemical dust suppressant on the paved surface, thereby further reducing
the fugitive road dust emissions within the NAA.

As mentioned earlier in this report, ITD has developed an anti-skid free zone to
reduce fugitive road dust emissions in Sandpoint. Liquid deicer is used almost
exclusively within this zone unless a snow floor has developed which makes the
liquid deicer ineffective. This approach to identifying crucial or sensitive areas
within the NAA is important for managing the road departments’ limited resources
and gaining maximum effectiveness.

Perform Street Improvements:

Resurfacing Projects: The effectiveness of street cleaning equipment, especially
the regenerative air vacuum truck, is influenced by the condition of the street

surface. Poor street surface conditions, such as rutted, patched or potholed
streets, degrade the effectiveness of the street cleaning equipment. Specifically,
when the regenerative air vacuum truck passes over a pothole, the vacuum seal
between the truck and the pavement is broken. This results in gaps on the street
surface where debris is not removed; in fact, additional material is dropped from
within the vacuum line onto the street surface. In downtown Sandpoint, it is
estimated that actual effectiveness of the street cleaning equipment is reduced by
approximately 50% due to poor road surface conditions.

ITD and SIHD have plans to resurface streets in the downtown Sandpoint area.
The downtown area has the highest VMT concentrations in the nonattainment area
which also correlates with the area of highest PM,, concentrations. At this time,
ITD has received funding approval for resurfacing the state highways through the
City of Sandpoint (See Appendix F, Section 1). The SIHD resurfacing project has

V-10
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not received final funding approval as of May 1995. The emission reductions, in
the form of improved sweeper performance, from both projects were incorporated
into the 1997 control strategy to demonstrate attainment of the standard. The 1997
emission inventory for fugitive road dust assumed a 100% capture efficiency for
the sweeper.

The emission reductions associated with the STHD project are estimated at 50
Ibs/day. This emission reduction is approximately 24% of the total emission
reductions from street cleaning in the nonattainment area which is relatively
significant. The emission reductions from the SIHD project are approximately 3%
of the total fugitive road dust emission reductions. The emission reductions from
the ITD project were not calculated but are assumed to be significantly greater and
are proportional to the total project length and VMT levels on the state highways.

If the resurfacing emission reductions are not available, then comparable emission
reductions must be found from other sources within the nonattainment area.

5. Industrial Sources

The emission reductions required from the industrial sources in Sandpoint were
evaluated and finalized using the dispersion model. The dispersion model protocol,
methodology, and results are explained in detail in Section IV and Appendix E of this
document.

For the Sandpoint area industrial facilities, the level of control effectiveness required
for fugitive dust emissions was in accordance with IDAPA 16.01.01.650 of the Rules
for Control of Air Pollution in Idaho hereinafter called the Rules. To control fugitive
dust, the Rules recommend reasonable precautions and practices such as the use of
water and chemicals, application of dust suppressants, and the use of hoods, fans,
fabric filters, and enclosures of some nature. This level of control is standard for ail
the permitted facilities. Periodic inspections are conducted in addition to inspections
resulting from complaints.

Typical of most industries, fugitive emissions constitute the major portion of the total
facility emissions. As a first step in evaluating control measures, the above mentioned
controls and practices for fugitive emissions are considered to meet the Reasonably
Available Control Technology (RACT) guidelines established by EPA.

Each industrial facility also contained one or more ducted point sources. Based on
engineering review by DEQ, the point or ducted sources are controlled at most of the
Sandpoint facilities by technologies also considered to meet RACT guidelines, at a
minimum. A facility-by-facility breakdown is presented here:
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Louisiana-Pacific (L-P), Sandpoint
Wood Waste Boiler - Multiclone & EFB (electrified filter bed) vented to a
baghouse
Transfer Cyclone - baghouse
Natural Gas Boilers - No additional controls needed for PM,,

Interstate Concrete & Asphalt
Asphalt Drum Dryer - baghouse
Cement Bin Vent - baghouse

Lignetics
Sawdust Dryer Cyclone - cyclone control
Pellet Cooler Cyclone - baghouse

LD McFariand
Cyclone - extremely small source, no additional controls needed
Natural Gas Boiler - extremely small source, no additional control needed

Lake Pre-Mix
Cement storage silo - baghouse

The summary above reveals that these control practices are equivalent to RACT as all
permitted sources were in compliance with their permit limits at the time of inventory
compilation for this document. Since these controls are in place and aiding
compliance, the controls are considered reasonably available according to technology
and cost considerations.

The controls identified above are also regarded as generally meeting the criteria for
Best Available Control Technology (BACT) for the majority of applicable sources
according to existing guidance. In addition to these existing controls, some facilities
will pave unpaved haul road segments and install additional controls such as baghouses
on certain points and enclosures on certain operations. These additional controls
(referred to as "conditional control measures”, in the permits) are included in the
operating permits that were issued to the applicable facilities. The permits also
identified a time schedule for installation of the additional controls. The application of
these emission reduction techniques will significantly move Sandpoint industrial control
practices toward a more total application of BACT. The additional control measures
essentially allow maintenance of the same level of emissions but incorporate higher
throughputs, in the projected year.

The dispersion modeling results presented in Section IV show compliance with the 24
hour NAAQS for a worst case scenario. PM,, impacts from industrial sources, when
permit conditions are applied with existing control technology, do not cause or
contribute to an exceedance of the ambient standard when the emissions are combined
with controlled area sources and a background contribution. This modeling analysis
further reinforces that the existing level of control at the Sandpoint industrial facilities,
at the very minimum, meets RACT guidelines.
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a. Permitting Strategy

The control strategy used for demonstrating attainment in this plan established
emission limits for each facility based on the emission inventory and the resulting
modeling analysis. The facility emission limit was developed with direct input
from each facility so that the emission reductions required in the permits fit the
capabilities and operating parameters of the affected sources. Within the time
frame aliowed, DEQ considered alternative control measures suggested by the
operators as long as they met the overall emission limits for the facility.

Laonisiana-Pacific Sandpaint: Due to operational time constraints and
administrative deadlines, DEQ issued an operating permit that establishes two
phases of emission limits for the Sandpoint facility. The first phase of the permit
was effective from the date of issuance until the date when L-P completes
implementation of the additional emission reduction. The permit requires that
additional controls must be in place and satisfactorily operating by July 1, 1696.

The second phase of the permit will be effective from the date of successful
implementation of these measures (and a PTC modification for the natural gas
boilers) for the remainder of the five-year permit term. This permit will include
all the requested modification with control technology enhancements. As a permit
requirement, DEQ must receive official notification from L-P certifying that it has
successfully implemented the proposed additional control measures.

The additional controls will reduce emissions from certain sources at the facility in
order to allow increases from other emission units. This process allowed the
facility to maintain a level of production that also affords a measure of operational
flexiblity. The emissions are also maintained at a level where they will comply
with the attainment budget. The attainment budget is the total emissions in tons
per year at which level attainment is demonstrated, taking into account contigency
measures.

The second phase of the permit, which incorporates a growth factor into their
emission inventory, includes the following control equipment installations and
process/operation modifications:

1) Pave the remaining unpaved haul road;
2) Construct the truck bin load-out enclosure according to specifications given in
past correspondence with DEQ (4 sides with heavy polyethylene strips on

leeward side); and

3) Remove the End Trim Cyclone (replace existing transfer cyclone with a
larger cyclone if necessary).

: The two phased permitting process
was also applied to this facility. The date for implementation of all process and
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equipment changes, and control technology changes is July 1, 1996. As part of
the attainment demonstration strategy, Interstate will implement the following
control measures:

1) Apply enhanced chemical treatment methods to unpaved sections of the roads;

2) Enclose conveyor transfer points in the concrete batching and asphait process
streams;

3) Install baghouses for the cement weigh hopper; and

4) Install dust collection system with a scavenger fan to baghouse in the mixer
truck transfer point.

L.D.McFarland Pole Co.: The Tier II Operating Permit limits the facility's
emissions to the 1997 level as identified in the emission inventory.

Lake Pre-Mix Concrete: DEQ issued an operating permit which limited the
emissions to the 1997 level for the facility at the existing location. A modified
permit was later issued to provide for a portable batch plant instead of a permanent
facility. DEQ identified zones within the nonattainment area that were available
for relocating portable sources.

Future Permitting in the Sandpoint NAA

New Sources: DEQ will evaluate all new industrial sources of PM,, emissions for
applicability to the Rules and the control strategy in this SIP. This will include all
PM,, emissions from portable permitted sources such as crushers, batch plants and
asphalt piants. In PM,, nonattainment areas, DEQ will consider PM,, emissions
from all sources associated with the facility operations. This specifically includes
ail fugitive emission sources, such as material transfers, vehicle traffic and storage
piles, in addition to the ducted sources of PM,,. This practice will provide
continued consistency in the evaluation of ambient impacts from industrial
processes based on emission inventories and dispersion modeling analysis.

As an overview, all emission reductions for the industrial facilities described
above were developed through direct consultation with the facilities and finalized
with the issuance of Tier II Operating Permits. Future emission modifications by
the existing facilities and any new source reviews shall be completed in accordance
with the Rules and the control strategy identified in this plan. All applicable
sections in the rules that pertain to permitting in nonattainment areas shall be
complied with, in particular, sections 16.01.01.203 to 16.01.01.208, inclusive.
These sections refer to permit requirements for new and modified stationary
sources in attainment and non-attainment areas as well as offset requirements.
Furthermore, there shall be no "Below Regulatory Concern" (BRC) exemptions
granted for any air emission generating facility, in this non-attainment area
(IDAPA Section 16.01.01.220.04).

V-14
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B. FUTURE GROWTH OF PM10 EMISSIONS

It is anticipated that PM,, emissions in the Sandpoint area will continue to change in the
future. The rate and direction of change will vary among the main source categories;
residential (area sources), transportation, and industrial, based on a variety of economic,
social, and regulatory factors.

DEQ will track and report changes in the area’s PM, emissions as required by the CAA to
support attainment and maintenance of the PM,, standard. Specifically, DEQ will monitor
changes in industrial emissions through the permitting program. If PM,, emissions from
industrial sources grow significantly, relative to the 1997 emission inventory, then DEQ
may restrict specific permitting activity in the Sandpoint PM,, nonattainment area in order to
maintain compliance with the ambient PM,, standards.

Future changes in PM,, emissions from residential and transportation source categories, and
their associated control measures, will be addressed in the development of a maintenance
plan for the Sandpoint area. The purpose of a maintenance pian is to identify the area’s
ability to comply with the ambient standard over a long term period, ten to fifteen years in
the future. The CAA requires that DEQ develop a maintenance plan for each PM,,
nonattainment area. A maintenance plan is one of several requirements identified in the
CAA for the successful completion of the transition process from nonattainment to
attainment designation.

C. CONTINGENCY MEASURES

The Clean Air Act, as amended under section 172(c)(9), requires that all moderate
nonattainment area SIPs that demonstrate attainment include contingency measures.
Contingency measures must provide for additional emission reductions beyond the control
strategy that is required to attain the ambient standard. According to the General Preamble,
contingency measures may go beyond RACM and must be equivalent to 25 percent of the
emission reductions required to achieve attainment. The contingency measures must be
fully adopted and take effect within one year without further legisiative action once EPA
makes a determination of the area not meeting the required deadlines. These deadlines
inciude attainment of the standard by the applicable date and reasonable further progress
milestones.

EPA has provided guidance that emission reductions resulting from over control in the
attainment strategy will be accepted as contingency measures. The Sandpoint Area
attainment strategy will use over control as the method to meet the contingency
requirements. Emission reductions resulting from over control are achieved primarily by
the mandatory residential wood burning curtailment program adopted by the City of
Sandpoint in February 1995. This ordinance increases the effectiveness of the episodic
wood burning curtailment program by incorporating a mandatory component into the
program. A copy of the city ordinance is found in Appendix F.

Originally, the attainment strategy required a voluntary program only. The city ordinance
implements an episodic curtailment program that combines 2 voluntary phase with a
mandatory phase that is enforced by the City. A voluntary phase is used during the initial
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stage of a wintertime episode; if the voluntary phase does not prevent further increases in
PM,, concentrations, than a mandatory phase becomes effective. The trigger level for the
mandatory phase is 100 ug/m’ on a running 24-hour average. The ordinance provides
exemptions for sole source homeowners, low-income households and certified stove users.
The city ordinance, found in Appendix F, describes the program in greater detail.

DEQ conducted additional modeling analysis to evaluate the impact of the emission
reductions resulting from the mandatory program. The dispersion modeling results, which
included the emission reductions resulting from over control, demonstrated lower ambient
concentrations, i.e. less than 150 ug/m®, that satisfy the 25 percent contingency
requirement. A brief discussion of the modeling results and contingency evaluation is
provided below.

The mandatory episodic curtailment program as a contingency measure is further
complemented by the other existing control measures which inciude fugitive road dust
reduction programs, industrial operating permits, and the wood stove buy-out program. The
control strategy, which includes these existing control measures, demonstrates attainment of
the PM,, standard in Sandpoint.

Conti Analvsi

DEQ conducted additional modeling analyses to evaluate the effectiveness of the mandatory
curtailment program and other control measures. The modeling analysis predicted a
maximum 24-hour PM,, concentration of 196 pg/m’ for 1994 with no controls in place.
This analysis of the uncontrolled emissions provided information to determine a design value
which corresponds well with maximum wintertime concentrations measured in the Sandpoint
area. The control strategy with a mandatory curtailment program will reduce the maximum
PM,, concentration to 133 ug/m’. This represents a 63 pg/m’ reduction.

Over control is defined as the difference between the 24-hour National Ambient Air Quality
Standard for PM,, (150 pg/m’) and the maximum modeled PM,, concentration value with
control measures in place (133 ug/m’), which equals 17 pg/m®. This 17 ug/m’ is equal to
approximately 27% which meets the contingency requirements established by the Clean Air
Act. See the calculations below.

Modeled Air Quality Data

1994 without controls: 196 pg/m’ {Max. 24-hour value)
1995 with controis: 133 pg/m? (Max. 24-hour value)
Control Measure Reductions

1995 control reductions: 196 pg/m?® - 133 ug/m® = 63 pg/m’
Over control: 150 pg/m’® - 133 pg/m® = 17 pg/m®

Contingency Measure Percentages
Contingency Measure % = Qver control / Control Strategy
17 pg/m® / 63 pg/m* = 27%

Sandpoint PM,, SIP Final - 1996



APPENDIX B

B-1: Point Source Emissions
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SECTION I. INTRODUCTION AND SUMMARY OF RESULTS
.1 Introduction

The 1993 base year and projected year point source emission inventory for Sandpoint, Idaho was
prepared by engineering staff from the Idaho Department of Health and Welfare (IDHW), Division of
Environmental Quality (DEQ). Latest data from all industrial sources considered significant in the
Sandpoint non-attainment area (NAA), were collected to quantitatively and qualitatively characterize
the sources. All information collected from the facilities was done so under the provisions of IDAPA
16.01.01.122 & IDAPA 16.01.01.123 (Rules for the Control of Air Pollution in Idaho) to ensure
truthfulness, accuracy and completeness of submitted information. The base year for the inventory
was changed from 1990 to 1993 due to changes in throughput, control and operational practices. The
emission estimates were then projected for 1997. The data obtained during the period from October
1994 through April 1995 was analyzed and tabulated into inventories containing latest emission factors
and all process and control technology changes. These inventory spreadsheets are attached to the
latter portion of this report.

1.2 Summary of Results

All industrial facilities in the Sandpoint NAA, which were in the AIRS database, were potentially
short-listed to be included in the inventory. Five industrial facilities were identified as having a
potential to emit over 1 ton/yr of PM,, and thus, above the significance level for inclusion in the point
source inventory. Three of these idenitified facilities had air quality permits for some or all of the
operations conducted at their facility.

Annual emission estimates were based on annual throughput logs and material balance calculations,
thereby making annual emissions calculations more straightforward and reliable, for most sources.
However, short-term averages, specifically the maximum 24 hour emissions, were determined based
on several assumptions. For instance, such assumptions would include the maximum operational rates
for discrete processes namely truck loading and transport activities. The objective of the short-term
average inventory was to tabulate a conservative worst-case estimate of emissions for the period.

1.3 Confidential Information

The attached emission calculation spreadsheets show inventories for 1993 and 1997. This appendix
contains source confidential information and is not available to the public or other facilities prior to
removal of the confidential information. DEQ is responsible for determining confidentiality of the
information after reviewing the submitted material.

SECTION II. METHODS FOR DATA COLLECTION AND ANALYSIS

This section describes data needs for the inventory, data collection methodologies, and emission
calculation methodologies. Data collection involved source identification, initial source screening,
data gathering, and data validation. Emission calculations involved emission factor identification,
development of emission calculation spreadsheets, and verification of calculated values.

Sandpoint PM,, SIP Final - 1996 Append B1-3



2.1 Data Requirements

The Sandpoint PM,, emission inventory was based on 1993 operations at identified sources. For the
base year inventory, "actual” emission values were calculated where possible. In cases where certain
actual operational parameters or emission values were not known, conservative maximum emissions
estimates were made. Emission rates were calculated for maximum hourly and annual average
periods.

Projected emissions were calculated for the year 1997. Projections were based on Potential to Emit
(PTE as defined in the Rules) of the "bottleneck” in the process for non-permitted facilities. In some
cases throughput limitations were requested by the facilities, which were less than the PTE limits, and
the requested limits were used in those cases. Allowable emissions, as established in either permits to
construct (PTCs) or operating permits (OPs), were used to determine emissions for 1997, for
permitted sources. These estimates were obtained directly from facilities and facility permitting
source files located at DEQ.

2.2 Source Identification
2.2.1 Inventory Area

Initially, the inventory area was considered as all of Bonner County. After initial source identification
and data gathering, the inventory area was narrowed for final inventory analysis. The refined
inventory area is considered to be the city boundaries of Sandpoint, Dover, Ponderay, and Kootenai,
all in Bonner County. This area includes sections 1-3, 9-12, 15-17, 20-23, and 26-32 of T5S7N R2W.
The identified PM,, nonattainment area is slightly smaller (15 square miles vs 21 square miles)
compared to the initial inventory area.

2.2.2 Initial Source Identification

DEQ source files were scanned as a first step in identifying sources in the inventory area. DEQ air
quality personnel in the Coeur d'Alene field office were then consulted to identify any other non-
permitted sources.

The local telephone directory was searched as a final check on potential sources. DEQ conservatively
identified businesses that could have a potential to generate PM,, emissions of over 1 ton/year.
Businesses using products from industries that could generate emissions were also listed. For
example, asphalt delivery companies and lumber dealers were contacted to determine their suppliers.

As a final check to verify that all sources were identified, the inventory area was visually inspected.
This entailed driving along the roads in the inventory area to identify any potential sources.

2.2.3 Source Screening

Screening methods from the previous 1990 inventory were used as a starting point for the current
1993 inventory. Sources identified through the local telephone directory were contacted to determine
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if they represenied a potential source. Those potential sources that did not have any PM,, emitting
processes or had annual emissions that were considerably below 1 ton/year were dropped from the
inventory list.

2.3 Data Collection
2.3.1 Initial Data Collection from Potential Sources

Since this is a revision to the 1990 inventory, the compilation started off from the existing inventories.
Most of the inventoried facilities claimed major changes from the 1990 inventory and therefore were
asked to submit either fully revised inventories or supplement existing information. The facilities
submitted entirely new inventories for the 1993 base year and either the projected year inventory or
necessary information to prepare projected inventories. Additional information was exchanged
through numerous phone calls and written communiqués to clarify details.

The information submitted by each facility was collected in such a manner as to compile 2
comprehensive industrial emission inventory for each plant with all the engineering assumptions stated
and agreed upon. The inventory also incorporated the latest research findings by national research
agencies to improve the accuracy and thoroughness of the inventory. Information obtained from the
facilities was obtained under legal requirements dictating the information to be lawfully accurate,
truthful, and complete. So the inventory was compiled using the most accurate information available,
the latest research, and strong quality assurance techniques.

2.4 Emission Calculations

As a first step, emission factors were identified for many sources that were frequently present at most
or all facilities. These sources included vehicle traffic on paved and unpaved facility roads, fugitive
emissions from the handling of aggregate materials, and certain emission factors and production-
related factors for the wood products industry. Emission calculation spreadsheets were then
developed to aid in the calculation of emissions for each facility.

2.4.1 Emission Factors and Equations

Emissions were calculated for facilities using several information sources. These sources are listed in
Table 1 according to their preferential use.
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Table B-1: Emission Factor Source - Priority List

Source Notes

Source Tests Preferred source for emission factors if conducted as per state
approved protocols.

Source Tests of identical or sumilar Tests on other similar equipment at the facility or at other

sources tacilities that are identical or closely similar to the source for

which the emissions are being calculated. This method is only
valid if the tests were conducted under operational parameters
similar to those under which the source of interest operates.

Calculations based on scientific Methods include mass balance and other methods based on
rinciples and latest research physical and chemical principles.
AP-42 and other EPA approved These documents are standard reference for emission factors I
documents unless better options are available.
Emijssion Factors based on engineering These include factors developed by a specific industry or
Jjudgement and experience with factors developed by personnel with experience in the industry.
|Lprocesses =

Emissions from Vehicle Traffic

Fugitive dust emissions from unpaved road surfaces were calculated using the equation from AP-42,

Section 11.2.1 and for paved roads from the new Section 13.2.4. The new AP-42 equation has been
approved for regulatory use by EPA (see attached letter). All site specific values for silt content and
loading were utilized wherever such information was available. In cases where such information was
not available, AP-42 defaults were used in their place.

Control efficiencies for the application of water or road oil, uniess otherwise specified, were obtained
from Table 2.1.1-3 of Fugitive Dust Control Technolngy (Orlemann et. al., 1983) and in consultation
with Permits and Enforcement, DEQ. During the winter season, unpaved roadways are typically wet
or frozen. It was assumed that such conditions reduced emissions by 100% for days with precipitation
> 0.01 inches. For roads that were treated by dust suppressants other than water, it was assumed that
winter conditions would also control emissions by an additional 50%.

Emissions from Handling of Aggregate Materials
Aggregate handling emissions result from the transfer of sand, gravel, or stone materials at applicable

facilities, typically concrete or asphalt batch plants and rock crushing facilities. Emission rates were
calculated using the equation from AP-42, Section 11.2.3.
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Emissions from Wind Erosion of Aggregate Material Storage Piles

The equation for total particulate emissions from the "Control of Open Fugitive Dust Sources":
Equation 4-9 was used to calculate wind erosion emissions from active storage piles.

PM, emissions were calculated by estimating a PM,, fraction of total particulate emissions. A more
detailed equation in section 11.2.7 is more suited to account for wind erosion of storage piles, but was
not used. This equation requires detailed knowledge of turbulence parameters governing wind shear
forces during different wind regimes that affect wind erosion from similarly shaped objects. Since
wind erosion emissions from storage piles are a very minor emission source and maximum emissions
only occur during high winds, using the complicated and time consuming equation in section 11.2.7 is
not justified.

Wood Products Industry Factors

Many of the point sources in the Sandpoint area are wood products facilities, including a sawmill, a
pole processing piant, and a wood pelletizing facility.

Emissions from cyclones were based on calculation techniques used by PEI Associates, Inc. for the
1990 Boise PM,, emission inventory. The technique assumes that 2% of the sawdust (dry sawdust
only) handled has the potential to become suspended in the atmosphere, and of that suspendable
sawdust, 75% is controlied by the cyclone separator. This results in an emission factor of 40 Ib/ton,
not including the 75% control efficiency of the cyclone. According to PM10 Emission Factor Listing
(EPA, 1989), 40% of the airborne particulate from cyclones is assumed to be PM10.

2.4.2 Operational Data

Accurately quantified operational data is as important for determining emissions as using appropriate
emission factors. Most industries inventoried were able to confidently provide reasonably accurate,
annual production and operational rates for most sources.

The actual scenario was obtained by records of annual throughput and operating scenarios provided by
the facilities. The future scenarios were often projected from existing levels and sometimes used
permit allowable limits. In a facility where there were permitted and unpermitted processes, the
projections were based on permit allowables for permitted processes and the maximum design capacity
of the rate limiting piece of process equipment in the product flow-stream for the unpermitted process.
Short-term averages were computed assuming maximum hourly operational rates and using permit
limits or maximum atlowable hours as applicable and requested.

Process Equipment

Data to calculate the annual and maximum hourly operational rates were fairly well known for the
1993 base year for most of the process equipment because annual throughput of materials were
available for the unpermitted facilities. In the case of permitted processes, the data was obtained from
annual record keeping requirements for the permit. Maximum daily rates were less well known, as
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many facilities indicated that source operation fluctuated significantly throughout a 24-hour period. In
cases where daily throughput logs were available, the support processes were linked to the main
product material flow quantity. In cases where such information was not available, DEQ consulted
with the facilities to assume certain hours of operation based on days when facilities operated.

Vehicle Traffic

Emission factors for fugitive emissions from vehicle traffic on facility roads were based on VMT,
Most sources in the Sandpoint area did not keep mileage records for facility vehicles. For those that
did keep records, there was no distinction between on-site and off-site mileage. Therefore, VMT
were estimated using the total amount of material handled during the period of interest, the amount of
material handled by each vehicle trip, and the total distance traveled on the site during each vehicle
trip.

Maximum hourly and annual average VMT were estimated. Material delivery and product export
rates were highly variable from day-to-day and therefore, determining a maximum VMT/hour was
based essentially on assumptions. Maximum VMT/hour was typically estimated from the annual
VMT and the number of hours of operation for that process for which the transport segment was
needed.

2.4.3 Emission Calculation Spreadsheets

Spreadsheets were developed to aid in emission calculations and to minimize computational errors.
These spreadsheets were developed on LOTUS 1-2-3, and each facility was assigned its own file.
Completed spreadsheets are attached in the latter part of this section. Each spreadsheet includes
general information, emissions from combustion/process equipment, emissions from the handling of
aggregate materiais, and emissions from vehicle traffic on facility roads. All spreadsheets are fairly
self-explanatory and fuily documented regarding methodology, assumptions, and sources of
information.

2.5 Quality Assurance
Several quality assurance measures were conducted at different stages of the inventory, including
source identification, data collection, and emission calculation. The inventories were material

balanced and cross-checked by DEQ engineering staff in the permits and enforcement bureau and
COMIMUNIty programs.

2.5.1 Source Identification

A multi-step source identification approach ensured that all substantial PM10 industrial point sources
were identified. These steps were as follows:

1)  Search of DEQ source files to identify all sources in the inventory area that have been issued
permits or are inspected.
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2) Search of the local telephone directory yellow pages to identify facilities that may have
substantial PM 10 emissions.

3) Consult with DEQ field inspectors to identify any sources missed by items 1 or 2.

4) "Window shield" survey of the inventory area to identify any sources missed by items 1, 2, and
3.

Using this multi-step source identification process, it is highly unlikely that any substantial emission
point sources (over 1 ton/yr of PM10) were not identified.

2.5.2 Quality of Collected Data

The quality of information collected from sources was assured through an internal and external review
process. When process information was obtained from an industry, those data were initially reviewed
for reasonableness. For example, material input values were compared to material output, waste
generated, and emission quantities. When errors or inconsistencies were identified, sources were
usually contacted to resolve the problem. In some instances, assumptions were made for certain
operations based on typical operations of other facilities in the industry.

When there were multiple sources of operational data, such as permitting related data, inspection
reports, miscellaneous correspondence with DEQ, and returned questionnaires, these sources were
compared against each other for consistency. DEQ field personnel and permitting staff were also
consulted to review pertinent information.

Finally, all data used to calculate emissions for a specific facility were resubmitted to the facility for
their review and confirmation of data. Any errors identified by the facility were discussed with the
facility and the emission estimates were altered accordingly.

2.5.3 Quality Assurance of Emission Calculations

Before an emission factor was used, the appropriateness of that factor for the proposed application
was reviewed. Assumptions inherent in the development of the emission factor were compared to
operational parameters of the source. Also, control efficiencies claimed by facilities were compared
to control efficiencies of similar equipment present in similar industries. Discrepancies were
addressed by consulting with the source, DEQ field personnel, and DEQ permitting staff.

Emission calculation errors were minimized by using computerized emission calculation spreadsheets.
Facility specific spreadsheets, constructed from the basic form spreadsheet, were also spot checked for
accuracy.
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SECTION III. RESULTS AND DISCUSSION

This section summarizes the results of the emission inventory, and discusses the implications of the
results.

3.1 Description of Facilities
Only five facilities were identified in the inventory area that had potential PM10 emissions in excess

of 1 ton/year. Table 5 lists these facilities along with a brief description of their operations. As
indicated, all facilities were either wood products facilities or mineral processing type facilities.

Table 3-B: LIsT oF PM10 PoINT SOURCE FACILITIES AND RELATED DESCRIPTIONS

Facility Name Description Primary Emission Source ]

Interstate Concrete & Asphalt Asphalt & Concrete batch plant Asphalt Drum Dryer; Handling &
Storage of Aggregare

Lake Pre-Mix Concrete Concrete Batch Plant Mixer truck loading fugitives

L.D. McFarland Pole Co. Wood pole peeling and treating facility Vehicle fugitives

Lignetics of Idabo Sawdust pelletizing plant Sawdust dryer cyclone

Louisiana-Pacific Corp., Lumber trim/planing mill for finishing Woodwaste boiler, lumber drving kilns

Sandpoint rough lumber from mills

3.2 Emission Calculation Results

PM,, emissions from the inventoried facilities are shown in the table below for 1993 actual and 1997
scenarios. Only the 1997 permittable scenario was modeled for attainment demonstration. The
modeled values are highlighted. Most of the sources have BACT stipulations in 1997.
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Table B-4: PM,, Emissions from Inventoried Facilities
Facility Name Year Source type Lbs/hr Tons/year
Lignetics of Idaho 1993 & 1997 process 6.57 29.32
Fugitives 0.45 1.17
Totai 7.02 30.49
Louisiana-Pacitic Corp. 1993 Process/Handling 11.53 45.24
Vehicle Fugitives 2.68 9.81
Total 14.22 55
1997 Process/Handling 14.17 62.0
Fugitives 1.24 5.5
Total 15.4 67.5
L.D. McFarland Pole Co. 1993 Process/Handling 1.07 0.61
Vehicle Fugitives 1.13 1.25
Total 2.20 1.9
1997 Process/Handling 1.07 2.7
Vehicle Fugitives 1.26 2.5
Total 2.33 52
interstate Concrete & Asphalt 1993 Process/Handling 1.74 1.22
Vehicle Fugitives 2.77 1.84
Total 4.50 3.06
1597 Process/Handling 1.63 2.07
Vehicle Fugitives 1.6 0.6
Total 3.23 2.13
J.ake Pre-Mix Concrete 1993 Process/Handling 0.99 0.16
Vehicle Fugitives '0.06 0.03
Total 1.06 0.19
1997 Process/Handling .184 0.73
Vehicle & Fugitives .068 0.29
I EN— S S

Facility Descriptions:

In this section process descriptions are summarized for each facility. PM,, sources are identified in
each process flow stream.
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3.3.1 Lignetics of Idaho

Lignetics of Idaho is a sawdust pelletizing plant. The previous inventory performed for the original
Sandpoint SIP has been directly used here with changes in the pelletizing process being documented.

The facility imports sawdust from surrounding saw mills. This material is moved by a front- end
toader into a receiving bin for future processing in the plant. The incoming material is dried in a
rotary dryer heated by a combined gas and wood dust burner. The dried material is transferred by a
cyclone to a grinder and into a pellet mill. The air from the dryer is exhausted through an induced
draft to a 40 ft stack. The pellets are cooled and stored in bins or bulk and 70% of the pellets are put
in plastic bags and stacked on pallets in one-ton loads and later shipped by truck.

There was a change in the sawdust pelletizing process in 1993. Dried wood waste is augered out of
the pellet mill feed bin into a surge bin bypassing the pellet mill and pellet cooling screen. From the
surge bin the dried wood waste is augered into a small surge bin near the presto log machine. From
this bin it is augered into a feeding hopper on the presto log machine. The presto log machine
compresses the wood waste into a long continuous log which feeds out onto a cooling roller
conveyor. At the end of this conveyor the log is broken into short presto logs and packaged into
boxes for shipping. This new line does not increase emissions at the facility as the pellet machine,
pellet cooling screen and bagging process would be operating at a reduced rate during the operation of
the presto log line. The new presto log machine is not hooded or directly vented to the atmosphere in
any way. No dust was observed around the machine during the inspections. The new presto log line
is enclosed in a new building attached to the existing facility.

The earlier emission inventory data for Lignetics of Idaho were obtained from 1988 inventory
spreadsheets, inspection reports, and permitting related activity from 1990 through 1992. The permit
modifications involved installation of a new sawdust drier and changes to the handling and control of
emissions from various cyclones, including the addition of a muiti-clone. Prior to these
modifications, the facility had a history of periodic compliance problems associated with emissions
from the cyclone immediately downstream of the sawdust drier. The emissions were both sawdust
and blue smoke from incomplete combustion of wood (sawdust).

Emissions ffrom the sawdust drier for 1990 were based on source tests results from sawdust driers
associated with the wood panel-board industry (NCASI, 1986). Source test results from 1985 were
available for-Lignetics, but DEQ permitting personnel indicated that these results significantly
underestimated typical emissions for 1990 conditions at the facility.

Emissions for the cyclones handling material from the grinder were based on the emission factor for
sawmill cyclones used in this inventory (40 lb/ton, and 40% PM10). However, a control efficiency
of 85%, rather than 75%, was used because the cyclones are of a high efficiency design. Emissions
for 1994 and 1997 were based on allowable emissions expressed in the revised PTC. These limits
were based on source testing conducted after the plant modification.

The permit allowable for Lignetics was used for the projected years emission inventory and modeling
scenario because no significant changes were noted since the last permit date.
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3.3.2 Louisiana-Pacific Corporation

This facility's operations were covered under an operating permit issued February 27, 1989. This
permit was altered by two settlement agreements-one signed in 1989, and the other in 1991. This
permit is currently effective.

Louisiana Pacific Corporation's Sandpoint, Idaho facility is a planing mill that produces kiln-dried
dimensional lumber. Described below is the process flow through the facility.

Rough-cut green lumber is delivered by haul trucks to the Sandpoint facility by off-site sources. The
green lumber is unloaded and stored temporarily before being placed in drying kilns to reduce the
moisture content. Dried lumber is then planed for a smooth surface finish and cut to the desired
dimensions by the trim saw. The finished lumber is restacked and banded for shipping. For the
major portion of the lumber produced, one side of the banded stack is spray painted. This process is
called end coating. The lumber is transported to haul trucks or rail cars for shipment off-site. Waste
streams include planer shavings from the planer, and sawdust and hogged trim ends from the trim
saw. These materials are of Kiln-dried lumber and are routed through various cyclones to the truck
bin, where the material is batch dropped into haul trucks for off-site transport.

Haul trucks carrying woodwaste derived from off-site sources deliver hogged fuel with approximately
50% moisture content to a dump pit. The fuel is transferred from the dump pit by a conveyor to a
three-sided fuel storage building. The woodwaste is transferred by covered conveyor from the '
temporary storage building to the woodwaste boiler fuel metering bin, where it is weighed and
delivered to the boiler for combustion. Emissions from the hogged fuel handling were considered
negligible. Front-end loaders clear these areas of woodwaste when necessary.

Sources that emit PM,, at this facility can be divided into three main categories: combustion sources,
cyclones and baghouse, and fugitive emission sources.

Combustion Sources

Combustion sources include a Kipper and Sons woodwaste boiler and two naturai gas-fired boilers.
The Kipper and Sons woodwaste boiler is designed to produce 60,000 pounds of steam per hour (lb
steam/hr) from combusting woodwaste with a moisture content of approximately 50%.

The woodwaste consists of hogged fuel of shavings and bark, and is derived from other Louisiana
Pacific facilities. This boiler operates nearly continuously to supply the kilns with process steam to
drive off the excess moisture in the green lumber.

Particulate matter (PM) and PM,, emissions are controlled by a multiclone connected in series with an
electrified filter bed (EFB). The multiclone removes the larger particles from the exhaust stream
before the exhaust is filtered by the EFB. The EFB is fitted with a media baghouse to control
particulate emissions from the cleaning of the filter media (gravel in this case) before it is recycled
through the EFB. A continuous opacity monitoring system (COMS) is an applicable operating
requirement on the woodwaste boiler stack pursuant to New Source Performance Standard (NSPS)
Subpart Db, because the permitted heat input rating of the boiler is greater than 100 MMBtu/hr.
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Two Cleaver Brooks natural gas-fired boilers operate as backup boilers, and operate when the
woodwaste boiler and/or its pollution control equipment are shut down for maintenance. The boilers
each have a rated capacity of 14,000 Ib steam/hr. Emissions from the natural gas boilers vent from
individual stacks and are uncontrolled. Point source emissions from these combustion process include
criteria pollutant emissions consisting of PM, PM,o, NO,, SO,, CO, and VOCs. The natural gas
boilers are very minor point sources of PM,,.

Cyclones and Truck Bin Baghouse

The cyclones and related pneumatic equipment are used as a means of process control. The
woodwaste gathered from operation of this facility is of a very low moisture content, and historically
has presented an economic incentive for use at other L-P facilities. This woodwaste is collected and
transferred pneumatically to the woodwaste loadout bin where it is transferred to haul trucks.

The facility's pneumatic system consists of three cyclones and related blowers connected in series.
Larger particles and shavings from an upstream cyclone remain in the conveyance system, and collect
with the input from subsequent downstream cyclones. Particulate matter smaller than each cyclone's
designed collection size are emitted from the vent at the cyclone's top to ambient air.

Current Pnenmatic Conveyance System

This is an area where the original 1989 permit and old SIP emission inventory are drastically different
from what is currently in place. Dried lumber is removed from the kiins and pianed to desired
dimensions. Planer shavings are collected and transported pneumatically to the Planer Cyclone where

the planer shavings drop out into the Truck Bin. The Planer Cyclone is a point source of particulate
matter (PM) and PM,, emissions.

From the planer, the lumber is conveyed to the end trimmer area where the lumber is sawed to
desired length. Sawdust and trim ends are waste products. Trim ends too small to be utilized at other
off-site facilities are hogged and, like the sawdust, are routed to the End Trim Cyclone. A Transfer
Cyclone conveys this material to the Planer Cyclone where it joins the planer shaving waste stream
for eventual deposition in the Truck Bin. The End Trim and Transfer cyclones are point sources of
PM and PM,, emissions. The planer cyclone's exhaust vent emissions are routed directly to the Truck
Bin Baghouse, which is a source of PM,, emissions.

The woodwaste captured by the Truck Bin Baghouse is shook out and transferred to the Truck Bin via
the closed-loop (does not exhaust to the atmosphere) Truck Bin Cyclone. A cut shop hog unit that is
only used intermittently is routed to a the Cut Shop Hog Cyclone. This closed-loop cyclone's
ductwork connects to a target box above the Truck Bin. A vent is located on this target box which is
assumed to provide pressure relief for the Cut Shop Hog Cyclone dropout, Planer Cyclone dropout,
and the Truck Bin Cyclone dropout.

Fugitive Emission S

Fugitive PM,, emission sources at this facility are created by vehicle traffic on paved and unpaved
roads and areas, woodwaste loadout from the truck bin, venting of the truck bin, handling of ash from
the woodwaste boiler, and end coating (sealing paint) of finished product bundles prior to short term
storage.
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¥ehicle Traffic

Fugitive PM,, emissions result from haul truck traffic on unpaved roads, material transfer, and front-
end loader traffic in unpaved areas.

Other sources of fugitive PM,, emissions result from haul trucks transporting green lumber on-site on
paved roads, other facility vehicle traffic on paved roads, and ash handling, material handling of
hogged fuel for the boiler

Dry Kilns

The five (5) drying kilns process green lumber from off-site sources. and are a significant source of
VOC and condensible PM,, emissions. The dry kilns are considered to be the process throughput
limiting operation (referred to as the process "bottleneck”). The kilns are capable of producing

approximately 200 million board feet of finished lumber according to L-P personnel. This source was
not in any previous inventory or permit.

Truck Rin I .cadout

Planer shavings, hogged trim ends, and shavings are loaded into haul trucks. The waste is from kiln-
dried material and is therefore more likely to be a source of fugitive emissions. To abate PM;,
emissions, L-P currently has a two-sided enclosure in place.

L.D. McFarland Pole Company

L.D. McFarland Pole Company treats wooden poles with a heated preservative for protection against
rot and insect damage, and then sells the poles for power and telephone lines. A brief description of
the process is presented below:

Haul trucks deliver raw logs to the facility, which are then stored or debarked and trimmed to the
desired uniform surface requirements. The wood-waste/bark is size sorted through a cyclone on a
wigwam wood-waste burner. The waste is eventually transported off-site.

The poles are sorted, stored, and seasoned to the desired moisture content and then transported to be
worked on, to various configurations. After this process, the poles are ready to be treated with the
preservative. The preservative of choice in this process is comprised of an oil/pesticide solution of
95 % Base Qil (P-9) and 5% penta-chlorophenol (PCP), heated to about 180 °F to enhance
impregnation of preservative into the poles. The oil is heated by a natural gas-fired boiler through a
closed-loop heat exchanger, boiler emissions being vented directly into the atmosphere. On
completion of the treatment process, the logs are placed on a drip pad for temporary storage to be
transported off-site.

The primary source of particulate matter emissions in this site are the peeler, the natural gas boiler,
and the cyclone which transports wood waste from the peeler to the wigwam used for storage of
peeler wood-waste. There are 43 to 45 pole storage piles located on the property depending on the
time of the year. Emissions from these piles are thought to be negligible. Discussion with EPA and
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other regulatory agencies regarding how to treat this souce concluded that it was insignificant; the
activity data around these piles was the more significant source of PM,, emissions. So the other
major sources of emissions from this facility are vehicle and transport related.

A minor source of PM,, condensible emissions is thought to be from the preservative dip tanks, and
from the after-treatment drip pads. However, attempts to quantify such emissions have been
unsuccessful until this point in time. The emissions from this facility, based on the currently
permittable and modeled scenario, is presented below. The calcuiations for this inventory have been
based entirely on facility submitted information and on their requested increase in throughputs.

3.3.5 Interstate Concrete and Asphalt

This facility operates both an asphalt batch plant and a concrete batch plant. Interstate also sells
aggregate that is stored at the site.

a) The Asphalt Plant drum dryer was issued a PTC in 1990, limiting the hourly and annual
throughput rates. The operation is a batch type plant. The asphalt plant consists of a Barber Greene
Model 1864 asphalt plant, a 100 ton load-out silo and several asphalt storage tanks, a set of cold feed
bins with associated conveyors and debris screen, a front end loader and a flex-kleen bag-house. The
brief summary of the process is as follows.

Crushed rock and blended sand are dumped on site, using trucks, to form the storage piles. A front-
end loader transfers the material, as needed, to cold feed bins, which proportions the aggregate onto a
conveyor. This conveyor passes the aggregate through a screen and eventually into the rotating drum
dryer. In the natural gas fired drum dryer the aggregate is heated to 300 °F, transported by a bucket
conveyor to a size segregating screen, and stored shortly before being reproportioned in a weigh
hopper prior to transfer into a pug-mill mixer. In the pug-mill mixer the aggregate gets thoroughly
mixed with the asphalt oil for 60 (sixty) seconds before being dropped into trucks for direct delivery
or onto a drag slat conveyor, which transport the mixture into storage silos. These silos can hold the
heated asphalt for 24 hours before truck delivery. The delivery trucks are weighed and ticketed
before leaving the site.

Asphalt oil is delivered to the site in bulk tankers, where it is pumped into one of the storage tanks.
There is also a weigh tank in the facility, in which the stored oil is weighed before it flows into the
pug-mill mixer to be blended with the aggregate.

Dust and gases from the weigh hopper, hot aggregate bins, screen, bucket line, and the dryer are
ducted to a Flex-Kleen bag-house. A dust return system conveys the collected dust back to the bottom
of the bucket conveyor. The gases exit the plant through the common bag-house stack. Since the
emissions from the aggregate dryer for the asphalt plant are vented to a bag-house, this is only a
minor source. Therefore, most of the emissions from the facility result from the handling of
aggregate materials.

The Concrete Plant Batch Plant does not currently have an air quality permit. The concrete
operations are fairly straightforward. The plant is a 1964 Spomac Batcher with cement and aggregate
weigh hoppers and a load-out belt, two bare cement silos, one cement silo with a weigh hopper,
overhead aggregate storage bins with charging hopper and conveyor, a front end loader, and various
mixer trucks.
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Washed rock and sand are brought onto the property in trucks and dumped on-site to form storage
piles. These are subsequently transferred as needed to the charging hopper, by a front-end loader,
from where it flows to the overhead storage bins via a 200 ton per hour conveyor. The concrete is
batched by proportioning the aggregate into the weigh hopper and transferring it directly into a mixer
truck through a conveyor. The cement flow stream starts from a bulk tank truck which transports
cement into the property, from where it is pneumatically transferred to three overhead storage silos.
Cement is batched in two locations: the first one discharges directly to the aggregate conveyor and the
second discharges into the mixer truck. Water is metered at the common cement/aggregate eniry
point as a simultaneously timed operation. Aggregate and two-thirds of the volume of water are
introduced into the mixture prior to introduction of cement. The last third of water is introduced after
all the other ingredients are mixed together. After all the raw materials enter the truck, the mixers
blends the mixture for three minutes before the truck leaves the property for delivery.

All the submitted emission inventory data was certified as true, accurate, and complete, and supported
by facility records and production logs. The hours of operation, during the days when the facility
operated, randomly varied from 2 to 17 hours daily. So the hourly averages are computed using a
very conservative estimate of 24 hours.

3.3.6 Lake Pre-Mix Concrete

Lake Pre-Mix Concrete is a concrete batch plant. Sand and aggregate delivered on site are transferred
to conveyors by a front end loader, where they are transported to elevated storage bins. Cement is
preumatically transferred to storage silos. All the ingredients are proportioned in the weigh hopper
gravity fed into the mixer truck with water where it is mixed prior to delivery.

The facility is not inspected by DEQ and has not been issued an air quality permit. All emission
estimates were based on responses to a 1994 inventory questionnaire and subsequent consultation with
the facility owner. Future production was based on Potential to Emit for the aggregate weigh hopper.
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APPENDIX B

B-2: POINT SOURCE EMISSIONS INVENTORY SPREAD SHEETS
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FM,, Emission inventocy for inteistate Concrele & Asphalt, Sandpoint Idaho.

Company heante Concrvle § Asplult
Muitny Al¥ s P O Boa111d
Catyfomtadip: Sandpond. LEh a4

The information in $ils lweniory lee bean supplied a8 corbtied, im, lroe, A Aspimll_ by Paul Frant end Bruce Cyi of viwl nciiity.

rom
Any changes 1o the winmulion of the miotwetion dillwfunl frush orugrml subiisnon fryve been discyssed and documented

This inventory requires a PTC modification and is based on BACT. This constitutes the 1807 projected inventory.
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PM,, Emission Inventory for L.D. McFarland Company, Sandpoint, I1D.

Company LD McFariand Pols Company.
Maling Address: P O. Box 1356
Clty/Siatle/Dp: Sandpoint. idsho 83864

Tha dnd goninihs i y has been g ted lrom truthiul, te, and ph mted informaton submitied by Les Lonning of L.D. McFarland.
by Les Lonning, L.D, McFarand, Tacoma, WA.

Contacts: Les Lonring/Thor Bendiksan
Phohe: (206)/572-2002
Fax, {206)/627~0764

Neture of Business: Pole trestmant ladlity.
Custent Peamh Sistus;  The Wigwam Burner has a pammit s1puising cessations of opuerations fiom this sourcs.

UTM Coordnates of Fadity (KM} 5324; 6347.90

Briei Process Decsdpion:

The facilty recalves p d and ung d poles fof M with preservetves to Incresse the

durstilty of the poles, for vadous end uses  Firlshed poles are stockplied for subsequant A, and the ur d poles are
posied and frished. The poles are dipped in presarvatve schuionin vals, where the sokuion is hasted 1o & lemperaie ol 180 °F,
by n netursl gas boller  PM10 amisdons ors genarated mainly by tha pale pasler, the natural gas boller, and the various
uanaporiaton actuities that occur in moving the poles tram process to procass.

A wigwam bumer which Is on e, |s currently stun down by an operaing peamil, and ls balng used for storage of pasing wasw.
The waste Is iransportad prusmatcaly by a cyclons 1o the wigwam and 1ams enissons ste alo sstmated fram the cyclons,
Finishad poles are subssquently Ltansportad off—dte by Irucks.

Emlsslon invantory Projecion

Maximum Ca ot alions
The vats sre the rats Imiing plece of process equpment at the plant, A typlcal average welght of 0 8532 long/pale
Is wilizedinhis fon. This g weight ls ined by ing sl the poles lo be Barkle Poles, whichia a waorsl care scenade.
This throughput nas basn ped by L D. McFariand as an scceptable uppas Emit for thalr producton lvels o fulure years,
Annust Annusi
Maximum Anrusl Throughput Throughput
Throughput Units Hotws per year theough vals Lnits iwough vals Uity
7.00 polesfhow 4092.00 34044.00 polasiyr 22042.09 tonajyr

AN calculsions will ba based on this requesied oparational §mi, pending changes based on sttainment demonsiiation.

Capsdty Dedvaton:

The maximum capadiy is dedved bated onan pltion of maxk ot 18 Idny, § daysiwenk and 52 weeks/ year,
which Is 4992 hours/year, of opanations processing 10033924 ™ Jfyeas of poles per year.

Ratehour = 10033924992 = 201 R~ 3/hr, @20.79 K ~3ipole = B.75 of 7 poles/hour.

oAdats\ohsisndplsl i



Gonttolled Potenial to Emit [Assumes enfaiceable permit requrements on poliytion comrol squpment and pracices),

Process:
Foweo Desciption Max Hourly Muxmum Avetageweight . PM, Conlrol _ Emission Uncontioied  Uncontrofed
Throughput Unlis Annusl Throughput Unhs perpesledpole  Fraclon Effdency Factor Units Ei Emiss
bifyest {tons) {54190 (1002 (B} {leniyd
Pole Pecisr (1} 1437  tons perhour 2204280 tona peryesr 4992 00 0.65 055 0.00 0024 bafion 0.190 0.151
Wigwam Burner Cyclons {2} 132  tonsper hour 6805.00 tons peryear 4992.00 0.65 [ X1 000 2.000 b/ 0.800 1.907
Natwel Gas Boller {3} 0.01 _By/10~ 8 BT 5032 108 sciiyear 7488.00 0.85 1.00 0.00 1200 bito“Seu Bt 0.081 0.202

{1} Unite for the emisalon facior are 0.024 btan, AP—42: 10.3-1, Log Debarking,

{Z) Assuming pasing wasteio be 30% by welght of poles an an average;
Quaniity of waste = 22018 * 30/100 = 5605 4 tansiyes,
AP=42: 10.4 1 TSP emniadlons of 2 bfiw Is used as & direct smisslon raw from this sowcs,
The hours par yeat iro 1his operation s based an the worst case ption that the cych parains for the endre tme that
the pesieris opefatng. Onihis basls we obtain the lollowing manbaers:
6603 tonafyesr § 4902 howrsfyear = 1,32 fenshour,

{3) Using s maximum of 6.72 * 10~ 8 BTU/hr and using an aversge heaing value of 1000 BTU/sct for the husl waed the houtly ke usage Is:
8.72* 108 BTV * 11000 9c4BTU = 8720 scifhr = 0.00872750 6 cu. fifiw
Units for hourly and annusl throughpts arein standerd cubic feel/lw and standard cubic leetiyear,
Unlts lot emisdon factoris 120 B0 ™6 cu i, AP=42: Table 1.4-1.

An paf lacilty dlagram end asdat photos (scale 1 7200, oblsined om ITD) thare aro asnywhare from 42 - 43 pliea on the property, covering an appraxdmats ares of 5.74 scres.

Conversallons with EPA Reglon X, W, gton DOE, and slons fom g pliss &3 such are amater and
Insignikcant compared 1o acivty around slomga plln andt ulltod iz al Beltly ded by EPA and othef sxpeilenced agenciss
1hal a quanitiication ol acivity data sround pites I3 an adeq ization of the smlssions g d due to a: af pltes
In tha proparty.
Summary of Projacied PM,, Emissians irom LD McFarland Co,
Source Bih Jonsiysat Alpmefpec |
Pracess Emissions
Pole Pester 019 0.15 0.02]
Wigwam Butnet Cyclone 0.80 200 o.1¢
|Matwst Gias Boter 0.08 0.30] Y |
Vehicle Fuglives
Peitbones = log iranslarg/handing t14 229 O.HI
Petlbenes = Wigwan to Slorage pile 0.0t 0.02 .00
Petibones ~ Etarage pile 1o Frucks 004 0.08 o.M
Log lrucks [10 and from sdis) 007 0.13 0.01
 Tots! PM10 Emissions 233 487

¢ 1de\oanisndpisiptdmea_sum. sht




LD McFartand Vahicls Fugitives

Unpaved Aoads— Vehicle Fugitves

Source Dercdption Miles Travel k ] ) w w P E Conttol Control [T led  Ur wed C fad ¢ i
Equpment  Efidency Emlsd Emisd Emissh Emisslo
Per Hour Par Year % mph lon hivMT %*/100 (biv] floniyd jBhg ftonfy)
Conciete Batching (EQUATION #2) -
Petibones — log ramisryhanding 057 235208 0.33 500 500 22300 400 12000 0 412 Water & Oling 1.1 035 048 012 017
follbones = Wigwam to Storage plie 007 27822 0.38 500 $00 2300 400 120 00 0.412 Water & Oiing [ 113 004 0.06 a0 0.02
Pelibonas = Storage pile 10 Trucks o0 120.52 0.38 500 500 2300 4.00 12000 0 412 Water & Oling 085 oo 002 o on
Log bucks {lo and kom st} oo4 181.78 9.38 5.00 5.00 1350 18.00 12000 0 602 watar & Oilng 0.65 0.04 005 0.01 0.02
[ A} 0.22
EQUATION #1:
AP42, 11.2.t-1 UNPAVED ROADS
whers:E, Emission Factor = k5.9°(s/12)*(3730)*(W/3)**{w/4)** *{365-p)/365)
E = Emission Factor {b/VMT)
& = Pancla Slze Mulipier (dmenstontess)
s = 5i Contam of Aoed Surtace Masdat (%)
§ = Moan Vehicls Epaed (mph)
W« Mean Yehicls Welght {1on)
w 3 Mean Number of Whewls
p = Numbet of Days with st least 0.01 1. Pradpitston pe Year
Paved Roads—Vehicls Fugitves
Source Desciption Mils Traveled k (18 3 w E Controt CTomil | Unconirotled Uncontrofied  Controlted Controlled
Tachnique  Efidency Emissl Emiasl Emlasl Ermtasi
Per Hout Pac Yout am~2 mph fon bMT %100 (b {londyr) {bhi) ftondyd)
Conaute Batching (EQUATION #2)
Parib -tg i Ing 0.85 3527 68 o018 1200 500 23.00 2000 Gwespers 040 170 353 1.02 212
Petibones ~ Storage plie la Trucks 003 12052 0018 1200 500 2.0 2000 Bwespars 0.40 008 012 003 0.07;
tog trucks {10 and Wom the) 010 424,32 0.018 12.00 8.00 1350 0.090 Swaspers 0.40 0.08 0.18 008 [-AL)
.1 2.30

EQUATION #2
The amission iactoris sstmated using new AP—42 equaton: E(b/VMT} = k(s Wi

Where k = pericle tize mutiplier
#L = sit loading Ingm™® = 12 gfm ~ 2 as per facilly Informaton.
W = Mean vehicle weghtIn tona
Assigned conlrol siicancy o) 80% for 120 days of 2 0 01" of praciph and daily

Mie Travelied Calculations:

Annust  The VIMT annustinfommation submitied by the facilty s inearly Increased 10 the hture yees producton figwe and
proporl psved and paved road segments 43 spedied by the taciiy. The paved lo unpaved travel rato
ranges lrom 80% to 70% on the average

A4 bat

Howly; Tha number of howrs of facilly cperations are assumed basad on 18 haafday, 5 day/weel, B2 wasks/year as 4160 haurs/yesr,

oidatslohsisndptiipidme_sum.zht



1993 Actual Emission Inventory

The 1993 sctustinvantory Is prepared based an the operatonal data for 1993 as provded by the fadity, This information is taken
ta be sccurats, {ruthiut, and complete a3 cenviied by Les Lonning of this company.

Process:
Source Descilption Msx Hotnly Maximum Averags welght PM,, Contrat Emisslon [T] d u d [+ i [+ d
Throughput Units Annuat Throughput Unity parpecledpole  Fraclon Effciency Facior Unity Emission Emission Emlasion Emission
howshes ___ftons) [%/100) (%100}
Pole Pesler (1) 1437 tons par how 08239.00 torw paryear 023,00 085 05% [1]] 0024  baton 0.100
Wigwam Buner Cyclone (2) 132 tonsperhowr 2302.00 tans peryear 92300 04s 0.40 o.00 2000 by 0800 0.389
41102 £ 403000 083 00 200 . 1200B/10°Gcun __ oos 9397

IH"“’!G“MHEI 001 hyfjo~

(1) Units tof the emission factor are 0.024 b/ton, AP-42; 10.3-1, Log Debaking.

(2} Astuning pesing wasis o be 30% by weight of poles on an average;
Cuaniity of warls = 22018 * 30/100 = 6605 4 tonsfyes.
AP—42: 10.4.1 TSP amissions of 2 b/hris used as & dlioct smission rat from this source,
The hours par year ko this operationis basad on the worst case asaumplion that the cycione oparales for ihe entre tme that
the peslet Is opetaing. Onihis basls we obisn the folowing numbers;
6805 tona/yewr / 4092 hoursfyesr = 1.32 lons/how,

{3) Using amadimum of8.72* 10~ 8 BTUMr and tisdng an sverage heating valus of 1000 BTU/act for tha fuel used the houly fuel usaga ls:
672% 10" 0 BTUMN * 1/1000 scyBTU = B720 acifhr = 0.00872410~ 8 oy, At
Unils for haurly and annusl theoughputs are in stendard cublc fest/hv and standard cublc feetfyear.
Units tot smisslon Inciorls 12.0 B/10~ 8 cu. N, AP—~42; Table 1.4-1,
fn 1093 the baller opesated for 4630 hours with 40% of 1his §me atidle. Bo a comideraton of 4630 hours of lull- blown operations
would consfiute & canservalve esimate.

As por fadilty dagram and asdal photos (scale 1:7300, obtained from [T0) thare are snywhete from 42— 45 plies on the Property, covering an approdmate area of 5.74 acres.

Conversalons with EPA Reglon X, Washinglen DOE, and Indusiry revesl that eminsions from slorge piles s such are smater and

Insigrificam compared to ackwity around storsge piles and related ermissions. 8o l s K ded by EPA and other experenced agencles
that & quanithcation ol acivity data asound piles is an adequate characteization of the smisslens g d dus to exisi. of pites
In the propuy.
Summary of 1993 Aclual PM,, Emissions from LD McFarand Go.
Source bty Jons/ysa franylsec
[Process Emiasions
Pola Pasler 019 0.05 0.02
Wigwam Butner Cyclone 0 80| 2.37 119
Haturl Ges Baller 008 0.191 0.01
Vahicle Fuglives
Fallbores - log transtershanding 1.02 1.13 0.13
Pellbones ~ Wigwam to Storage pite 001 2 00 300
Fetibones — Storage plis to Trucks on 002 00 .
Log trucks fto and from die) 0.09 0.10 ml
Total PM19 Ermlysions 220 1

€ Wamounindplsipidme_sum sht
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EQUATION #2

The emission laclorls sstmated using new AP ~42 aquaton: E{R/VMT) = k*{sL/3*~(W/3)"

Wihare k = paricie size multipler

sl = gt kadngingm™ = 12 g/m* 2 as pat fadbty Inlormaton.

W = Meoan vehicks walghl in tons

Assignad conirol elficiancy of 60% for 120 days of = 0.017 ol predipliaton and dally wateing of roads.

Miles Travelied Calculations:

Annulr ﬂn VMT annual infommailon submitied by the faciity s uliized diractly to obian ihe VMT and Is

ungu from 60% lo 70% on the averags.
Howdy: The numbar of hours of facility oparalions are assuned based on & conservalve assumption of the vehicts activity
taling place sllxast I51 the tme that the process operses, whichis 209 days @8 hre/day Is 2312 hwsfyr.

¢ \dawolusiandptsipikdmae_surn. shl

d and peved rosd tagments ss spadied by the fadHy. The paved to urpavad travelralo

LD McFariand Vehicle Fugitives
Unpaveq Roads - Vehicle Fugltves —
|Sowee Deserption Miles Travet [ . 8 w w P E Conirol Control Uncontiolied U fled Controlled Controlied
Equipment  Efficlency Emisd Emissd Emisg Emissd
Perllour Par Your % fph ton_ bvu1 %1100 b flonyd _[bha ftondyn
metﬂo Baiching {EQUATION #2)

-log 058 1304.00 038 500 500 2300 400 12000 0 412 Water 8 Oling 063 035 027 012 009
Pmbnm - Wigwamn to Storage pnlo 002 55.00 038 500 500 2300 400 12000 0 412 Water & Oling 0.6% 00 o.M 001 000f
Pellbones = Gtorege pile 10 Trucks oot 24.00 0.30 500 S00 2300 400 120,00 0.412 walter & Oilng 06s o 0.00 000 0.00
Log trucka {to and rom dis) 006 133.00 0,38 5.00 500 1350 18.00 12000 0 802 Waler & Oillng 083 0.05 0.04 002 0.01

—— E— —— 9.15 [ X1
EQUATION #1
AP42, 11.2.1-1 UNPAVED ROADS
where E, Emission Factor = K*5.9%(¢/12)%(5/30)*(W /2" T{w/4)*’ *{265-p)}I65)

E = Emission Factor (B VMT)

& = Panicle Size Muliper {dimenslonless)

$ a Sih Content of Roed Surface Matedal {%)

8 = Mean Vohicle Spaed (mph)

W = Mean Vehicle Weight (ten)

w = Mean Number of Wheels

p = Number of Days with al keast 0.01 In. Pradpliaton per Year
Paved Roady—Vehcle Fupijyes — —
Sowrce Desciipiion Miles Travelied [] L 8 w E Conirol Control LK [ d G d

Techniq EMdancy  Emiss Pamiria Ernias
Par Hour Pef Year ~2 mph L[] biVMT %/ (bftw} (!!M!! 1o}

commo Batcting (EQUAIION #2) sz e 0 — =

-tog 078 173300 o018 t2.00 500 2300 2000 SBwaspane 040 1.50 .73 090
Ptlibonn « Bterage plie (o Trucks 001 2400 008 1200 500 2300 2000 Bweepen 040 002 o002 om

o 0413 309.00 — 215 12.00 5,00 1350 0099 Bwsepsy 2490 2142 014 o7
0.08
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INTRODUCTION

A.

BACKGROUND

Sandpoint, Idaho has been designated as a non-attainment area for PM,, by the EPA, based
on violations of the 24-hour standard. Idaho is therefore required by Section 110 of the
Federal Clean Air Act to submit a State Implementation Plan (SIP) for Sandpoint. This SIP
must show strategies for attainment and maintenance of PM,, standards. Development of
comprehensive emission inventories is an integral part of the SIP.

APPROACH

This report, prepared by the Idaho Division of Environmental Quality (DEQ), serves to
summarize the procedures and results of a PM,, area and mobile source emission inventory
for the Sandpoint nonattainment area. The 1993 Sandpoint Area SIP included an emission
inventory for 1990, 1994, and 1997. A series of events has lead to several revisions of the
1993 Sandpoint Area SIP which has included modifications of the emission inventory. For
the 1995 SIP, the 1990 emission inventory was not included because it was not applicable to
the modeling analysis DEQ had to compiete. The 1994 and 1997 emission inventories were
updated to include corrected emission calculations and control efficiencies, however no
changes were made to the activity data base for these time periods.

The Sandpoint area and mobile source PM,, emission inventory is of crucial importance
since these sources constitute the highest contribution to Sandpoint's particulate problems.
The procedures for completing the emission inventory included identifying the emission
sources, collecting data, and calculating emissions from these sources.

The geographic area included in the inventory encompassed the cities of Sandpoint,
Ponderay and Kootenai. The inventoried area was further divided into grid cells to
apportion PM,, emissions for modeling purposes.

AREA AND MOBILE SOURCES

Table 1 shows the complete inventory of area and mobile sources applicable to the
Sandpoint non-attainment area. These sources were identified by consulting the following
documents: 1) Procedures for Emission Inventory Preparation Volume III: Area Sources,
EPA-450/4-81-026¢, September 1981, and 2) Procedures for Emission Inventory
Preparation Volume IV: Mobile Sources, EPA-450/4-81-026d, December 1988.

Area sources were divided into the following categories: 1) residential, commercial and
industrial fuel combustion, 2) fugitive dusts from construction activities, 3) fugitive road
dust, 4) miscellaneous burning, and 5) agricultural tilling.

Mobile sources were segregated into the following categories: 1) vehicle traffic (tail pipe
emissions), 2) transportation tire and brake wear, 3) aircraft emissions, and 4) railroad
locomotives,
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Table C-1: AREA AND MOBILE SOURCE CATEGORIES APPLICABLE TO THE SANDPOINT AREA

Area Sources

Residential, commercial, and industrial fuel combustion
»  home heating oil combustion (distillate #1 and #2)
»  natural gas combustion

»  wood stove/fireplace

Fugitive dust from construction activities
»  building construction
»  road construction

Fugitive road dust

»  vehicle traffic on paved roads

»  vehicle traffic on unpaved roads

»  vehicle traffic on roads applied with anti-skid material

Miscellaneous burning

» forest wild fires

»  structural fires

»  managed burning (slash/leaves/prescribed burning)

Agricultural tilling
¢ Mobile Sources

Vehicle traffic (tailpipe emissions)
light duty gasoline

light duty trucks 1

light duty trucks 2

heavy duty gasoline

heavy duty diesel

v

Yy v ¥ ¥

Transportation tire and brake wear
Aircraft emissions

»  civil

»  military

Railroad Locomotives
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II. IDENTIFIED SOURCES

The sources identified in Sandpoint represent non-point sources that are emitted within the
boundary of the inventory area. These sources are area sources, such as residential heating, and
mobile sources generated by vehicular traffic and other transportation modes.

A. STATIONARY AREA SOURCES

1.

Residential, Commercial, & Industrial Fuel Combustion

Residential fuel combustion involve usage of oil, natural gas and wood. Heating oil
generally used in Sandpoint is of two types, distillate #1 or #2.

Fugitive Dust from Construction Activities

These emissions result from the disturbance of earth due to road construction and
residential, commercial, and industriai building construction activities.

Fugitive Road Dust

Fugitive road dust is generated due to vehicular traffic on paved and unpaved roads,
Applications of wintertime anti-skid material increases the quantity of dust on paved
roads, and therefore, enhances emissions generated by vehicular traffic on the roadway.

Misceilaneous Burning

Miscellaneous burning emissions consist of forest wild fires, structural fires and
managed burning. The miscellaneous burning emissions vary by season, with the
exception of structural fires.

B. MOBILE SOURCES

10

Vehicle Tailpipe Emissions

Tailpipe emissions result from the combustion of gasoline/diesel fuel used by
automobiles and trucks. In this analysis, cars, light duty trucks and heavy duty trucks
are considered.

Transportation Tire and Brake Wear Emissions

The particles emitted from vehicle tires and brakes are known to be related to the
traffic type and use. These sources are considered in our analysis.

Append-C4
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3.

Aircraft Emissions

The emissions from aircraft are based on the landing, idle and take off cycles (LTOs)
performed by the different aircraft at the Sandpoint airport.

Railroad Locomotive Emissions

The emissions from railroad locomotives are a function of fuel usage and the emission
factor.

. PRIMARY DATA COLLECTION

A. HOUSEHOLD DATA

1.

Approach

For some area sources, the quantity of PM,, emissions released in the airshed is
dependent upon the number of households (occupied dwelling units) within the area of
concern. Such sources include residential wood stoves, fireplaces, gas furnaces, and
oil furnaces.

The number of housing units was obtained from data collected by Intermountain
Demographics. According to Intermountain Demographics, household data are based
primarily on 1990 U. S. Census block data. Additional methods included field
verification, subdivision development patterns, and discussions with local planners.
Households were calculated by multiplying the number of housing units in a block or
grid cell by the 1990 census block group occupancy rate. Subsequently, an occupancy
factor for each grid cell was applied.

The total number of occupied houses in 1990 was counted as 2,816. Growth factors
for the area were used to adjust the number of occupied households for future years.
This data would be crucial for determining emissions from area sources including
residential wood stoves, fireplaces, gas furnaces, oil furnaces, and coal furnaces.

Quality Assurance

The household data were rated excellent or reasonable by Intermountain Demographics.
Most of the data was field checked. Other quality control measures taken included
double checking all manual calculations, and reviewing and cross checking the
computer files.
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B. VEHICLE MILES TRAVELED DATA
1. Approach

Vehicle miles traveled (VMT) is required to compute the emissions due to vehicular
traffic on roads, vehicle tailpipe, and brake and tire wear. The VMT is usually
obtained for paved and unpaved roads. Paved roads were categorized as local,
coliector, artery and highway.

VMT with respect to roadway categories was obtained from Intermountain
Demographics. According to Intermountain Demographics, VMT was available from
three sources. The Idaho Transportation Department (ITD) has VMT for the state
highways and secondary roads in the Sandpoint non-attainment area. Additional
information was provided by the Sandpoint Independent Highway District, the Bonner
County Road Department, and field verification.

For other areas not covered by the available data, VMT was estimated by
Intermountain Demographics. The estimation for a zone was based on the number of
households in that zone, trip rate (number of trips per day), and the average trip or
segment length. The number of households was counted from the United States Census
block data. The mileage was calculated from USGS maps, ITD maps, and maps
generated by the Sandpoint Independent Highway District.

The available data and the estimation of VMT were collected into grids with
coordinates to signify the area. The data were summed up for 1990 and the total 1990
VMT by road type for the Sandpoint area are as follows: 10,034 VMT/day for local
streets, 23,316 VMT/day for collectors, and 107,528 VMT/day for highways. VMT
growth projections for the area were used to forecast VMT for 1994 and 1997.

The VMT for unpaved roads in the Sandpoint area was obtained in a similar way as
that of the paved roads. For unpaved roads, the summation yielded 1465 VMT/day.
This would be assumed as unpaved local streets.

2. Quality Assurance

Vehicle Miles Traveled data from the ITD were verified by Intermountain
Demeographics with the mileage calculated from Bonner County assessor maps, ITD
maps, and ITD Milepost Log database.
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IV. EMISSION CALCULATIONS
A. BASE YEAR - 1990

As discussed earlier in this appendix, the 1990 emissions are not applicable to the attainment
demonstration and modeling analysis provided in this report. Therefore, the 1990 emission
calculation are not presented here.

V. 1994 AND 1997 PROJECTIONS
A. EXPLANATION OF PROJECTION METHODS
1. Residential Wood Combustion

Residential wood combustion emissions are assumed to increase with the increase in the
number of occupied households. The population of the Sandpoint area is predicted to
increase from 1990 to 1997. The IMD report presents the population and occupied
household projections for 1994 and 1997. The assumptions used to calculate projected
residential wood combustion emissions are simplified down to adjusting for changes in
the number of occupied households. All other distributions and activity levels are
assumed to remain constant. This is a conservative approach that will result in a
maximum estimate of the residential wood combustion emissions for each of the
projected years.

2. Residential Natural Gas Combustion

The increase in emissions from natural gas is based on projected future sales as
reported by Washington Water and Power. Separate projections are made for
residential, commercial, and industrial use. The emissions due to natural gas for 1994
and 1997 are expected to increase over the 1990 levels.

3. Building and Road Construction

Building construction emissions for the Sandpoint area in 1990 are assumed to be high
due to one major construction project, a new school in Sandpoint, which accounted for
almost eighty percent of the emissions calculated for 1990. Road construction in the
Sandpoint area during 1990 did not contribute any calculable emissions. Having major
building projects the size of a new school, and the absence of any road construction are
not assumed to be normal yearly events, but the norm is assumed to fall somewhere in
the middie. Lacking the ability to forecast a specific years construction levels,
projections for the 1994 and 1997 construction emissions are assumed to be equal to the
combined 1990 road and building construction emissions, therefore the 1990
construction emissions will be used.
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Miscellaneous Burning

No significant changes above the 1990 level of emissions are expected for open burning
in the projected years.

Fugitive Road Dust

Fugitive road dust is assumed to increase proportionately with the vehicle miles
traveled, as projected by Intermountain Demographics.

Tailpipe, Brake, and Tire Wear

Mobile source emissions due to tailpipe, brake and tire wear are proportional to
changes in VMT in all projected years.

Aircraft

According to the Airport Development Group, Aeronautics Bureau, Idaho
Transportation Department, there will be no change during the projected years.

Railroad Locomotives

Based on information provided by the Idaho Transportation Department, no significant
change is expected for the projected years.

Append-C8

Sandpoint PM,, SIP Final - 1996



B.

Table C-02: Residential Wood Combustion - 1994

Sandpoint Area and Mcbile Scurce PM10 Emissions Inventory
Residential Wood Combustion - 1994

Distribution of Wood Burning Devices in Sandpoint NAA

Number of Households in NAA 1990 2816
Additional 1994 Households in

Existing Housing Units 256

New Housing Units 213
Number of Households in NAA 1994 3285
Number of Devices per Wood Burning Ho 1.126

# of % HH AdditionalAdditional # of

Device Devices with Devices Devices Devices
Tvpe 1990 Device Existing H New HH 1994
Conventional Wood Stove 1046 33.0% 95 o] 1141
Certified Wood Stove 304 9.6% 28 14 346
Fireplace 269 8.5% 25 o) 294
Conventional Fireplace Inse 222 7.0% 20 0 242
Certified Fireplace Insert 99 3.1% 9 2 110
Furnace/Boiler 169 5.3% 1s 0 184
Pellet Stove 152 4.8% 14 7 173
Total 2261 71.3% 206 23 2491

Sources

-Number of households in the nonattainment area provided by Intermountain
demcgraphics. All other data obtained from the Bonner County Air Quality
Study, survey results, June 1992, and assumed equal to 1990 values.

-Bstimated & for NAA = (Number of Households in NAA) x (# of Devices-Survey/
Number of Households Surveyed).

-% HH with Device = (Estimated # for NAA/Number of Devices per Wood Burning
Household) / Number of Households in NAA x 100%.

-Assuming 10% or 21 of the new homes having RWC device, 60% being certified
stoves, 30% being pellet stoves, and 10% certified fireplace insert.



Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1994

Wood Fuel Usage

Solid Weighted

Dry Wood Wood/ Dry Wood % Wood  Average

Density Cord /Cord Used/ Mass/Cord

Species (lb/ft3) (ft3/cord(lb/coxd) Species (ton/cord)
Western Larch 28.9 80 2,312 38.8 0.449%
Fir 27.8 80 2,224 24.5 0.272
Pine 21.1 80 1,688 13.0 0.110
Lodgepole Pine 22.8 80 1,824 2.2 0.020
Cottonwood 18.5 80 1,560 1.2 0.008%
Aspen 21.4 80 1,712 1.0 0.008
Westearn Hemlock 25.0 80 2,000 0.7 0.007
Alder 22.8 80 1,824 0.5 0.005
Cedar/Juniper 17.8 80 1,424 4.6 0.033
Other Hardwoods 32.0 80 2,560 13.5 0.173
Total (excluding Pellet Stoves) 100 1.086

Sources

-Dry Wood Density - Wood Handbook, Agricultural Handbook No. 72, USDA, 1974
-Solid Wood/Cord - Guidance Document for Residential Wood Combustion Emissio
Control Measures, EPA-450/2-89-015, September 1989 (RWC Guidance) p.A-9.

-Dry Wood per Cord = Dry Wood Density x Solid Wood/Cord

~Percent of Wood Used/Species - Bonner County Air Quality Study, survey p.31
Assumed equal to 1990 percent values.

-Weighted Average Mass/Cord = Sum of (Dry Wood per Cord x Percent of Wood
Used/Speciesg) for all species.



Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1594

Wood Usage per Device Type

Average Weighted

Cords/ Total Average Wood
Device # of Device/ Cords/ Mass/Cord Used
Type Devices Year Year (ton/cord) (con/year)
Conventional Wood Stove 1,141 3.02 3,446 1.086 3,742
Certified Wood Stove 346 3.02 1,045 1.086 1,135
Fireplace 294 1.00 294 1.086 3189
Conventional Fireplace Inse 242 32.07 743 1.086 807
Certified Fireplace Insert 110 3.07 339 1.086 368
Furnace/Boiler 184 3.583 650 1.086 706
Total 2,317 6,518 7,077

Average

Tons/ Wood
Device ¥ of Davice/ Used
Type Devices Year {ton/year)
Pellet Stove 173 3.10 S36.4

Scources

-Average Cords/Device/Year obtained from Bonner County Air Quality study,
survey results, p.6, assumed equal to 1990 values.

-Total Cords/Year = # of Devices x Average Cords/Device/Year.

-Wood Used (ton/year) = Total Cords/Year x Weighted Average Mass per Cord,
for Pellet Stoves = # of Devices x Average Tons/Device/Year

Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1994

Emissions from Residential Wood Consumption

PM10
Wood Emission PM10 PM10
Device Used Factor Emission Emission
Type (ton/year (1lb/ton) (1lb/year) (ton/year)
Conventional Wood Stove 3,742 29.8 111,506.4 55.75
Certified Wood Stove 1,135 19.0 21,560.5 10.78
Fireplace 319 21.6 6,883.5 3.44
Conventional Fireplace Insert 807 29.8 24,056.5 12.03
Certified Fireplace Insert 368 19.0 6,987.9 3.49
Furnace,/Boiler 706 29.8 21,047.8 10.52
Pellet Stove S3¢6.4 3.8 2,038.3 1.02
Total 7,613.0 194,080.9 97.04

Sources

-PM10 Emission Factors - Wood Stoves, Inserts, Wood Furnace, and Pellet
Stoves - AP-42 Table 1.10-1, Fireplaces - AP-42 Table 1.9-1, September 1891
-PM10 Emissions = Wood Used x FM10 Emission Factor



Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1994

Calculation of Daily PM10 Emission Factor

Actual Effective Emission
Heating Heating Seasonal Heating Factor
Season Degree Heating Degree (lbs/EDD/
Month Day (HDD) Factor Day (EDD) Household)
January 1,000 1.0 1,000.0
February 1,011 1.5 1,516.5
March 827 1.0 827.0
April s01 0.5 250.5
May 387 0.5 193.5
June 224 0.5 112.0
September 134 0.5 67.0
October 619 1.0 €19.0
November 801 1.0 801.0
December 1,366 1.5 2,049.0
Total 6,870 7,435.5 0.00795

Sources

-Heating Season Months - All months with over 100 HDD, RWC Guidance p.A-19,
months with over 100 HDD in 1990 obtained Climatological Data-Idaho, NOAA,

-Heating Degree Days - NOAA Climatological Data-Idaho, 1990.

-Seasonal Heating Factor - 1.5 for Heating Season Months with average temper
of 30 or less, 1.0 for Heating Season Months with average temperature great
30 and less than or egqual to 45, and 0.5 for Heating Seascns Months with av
temperature greater than 45, average temperatures (NOAR Climatological Data

-Effective Heating Degree Days = HDD x Seasonal Heating Factor.

-Emission Factor = Annual Emissions (lbs)/EDD/Number of Households in NAA.

Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1994

Calculation of Maximum Daily PM10 Emissions

Maximum Emission Maximum

Heating Seasonal Number Factor PM10

Degree Heating Household (lbs/EDD/ Emission
Date Day Factor in NAA Household) (lbs/day)
12/29/90 73.5 1.5 2,285 0.00795 2878

Sources

-Maximum Heating Degree Day - Maximum value when the daily maximum and
minimum temperatures are averaged and subtracted from 65, NOAA Climatolegic
Data-Idaho. Assumed equal to 1990 values.

~Maximum PM10 Emission = Maximum Heating Degree Day x seasonal heating facto
Number of Households in NAA x Emission Factor. Assumed equal to 1990 values



C. Table C-03: Fuel 0il Combustion - 1994

Annual Emissions Summary Worst-case Daily Emissions Summary
Total Emission Fuel 0il )
Fuel Oil Factor Annual Heating Use Daily
Use (1bs/ Emission Degree (gal/EHDD Emission
{(gal/yr) 1000 gal) ({(ton/yx) Day /household) (lbs/day)
123,112 1.25 0.077 74 0.005 1.53
Scurces

-Total fuel oil use is calculated by assuming that usage increases
proportionately with the projected increase in households, so the 1990 fuel
0il usage of 105,535 gallons is multiplied by 1994 number of households
(3,285) and divided by the number of households in 1990 {z,816).

-The PM,, emission factor for distillate oil of 1.25 1bs./1000 gallens
was obtained in EPA-450/4-89-022, p.S, November 1983.

-Worst-case daily calculations are made using a population and temperature
dependent factor. This factor is calculated by dividing total annual
fuel oil usage by the number of effective degree days and then by the
number of households. The number of effective degree days is 7,435 (see
climatological data collection}, and the number of households is 3,285
(see demographic data collectionm).

-Worst-case daily fuel oil use is calculated by multiplying the usage factor
by the number of households by the worst-case degree day for the season.
Emissions calculation use the annual emission factor.

-Worst-case degree days assumed to be equal to 1930 value.



D. Table C-04: Natural Gas Combustion - 1994

Annual Emisgsions Summary

Total Emission Conversion

Natural Factor Factor Annual

Gas Use {lbs/ (1bs/ Emission

{therm/yr) mil £t3} 1000 therm) (ton/yr)
Residential 1,365,241 3.00 0.2857 0.1985
Commercial 1,871,608 3.00 0.2857 0.267
Industrial 1,501,287 3.00 0.2857 0.272
Total 4,439,923 0.734

Worast-case Daily Emissions Summary

Natural
Heating Gas Use Daily
Degree (therm/EHDD Emission
Day /Household) (ibs/day)
Residential 74 0.056 3.88
Commercial 1.46
Industrial 1.49
Total 6.84

Sources

-Projected natural gas usage for 1994 was obtained from the Washington Water
and Power Co. for the north Idaho region, it is assumed that Sandpoint. usage
changes are equal to the north Idaho region.

-The PM,, emission factor for natural gas of 3.00 1lbs./1,000,000 cubic feet
was obtained from EPA-450/4-89-022, p.5, November 1989%. The conversion
factor is calculated by multiplying the emission factor by 1 cubic foot/1050
BTU's, and then by 100,000,000 BTU's/ 1000 therms.

-Worst-case daily calculations are made using a population and temperature
dependent factor. This factor is calculated by dividing total annual natural
gas usage by the number of effective degree days and then by the number of
households. The number of effective degree days is 7,435 (see climatological
data collection), and the number of households is 3,285 (see demographic data
collection) .

-Worst-case daily natural gas use is calculated by multiplying the usage
factor by the number of households by the worst-case degree day for the
Season. Emissions calculation use the annual emigsion factor.

-Worst-case degree days assumed to be equal to the 1990 value.

-Commercial and industrial natural gas usage for Worst-Case Day is assumed to
be equal throughout the year.



E. Table C-05: Fugitive Dust-Vehicle Traffic - 1994
CALCULATION OF FUGITIVE ROAD DUST EMISSIONS - SANDPOINT

YEAR 1994

Non-winter Fugitive Emissions DAILY ANNUAL

PM-10 Carrection Factor ROAD DUST RCAD DUST
ROAD NON-WINTER SILT EMISSION PM-10 Tailpipe & Tire PM-10 PM-10

CATEGORY VMT LOADING FACTOR EMISSIONS Wear Emissions EMISSIONS EMISSIONS
gr/ft2 (lbs/vmt (lb/day) (lb/day) (lb/day) (tons/year)

LOCAL 12252.9 2.02 0.0189 231.7 2.4 229.3 24.5

COLLECTOR 26101.3 1.32 ¢.0135 324.3 3.5 320.8 3.3

HIGHWAY 120169.5 0.52 0.00&4 767 .4 39 728.4 77.9

UNPAVED 1490.8 N/A 0.7847 1169.8 0 1169.8 125.2

TOTAL 2643.3 262.0

Wintertime Fugitive Emissions

Treated Roads -- Antiskid material applied
PM-10 DAILY WINTER

ROAD WINTER SILT EMISSION PM-10
CATEGORY VMT LOADING FACTOR EMISSIONS
gr/ft2 (lbs/vmt (lb/day)

LOCAL 6126.5 6.06 0.0455 279.0
COLLECTCR 12050.7 3.96 0.0324 390.5
HIGHWAY 60084 .8 1.56 0.0154 924.0

Untreated Roads -~ No antiskid material applied (baseline)

LOCAL 6126.5 2.02 0.0189 115.9
COLLECTOR 12050.7 1.32  0.0135 162.1
HIGHWAY 50084.8 0.52 0.0064 383.7

DAILY WINTER AMNUAL WINTER
Correction Factor ROAD DUST ROAD DUST

TOTAL WINTER Tailpipe & Tire PM-10 PN-10
CATEGORY EMISSIONS Wear Emissions EMISSIONS EMISSIONS
( lb/day) (\b/day) {lb/day) (tens/year)
LOCAL 394.8 2.4 392.4 7.7
COLLECTOR 552.6 3.5 549.1 10.7
HIGHWAY 1307.7 39 1268.7 24.7
TOTAL 2210.2 43.1
NUMBER NUMBER  WINTER TOTAL PM10 Wintertime Maximum
NON-WINTER WINTER REDUCTION EMISSIONS Daily Fugitive Road
DAYS DAYS FACTOR (tons/yr) pust Emissions = 2210 \bs./day
214 39 ] 305.1

Emission Factor

Paved Roadway
E = k(1) * (sL/0.7)"p(1}

Where

E = emission factor, lbs./VMT

k(1) = base emission factor = 0.0081 lbs./VMT
sL = silt loading factor

p{l} = exponent = 0.8

BEmission Factor

Unpaved Roadway
E=k(2) * 5.9 * (s/12) * (S/30) * (W/3)70.7 * (w/4)~0.5 * [(365-p(2)}/365]

Where

E = emission factor, 1lbs./VMT

k{2) = particle size multiplier = 0.36

8 = silt content = 5%

S = mean vehicle speed = 20

W = mean vehicle weight = 10 tons

w = mean number of wheels per vehicle = 4 :

p(2) = number of days with at least 0.01 inches of precipitation = 156



Fugitive Dust-Vehicle Traffic -~ 1994
Sources

Paved roadway

-The equation for paved roadway, and values for the variables k{1), p(l}, and
sL, comes from AP-42, section 11.2.5. Winter slL was judged to be 3 times
higher than non-winter sL, hence the higher winter emission factor.

Unpaved roadway
-The equation for unpaved roadway, and values for parameters k{2), s, W, and
w, come from from AP-42, sec. 11.2.1. The variable p(2) is from NWS met data.

All categories
-VMT data - see VMT data collection.
-Winter days = all the days in the months November through March with
less than 0.01 inches of precipitatiom.
-Winter reduction factor is based on the "wetness" of the winter, worst-case
determined to be "1" (no reduction) based on receptor modeling, EPA
600/2-78-050, March 1$78.
-Treated Roads = paved VMT x pércentage of paved roads actually treated with
antiskid material. City and county road departments reported 50% treatment, so
winter silt loading was applied to only 50% of the local, collector and highway VMT.
For the remaining VMT, the baseline (non-winter) silt loading was used.
-5ilt loading and emission factor values include contributions from vehicle
tailpipe and brake and tire wear. The PM-10 Emission Totals (only}) have had
these additional emission contributions subtracted out, using wvalues
calculated in this inventory. (see Vehicle Traffic - Tailpipe Emissions, and -~ Brake
and Tire Wear)



F. Table C-06: Vehicle Traffic - Tailpipe Emissions - 19394

Vehicle Miles Traveled (VMT) par Day

Roadway vMT VMT Mix by
Category (miles/day) Roadway Category
Local 12,253 7.8%
Collector 24,101 15.4%
Highway 120,524 76.8%

Total 156,524 100.0%

Source

-VMT data obtained from Intermcuntain Demographics.
-VMT Mix by Roadway Category = VMT/Total VMT x 100.

VMT Mix by Vehicle Type

Vehicle VMT Mix by

Type Vehicle Type
LDGV 47 .5%
LDGT1 32.9%
LDGT2 T.7%
HDGV 3.5%
Diesels 8.4%
Total 100.0%
Source

-VMT Mix by Vehicle Type - Assumed equal to 1990 values.
-LDGEV & LDGT1 mix values assumed equal to 1890 values.

Vehicle Mix Data Summary

Vehicle

Type Local Collectox Highway
LDGV 0.0372 0.0731 0.3647
LDGT1 0.0258 0.0507 0.2526
LDGT2 0.0060 0.0119 0.0591
HDGV 0.0027 0.0054 0.0269
Diesel 0.0066 0.0129 0.06845
Source

-VMT Mix Data = VMT Mix by Roadway Category x VMT Mix by Vehicle Type.



Vehicle Traffic-Tailpipe Emissions - 1594

Emissions Factors (1b/1000 milaes)

Vehicle
Type Local Collector Highway
LDGV ¢.06593 0.0708 0.0708
LDGT1 0.0798 0.0813 0.081L1
LDGT2 0.0785 0.0813 0.0811
HDGV 0.4747 0.4747 0.4747
Diesels 3.95 3.85 3.95
Scurce
-Emissions Factors assumed equal to 1990 values.
Tailpipe Emigsions PM,,

Daily Emissions (1lb/day) Annual Emissions {ton/yr)
Vehicle
Type Local Collector Highway Total Local Collector Highway Tetal
LDGV 0.032 0.125 3.107 3.264 0.0086 0.023 0.567 0.596
LEGT1 0.025 0.099% 2.462 2.586 0.005 0.018 0.4459 0.472
LDGT2 0.006 0.023 0.576 0.605 0.001 0.004 0.105 0.110
HDGT 0.0le 0.062 1.833 1.610 0.003 0.011 0.280 0.294
Diesel 0.318 1.231 30.612 32.161 0.058 0.225 5.587 5.869
Total 0.397 1.540 38.289 40,227 0.072 0.281 6.988 7.341
Source

-Daily Emissions = Vehicle Mix x Total VMT x Emissions Factor
-Annual Emissions = Daily Emissions x 365 / 2000



G. Table C-07: Vehicle Traffic - Brake and Tire Wear - 15%4

Activity Level and Emissiona Summary

Vehicle Brake
Miles Emissions Brake Brake
Traveled Factor Emissions Emissions
(all roads) (lbs/1000VMT) {1bs/day) {tons/yr)
158,015 0.0276 4.36 0.80
Tire
Emissions Tire Tire
Factor Emissions Emissions
(1bs/1000VMT) {ibs/day) (tons/yr)
0.004 0.63 0.12
Daily Annual
Total Total
Emigsions Emissions
(1bs/day) {tons/yr)
4.99 0.91

Sources

-Emission factors come from AP-42 Appendix L, Size Specific Total
Particulate Emission Factors for Mobile Sources, PP.2-22 teo 2-24.

-Daily Vehicle Miles Traveled obtained from Intermountain Demcgraphics.
-Daily Emissions Factors are considered constant throughout the year.
-Vehicle Miles Traveled x Emissions Factor = Emissions

-Annual emissions obtained by multiplying daily emissions by 365 days/year.



H. Table C-08: Residential Wood Combustion - 1997

Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1997

Distribution of Wood Burning Devices in Sandpoint NAA

Number of Households in NAA 19594 3285
Additional 1997 Households in
Existing Housing Units 0
New Housing Units 370
Number of Households in NAA 1997 3,655

Number of Devices per Wood Burning Household 1.1268 (1990}

# of Additional # of

Device Devices Devices Devices
Type 1994 New HH 1997
Conventional Wood Stove 1141 o] 1141
Certified Wood Stove 346 25 371
Fireplace 294 0 294
Conventional Fireplace Insert 242 0 242
Certified Fireplace Insert 110 4 114
Furnace/Roiler 184 o] 184
Pellet: Stove 173 12 185
Total 2490 42 2532
Sources

-Number of households in the nonattainment area provided by Intermountain
demographics. All other data obtained from the Bonner County Air Quality
Study, survey results, June 1292, and assumed equal to 1990 values.

-Estimated # For NAA = (Number of Households in NAA) x (# of Devices-survey/
Number of Households Surveyed) .

-% HH with Device = (Estimated # for NAA/Number of Devices per Wood Burning
Household) / Number of Households in NAA x 100%.

-Assuming 10% or 37 of the new homes having RWC devices, with 50% being
certified wood stoves, 30% pellet stoves, and 10% certified fireplaces.
Also assuming 1.126 devices per household, same as in the 1999 study.



Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1997

Wood Fuel Usage

Species

Western Larch
Fir

Pine

Lodgepcle Pine
Cottonwood
Aspen

Western Hemlock
Alder
Cedar/Juniper
Other Hardwoods

Dry Woed
Density
(lb/ft3)

28.9
27.8
21.1
22.8
19.5
21.4
25.0
22.8
17.8
32.0

Total (excluding Pellet Stoves)

Sources

Solid
Wood/ Dry Wood
Cord /Cord
{ft3/cord(lb/cord)
80 2,312
80 2,224
80 1,688
80 1,824
80 1,560
80 1,712
a0 2,000
80 1,824
80 1,424
80 2,560

% Wood
Used/
Species

Weighted
Average
Mass/Cord
{ten/cord

0.44%
0.272
0.110
0.020
0.009
0.00¢9
0.007
0.005
0.033
0.173

l1.086

-Dry Wood Density - Wood Handbook, Agricultural Handbook No. 72, USDA, 1974
-Solid Wood/Cord - Guidance Document for Residential Wood Combustion Emission
Control Measures, EPA-450/2-89-015, September 1989 (RWC Guidance) p.A-9.
-Dry Wood per Cord = Dry Wood Density x Solid Wood/Cord
-Percent of Wood Used/Species - Bonner County Air Quality Study, survey p.31
Assumed equal to 1990 percent values.
-Weighted Average Mass/Cord = Sum of (Dry Wood per Cord x Percent of Wood
Used/Species) for all species.



Sandpoint Area and Mcbile Source PM10 Emissions Inventory
Residential Wood Combustion - 1997

Wood Usage per Device Type

Average Weighted

Cords/ Total Average Wood
Device # of Device/ Cords/ Mass/Cord Used
Type Devices Year Year {ton/cord) (ton/ysar)
Conventional Wood Stove 1,141 3.02 3,448 1.086 3,741
Certified Wood Stove 371 3.02 1,120 1.08¢6 1,217
Fireplace 294 1.00 294 1.088 319
Conventional Fireplace In 242 3.07 743 1.086 807
Certified Fireplace Inser 114 3.07 350 1.086 381
Furnace/Boiler 184 3.53 650 1.086 . 708
Total 2,346 6,603 7,170

Average

Tons/ Wood
Device # of Device/ Used
Type Devices Year (ton/year
Pellet Stove 185 3.10 §75.0
Sources

-Average Cords/Device/Year obtained from Bonner County Air Quality Study,
survey results, p.6, assumed equal to 1990 values.

~-Total Cords/Year = # of Devices x Average Cords/Device/Year,

-Wood Used (ton/year) = Total Cords/Year x Weighted Average Mass per Cord
for Pellet Stoves = # of Devices x Average Tons/Device/Year

Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1997

Emissions from Residential Wood Consumption

PM10
Wood Emission PM10 PM10
Device Used Factor Emission Emission
Type (ton/year (lb/ton) (lb/year) (ton/year)
Conventional Wood Stove 3,741 29.8 111,4%4.2 55.75
Certified Wood Stove 1,217 19.0 23,114.0 11.56
Fireplace 319 21.¢6 6,895.2 3.45
Conventional Fireplace Insert 807 29.8 24,038.8 12.02
Certified Fireplace Insert 381 1%.0 7,230.6 3.62
Furnace/Boiler 705 29.8 21,01s6.1 10.51
Pellet Stove §75.0 3.8 2,185.2 1.09
Total 7,744.7 185,974.0 97.99

Sources

-PM10 Emission Factors - Wood Stoves, Ingerts, Wood Furnace, and Pellet
Stoves - AP-42 Table 1.10-1, Fireplaces - AP-42 Table 1.9-1, Septembexr 1951.
-PM10 Emissions = Wood Used x PM10 Emission Factor



Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1997

Calculation of Daily PM10 Emission Factor

Actual Effective Emission
Heating Heating Seasonal EHeating Factor
Season Degree Heating Degree (lbs/EDD/
Month Day (HDD) Factor Day (EDD) Household)
January 1,000 1.0 1,000.0
February 1,011 1.5 1,516.5
March 827 1.0 827.0
April 501 0.5 250.5
May 387 0.5 183.5
June 224 0.5 112.¢
September 134 0.5 67.0
Cctober 619 1.0 €19.0
Novembexr 801 1.0 B31.0
December 1,366 1.8 2,049.0
Total 6,870 7.435.5 0.00721

Sources

-Heating Season Months - All months with over 100 HDD, RWC Guidance p.A-19,
months with over 100 HDD in 1990 obtained (Climatological Data-Idaho, NOAA)

-Heating Degree Days - NOAA Climatological Data-Idaho, 19390.

-Seasonal Heating Factor - 1.5 for Heating Season Months with average
temperature of 30 or less, 1.0 for Heating Season Months with average
temperature greater than 30 and less than or equal to 45, and 0.5 for
Heating Season Months with average temperature greater than 45, average
temperatures (NOAA Climatological Data-Idaho).

-Effective Heating Degree Days = HDD x Seasonal Heating Factor.

-Emission Factor = Annual Emissions {1bs)/EDD/Number of Households in NAA.

Sandpoint Area and Mobile Source PM10 Emissions Inventory
Residential Wood Combustion - 1997

Calculation of Maximum Daily PM10 Emissions

Maximum Emission Maximum
Heating Seasonal  Number Factor PM10
Degree Heating Household (lbs/EDD/ Emission
Date Day Factor in NAA Household) (1bs/day)

12/29/90 73.8 1.5 3,655 0.00721 2906
Sources

-Maximum Heating Degree Day - Maximum value when the daily maximum and
minimum temperatures are averaged and subtracted from 65, NOAA
Climatological Data-Idaho. Assumed egual to 1990 value.

-Maximum PM10 Emission = Maximum Heating Degree Day x Seasonal Heating Factor
x Number of Households in NAA x Emission Factor. Assumed equal to 1990
value.



I. Table C-09: Fuel 0il Combustion - 1997

Annual Emissions Summary Worat-case Daily Emissions Summary
Total Emission Fuel 2il
Fuel 0il Factor Annual Heating Use Daily
Use {lbs/ Emission Degree {(gal/EHDD Emission
(gal/yr) 1000 gal} {ton/yr) Day /household) (1lbs/day)
136,878 1.25 0.086 74 0.005 1.70
Sources

-Total fuel oil use is calculated by assuming that usage increases
proporticnately with the projected increase in households, so the 1990 fuel
oil usage of 105,535 gallons is multiplied by 1997 number of households
{3,655) and divided by the number of households in 1990 (2,816).

-The PM,, emission factor for distillate oil of 1.2%1bs./1000 gallons
was obtained in EPA-450/4-8%-022, p.S, November 1989.

-Worst-case daily calculations are made using a population and temperature
dependent factor. This factor is calculated by dividing total annual
fuel oil usage by the number of effective degree days and then by the
number of households. The number of effective degree days is 7,435 {see
climatological data collecticn), and the number of households is 3,655
{see demographic data collection).

-Worst-case daily fuel oil use is calculated by multiplying the usage factor
by the number of households by the worst-case degree day for the season.
Emissions calculation use the annual emission factor.

-Worst-case degree days assumed to be equal to 1990 value.



J. Table C-10: Natural Gas Combustion -

Annual Emissions Summary

Total Emission Conversion
Natural Factor Factor
Gas Use (lbs/ {lbs/
(therm/yr) mil £t3) 1000 therm)
Residential 1,444,081 3.00 0.2857
Commercial 2,025,417 3.00 0.2857
Industrial 1,517,693 3.00 0.2857
Total 5,387,191

Worst-case Daily Bmisgsions Summary

Natural

Heating Gas Use Daily

Degree {therm/EHDD Emission

Day /Household) {lbs/day)
Residential 74 0.083 4.11
Commercial 1.59
Industrial 1.50
Total 7.1%

Sources

-Projected natural gas usage for 1997 was obtained from the Washington Water
and Power Co. for the north Idaheo region, it is assumed that Sandpoint usage

changes are equal tc the north Idaho region.

-The PM,, emission factor for natural gas of 3.00 lbs./1,000,000 cubic¢ feet
was obtained from EPA-450/4-89-022, p.5, November 1989,
factor is calculated by multiplying the emission factor by 1 cubic foot/1050

1997

Annual
Emission
(ton/yr)

0.206
0.289
0.274

0.770

BTU’s, and then by 100,000,000 BTU’'s/ 1000 therms.

-Worst-case daily calculations are made using a population and temperature
dependent factor. This factor is calculated by dividing total annual natural
gas usage by the number of effective degree days and then by the number of
households. The number of effective degree days is 7,435 (see climatological
data collection}, and the number of households is 3,655 {(see demographic data

collection).

-Worst-case daily natural gas use is calculated by multiplying the usage
factor by the number of households by the worst-case degree day for the
season. Emissions calculation use the annual emission factor.

-Worst-case degree days assumed to be equal to the 1990 value.

-Commercial and industrial natural gas usage for Worst-Case Day is assumed to

be equal throughout the year.

The conversion



K. Table C-11: PFugitive Dust - Vehicle Traffic - 1997
CALCULATICON OF FUGITIVE ROAD DUST EMISSIONS - SANDPOINT
YEAR 1997
Non-winter Fugitive Emissions DAILY ANNUAL
PM-10 Correction Factor ROAD DUST  ROAD DUST
ROAD NON-WINTER SILT EMISSION PM-10 Tailpipe & Tire PM-10 PM-10
CATEGORY VMT LOADENG FACTOR EMISSIONS Wear Emissions EMISSIONS EMISSIONS
gr/ft2 (lbs/vmt} (lb/day) (lb/day) (lb/day) (tons/year)
LOCAL 15253.1 2.02 0.0189 288.4 2.6 285.8 30.6
COLLECTGR 24689.9 1.32 0.M135 332.2 3.5 328.7 35.2
HIGHWAY 129649.8 0.52 0.0064 827.¢9 42.5 785.4 84.0
UNPAVED 1490.8 N/A 0.7847 1169.8 0 1169.8 125.2
TOTAL 2569.8 275.0
Wintertime Fugitive Emissions
Treated Roads -- Antiskid material applied
PM-10 DAILY WINTER
ROAD WINTER SILT EMISSION PM-10
CATEGORY VMT  LOADING FACTOR EMISSIONS
gr/ft2 (lbs/vmt) (lb/day)
LOCAL 7626.6 6.06 0.0455 347.3
COLLECTOR 12345.0 3.96 0.0324 400.0
HIGHWAY 64824.9 1.56 0.0154 996.9

Untreated Roads -- No antiskid materia

L applied (baseline)

LOCAL 7626.6 2.02 0.01a89 144.2
COLLECTOR 12345.0 1.32 0.0135 166.1
HIGHWAY 64824.9 0.52 0.0064 414.0
Correction Factor
TOTAL WINTER Tailpipe & Tire
CATEGORY EMISSIONS Wear Emissions
(lb/day) (lb/day)
LOCAL 491.5 2.6
COLLECTOR 566.1 3.5
HIGHWAY 1410.8 42.5
TOTAL
NUMBER NUMBER WINTER TOTAL PM10
NON-WINTER WINTER REDUCTION EMISSIONS
DAYS DAYS FACTOR (tons/yr}
214 39 1 322.2
Emission Pactor
Paved Roadway
E = k(1) * (sL/0.7)"p(1)
Where
E = emission factor, lbs./VMT

DAILY WINTER
ROAD DUST
PM-10
EMISSIONS
(lb/day}
488.9
562.6
1368.3
2619.9

k(l) = base emission factor = 0.0081 lbs./VMT

sL = silt loading factor
p(1) exponent = 0.8

Emission Factor

Unpaved Roadway

ANNUAL WINTER
ROAD DUST
PM-10
EMISSIONS
(tons/year)
9.5
11.0
26.7
47.2

Wintertime Maximum
Paily Fugitive Road
Dust Emissions

2620 lbs./day

E=k(2) * 5.9 » (g/12) * (5/30) * (W/3}"0.7 * (w/4)"0.5 *» [(365-p(2))/365]

Where
E = emission factor, lbs./VMT

k{2) = particle size multiplier = 0.36

vehicle = 4

S = gilt content = S%

S = mean vehicle speed = 20

W = mean vehicle weight = 10 tons
W = mean number of wheels per
pl2) =

number of days with at least 0.01 inches of precipitation
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Fugitive Dust-Vehicle Traffic - 1997
Sources

Paved roadway

-The equation for paved rocadway, and values for the variables ki(1), p{l1), and
sL, comes from AP-42, section 11.2.5. Winter sL was judged to be 3 times
higher than non-winter sL, hence the higher winter emission factor.

Unpaved roadway
-The equation for unpaved rcadway, and values for parameters k(2), s, W, and
w, come from AP-42, sec. 11.2.1. The variable p(2} is from NWS met data.

All categories

~VMT data - see VMT data collection.

-Winter days = all the days in the months November through March with
less than 0.01 inches of precipitaticn.

-Winter reduction factor is based on the "wetness" of the winter, worst-case
determined to be *1" (no reduction) based on receptor modeling, EPA
600/2-78-050, March 1978.

-Treated Roads = paved VMT x percentage of paved roads actually treated with
antiskid material. City and county road departments reported S50% treatment, so
winter silt loading was applied to only 50% of the local, collector and highway
VMT. For the remaining VMT, the baseline (non-winter) silt loading was used.

-3ilt loading and emission factor values include contributions from wvehicle
tailpipe and brake and tire wear. The PM,, Emission Totals (enly) have had
these additional emission contributions subtracted out, using values

calculated in this inventory. (see Vehicle Traffic - Tailpipe Emissions, and -
Brake and Tire Wear)



L. Table C-12: Vehicle Traffic - Tailpipe Emissions - 1997

Vehicle Miles Traveled (VMT) per Day

Roadway VMT VMT Mix by
Category (miles/day) Roadway Category
Local 15,253 5.0%
Collector 24,690 le.86%
Highway 129,650 76.4%

Total 156,524 100.0%
Source

-VMT data obtained from Intermountain Demcgraphics.
-VMT Mix by Roadway Category = VMT/Total VMT x 100.

VMT Mix by Vehicle Type

Vehicle VMT Mix by

Type Vehicle Type
LoGev 47.5%
LDGT1 32.9%
LDGT2 7.7%
HDGV 3.5%
Diesels 8.4%
Total 100.0%
Source

~VMT Mix by Vehicle Type - Assumed equal to 1990 values.
-LDGV & LDGT1 mix values assumed equal to 19%0 values.

Vehicle Mix Data Summary

Vehicle

Type Local Collector Highway
LDGV 0.0427 0.0863%2 0.3831
LDGT1 0.029%96 0.0479 0.2515
LDGT2 0.0069 0.0112 0.0589
HDGV 0.0031 ¢.0051 0.0268
Diesel 0.0076 0.0122 0.06842
Source

-VMT Mix Data = VMT Mix by Roadway Category x VMT Mix by Vehicle Type.



Vehicle Traffic-Tailpipe Emissions - 1997

Emissions Factoras (1b/1000 miles)

Vehicle

Type Local Collector Highway

LDGV 0.0693 0.0708 0.0709

LDGT1 0.0798 0.0812 0.0811

LDGT2 0.0785 0.0813 0.0811

HDGV 0.4747 0.4747 0.4747

Diesels 3.95 3.95 3.395

Scurce

-Emissions Factors assumed equal to 1990 values.
Tailpipe Emisgsicns PM,,

Daily Emissions (lb/day) Annual Emissions (ton/yr)

Vehicle

Type Local Collector Highway Total Local Collecteor Highway Total
LDGV 0.045 0.121 3.338 3.504 0.008 0.022 0.608 0.640
LDGT1 0.0386 0.096 2.645 2.777 0.007 0.018 0.483 0.507
LDGT2 0.008 0.023 0.619 0.650 0.002 0.004 0.113 0.119
HDGT 0.023 0.060 1.647 1.72% 0.004 0.011 0.301 0.316
Diesel 0.455 1.193 32.886 34.534 0.083 0.218 6.002 6.302
Total 0.567 1.492 41.134 43.194 0.104 0.272 7.507 7.883
Scurce

-Daily Emissions = Vehicle Mix x Total VMT x Emissions Factor
-Annual Emissions = Daily Emisgsions x 365 / 2000



M. Table C-13: VEHICLE TRAFFIC

Aetivity Level and Emissions Summary

Vehicle Brake
Miles Emissions
Traveled Factor
{all roads) (1bs/1000VMT)
171,084 0.0276
Tire
Emissions
Factor
{lbs/1000VMT)
0.004

Sources

- BRAKE AND TIRE WEAR -~ 1997

Brake
Emissions
(lbs/day)

4.72
Tire
Emissions
{1lbs/day)
0.68
Daily
Total
Emissions
{lbs/day)

5.41

Brake
Emissions
{tons/vr)

0.86
Tire
Emissions
(tons/yr)
0.12
Annual
Total

Emissions
(tons/yr)

0.99

-Emission factors come from AP-42 Appendix L, Size Specific Total
Particulate Emission Factors for Mobile Sources, PP.2-22 to 2-24.

-Daily Vehicle Miles Traveled obtained from Intermountain Demographics.
-Daily Emissions Factors are considered constant throughout the year.
-Vehicle Miles Traveled x Emissions Factor = Emissions

-Annual emissions obtained by multiplying daily emissions by 365 days/year.



VI. RESULTS

The total PM,, emissions from different sources are presented in Tables C-1, C-2, and C-3.
The tables present the annual emissions in tons; and the daily emissions for winter and non-
winter conditions in pounds, each in descending order of magnitude. Fugitive road dust and
residential wood combustion are considered significant sources during winter months, and thus
are key elements for the annual emissions.

Table C-14

ANNUAL PM,, EMISSIONS, TONS/YEAR

Source % of % of
1994 Total 1997 Total

Fugitive

Road Dust 305.1 62.7 322.2 63.7

Woodstoves/

Fireplaces 97.0 19.9 98.0 22.6

Building

Construction 63.4 13.0 63.4 12.5

Railrcad

Locomotives 8.8 1.8 8.8 1.7

Tailpipe 7.3 1.5 7.9 1.6

Misc. Burning 1.5 0.3 1.5 0.3

Aircraft 1.3 0.3 1.3 0.3

Brake &

Tire Wear 0.9 0.2 1.0 0.2

Natural Gas

Combustion 0.7 0.2 0.8 0.2

Agricultural

Tillage 0.5 0.1 0.5 0.1

Heating Oil

Combustion c.1 0.1 0.1 >0.1

Road

Construction 0.0 0.0 0.0 0.0

Total 486 .6 100.0 505.5 100.0
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Source
Woodstoves/
Fireplaces

Fugitive
Road Dust

Building
Construction

Railreoad
Locomotives

Tailpipe
Aircraft

Natural Gas
Combustion

Brake &
Tire Wear

Misc. Burning

Heating 0Oil
Combustion

Road
Construction

Agricultural
Tillage

Total

Table C-15

DAILY WINTER PM,;,

% of
1994 Total
2878 50.7
2210 38.9

468.8 8.3

57.6 1.0
40.2 6.7
7.3 6.1
6.8 0.1
5.0 0.1
3.3 0.1
1.5 >0.1
0.0 0.0
0.0 0.0
5679 100.0

EMISSIONS, LBS/DAY

% of
1997 Total
2906 49 .1
2420 40.9

468.8 7.9

57.6 1.0
43.2 0.7
7.3 0.1
7.2 0.1
5.4 0.1
3.3 0.1
1.7 »>0.1
0.0 0.0
0.0 0.0
E921 100.0
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DAILY NON-WINTER PM,,

Source

1994
Fugitive
Road Dust 2448
Building
Construction 493 .4
Railroad
Locomotives . 57.6
Tailpipe 40.2
Misc. Burning 10.0
Aircraft 7.3
Brake &
Tire Wear 5.0
Agricultural
Tillage 4.4
Woodstoves/
Fireplaces 0.0
Natural Gas
Combustion 0.0
Heating 0il
Combustion 0.0
Reoad
Construction 0.0
Tetal 3085.9

Table C-16

EMISSIONS, LBS/DAY

% of

80

16.

100.

Total

.0

% of
1997 Total
2570 80.4

493 .4 i5.6

57.6 1.8
43.2 1.4

10.0 0.3

7.3 0.2
5.4 0.2
4.4 0.1
0.0 0.0
0.0 g.0
0.0 0.0
0.0 0.0

3191.1 100.0
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VH.

V.

QUALITY ASSURANCE

All of the data collected from different sources are checked for quality control, if
possible. The data, when transferred to forms used for calculating emissions, are
reviewed by DEQ staff for accuracy and precision. Any conversion factors and emission
factors are verified to assure accuracy.

Some of the emission calculations involving large data sets are verified by personal
computer using Lotus 1-2-3 spreadsheets. This approach significantly reduces the
chance of calculational errors and makes data changes and corrections quite simple. To
ensure that the spreadsheets are calculating properly, all calculations are manually
checked. All manual calculations are performed twice for accuracy and precision, and
subsequently verified by DEQ staff not involved in the determination of the emission
inventory for Bonner County. The verification involves reasonableness of computed
emissions and assumptions based on good engineering and scientific judgment.

If emissions from a source can be calculated by multiple methods, all of the methods are
used to compute the emissions. All of the results are analyzed in detail to determine the

reasons for the difference in results, if any, and a decision is reached to utilize one of the
methods for that particular source.
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APPENDIX D

D-1: CMB RECEPTOR MODELING
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CHEMICAL MASS BALANCE (CMB)

RECEPTOR MODELING FOR SANDPOINT, IDAHO

INTRODUCTION

The Chemical Mass Balance (CMB) air quality model is one of several receptor models which have
been applied to air resources management. The CMB model uses the chemical composition of
particles measured in source emissions and on ambient PM,, filter samples (receptors) to identify
and quantify the contributions from potential sources that affect the ambient PM,, levels. Receptor
models are generally contrasted with dispersion models which use estimates of pollutant emissions
rates, meteorological transport, and chemical transformation mechanisms to calculate the
contribution of each source to receptor concentrations. The two types of models are
complementary, with each type having strengths which compensate for the weaknesses of the other.
A reconciliation between dispersion model results and receptor model results is the final step in the
PM,, source attribution analysis.

This CMB analysis utilized receptor data from the long term State and Local Air Monitoring System
(SLAMS) PM,, monitoring site located on the Post Office in downtown Sandpoint. Thirteen high
PM,, concentration filters samples from 1988-1992 were submitted for elemental analysis and
source apportionment analysis by CMB.

Wood processing is the primary industry in Sandpoint. There are four wood processing facilities in
the immediate Sandpoint area. In addition to a potential industrial impact, qualitative information
has indicated that the elevated ambient PM,, levels are influenced by residential woodburning and
fugitive road dust. Sandpoint is also affected by regional wind/dust storms that occur mainly in the
late summer and fall.

RECEPTOR PM,, DATA

Exceedances of the 24 hour PM,, standard in Sandpoint are seen during the period from September
through March. Two saturation studies were initiated in 1989 and 1992 in an effort to clarify the
extent of the PM,, problem. However, operational problems and low PM,, levels during the studies
caused the results from these projects to be of little value in understanding the sources affecting the
high ambient PM,, concentrations. Two filters from the 1992 Saturation Study were analyzed only
for use in interpreting the results from the SLAMS filters.

The SLAMS PM,, monitoring site, located on top of the Sandpoint Post Office, was established in
1986. Figure D-1 is a map of the Sandpoint area indicating the location of the PM,, monitor. Six
exceedances of the 24 hour standard have been recorded at this location. Five of the six exceedance
samples from Sandpoint were analyzed. The sixth, an exceedance on September 6, 1988 (219 ug/m’
), has been determined to be an exceptional event. The smoke from the many wild fires in Idaho and
neighboring states caused elevated PM,, levels at many monitoring locations in the Northwest
during the first week of September 1988. This September 6, 1988 sample was not analyzed for
CMB receptor model application.
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In addition to the five exceedance samples, eight samples with concentrations greater than 100
pg/m® were chosen for analysis. The guidelines for CMB modeling suggest a minimum of five
samples need to be compared for a representative view of the source influences in an area. To
insure an adequate data set for CMB analysis, the thirteen PM,, samples chosen for elemental
analysis were selected from the fall and winter periods from 1986 to the present. The filter
concentrations and the sample dates are listed in Table D-01. All the SLAMS samples ran for 24

hours, midnight to midnight.

Table D-1: SLAMS Filters from Sandpoint Post Office
Selected for CMB Analysis

2-21-88
2-24-38
3-16-88
12-7-88
3-23-89
9-25-89
2-26-90
3-2-90

3-6-90

10-4-90
1-22-91
2-23-91

157 pg/m’
179 pg/m®
101 pg/m?
131 pg/m’
108 pg/m’
116 pg/m’
192 pg/m’
122 pg/m’
109 pg/m’
218 pg/m’
110 pg/m®
144 pg/m’

2-4-92 199 pg/m’

Quantification of the masses of 35 elements, aluminum through lead, was done by X-ray fluorescence
analysis (XRF) on each of the above filter samples. Because the samples were collected on quartz filters,
the silica content of the particulates was not able to be analyzed. The masses of the sulfate (SO,7), nitrate
(NO™), ammonium (NH,"), and chloride (CI) ions were determined by ion chromatography (IC). The
concentrations of the potassium (K*) ion was determined by inductively coupled plasma (ICP) analysis
and the elemental carbon (EC) and organic carbon (OC) were determined by thermal/optical carbon

(TOR) analysis.

C. SOURCE PROFILE DATA

Emission inventory results indicate that the major PM,, sources in the Sandpoint area are the wood
products industries and area sources, such as residential woodburning, fugitive dust and vehicle
exhaust. Below are discussions of the source profile types used in the CMB modeling analysis.

1.  Wood Products Industry

There are four significant wood product processors in the Sandpoint area. Section Il A.,
Emission Inventory and Projections, provides complete emission inventory information. PM,,
emissions from these sources include particulates from wood combustion and process dust
collection. Source profiles have not been generated for these particular sources. Hog fuel
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boiler emission profiles from Oregon facilities were included in the CMB source files, but did
not show significant contributions to the ambient PM,, concentrations. The emission profiles
from hog fuel boilers are similar to residential wood combustion profiles. The CMB results for
residential wood combustion could include the emissions from the wood product industry, due
to the similanty of the emissions of these two source types.

2. Residential Woodburning

A wood burning profile has not been developed specifically for Sandpoint. The Portland wood

burning profile from the Pacific Northwest Source Profile Library was used in the CMB
modeling to represent the Sandpoint wood burning emissions. This profile is referred to as

RWCPORT in the CMB resulits.

Although there are some differences in the types of wood burned in the two areas, the Portland
profile better represents the wood used in Sandpoint than any other profile that is available. The
majority of wood burned in Portland is Douglas fir and alder; in Sandpoint the major types of
wood burned are tamarack and fir.

3. Fugitive Dust

Three road dust samples from different areas of Sandpoint and one plowed field sample were
collected in May 1992. The XRF elemental analysis of these four resuspended samples were
compared. Since the chemistries of the three road dust samples were similar, the road samples
were combined, resuspended and analyzed as a composited road dust sample. The XRF
analysis was repeated for this road dust composite. The two Sandpoint fugitive dust source
profiles used in the CMB analysis are listed in

Table D-02.

4. Vehicle Tailpipes
A mobile source profile from Denver was used in this Sandpoint analysis. The profile is made
up of a mixture of diesel, leaded, and unleaded fuel emissions. Vehicle emissions did not fit

into the Sandpoint receptor modeling analysis, indicating that vehicle exhaust is not a major
source of PM,, particulates in Sandpoint.

Table D-2: Geologic Source Profiles from Sandpoint

CMB Pneumonic Description

ROAD Composited road dust profile comprised road dust samples from near
Lincoln School, the Post Office, and from State Highway 95.

PLOWED Agricultural dirt sample collected from a plowed filed near the
University of Idaho Extension Research Center, approximately 1 mile

north of Sandpoint.
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5. Diesel Emissions

Heavy duty vehicle emissions were used in the CMB model to represent the diesel locomotive
emissions. Although train traffic is heavy in Sandpoint, the receptor model did not show
significant contribution from locomotive emissions.

6. Secondary NO; and SO;

Sulfate and nitrate, as SO,” and NOj respectively, were included as source types in the CMB
modeling effort. Secondary sulfate and nitrate were indicated by the CMB model to be a very
small, but statistically significant source of ambient PM,,.

D. RESULTS AND DISCUSSION

The CMB receptor modeling results from the thirteen filter samples are found in Table D-03.
The individual CMB model runs are attached at the end of this appendix. Overall, the CMB
model's diagnostic statistics, which indicate validity of the model results, were well within the
acceptable ranges. In some cases, the model-generated PM,, concentrations were outside of
the acceptable range. The model's guidelines suggest that the percent mass calculated by the
model should be between 80 and 120% of the gravimetricly determined mass. Five of the
samples had calculated masses which fell below the 80% limit. Because of the uncertainties
associated with these five samples, the source apportionment resuits should be considered
questionable. Only the CMB runs which met all the acceptability guidelines are considered in
this receptor modeling analysis. The dates, PM,, concentrations, and the source contributions
of the eight valid samples are given in Figure D-02. The CMB results in Figure D-02 are
factored to 100% mass recovery for ease of comparison.

The particular causes for the low mass recovery problems are not completely known. Section
E., Limitations, includes a discussion regarding the individual samples that do not meet the
acceptable mass recovery criteria.

Three of the samples shown in Figure D-02, 2-21-88, 2-24-88, and 2-4-92, illustrate the source
contributions from exceedance days. The wood combustion and fugitive road dust
contributions vary slightly on these days, but the CMB model generally indicates that
approximately half of the PM,, mass is attributed to wood combustion and half is due to
fugitive road dust. The same average source apportionment holds true for all the other, high,
non-exceedance PM,, samples in this analysis.

It should be noted that all the samples detailed in Figure D-02 are winter samples. Two
exceedance days in the fall, 9-25-89 and 10-4-90, were analyzed, but failed to meet the percent
mass recovery guidelines for valid samples. Table D-03 indicates that the CMB results of these
samples are overwhelmingly influenced by fugitive dust sources. Despite the low mass
recoveries in the fall samples, the CMB source apportionment is likely to be accurate since
high, gusting winds and blowing dust were documented on both the analyzed days. Under such
conditions, fugitive dust would be expected to be the dominant source of PM,,.
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Table D-3: CMB Model Results with (Uncertainties) Percent Source Contributions
to PM,, in Sandpoint

PM,, Wood Fugitive SO, NO; Calc. %
po/m’ Combust, Road Dust PM,,

2-21-88 157 42 4 42 8 0.7 0.9 86.5
(5.0) (2.9) (02) (02)

2-24-88 179 44 6 33.4 1.1 1.3 804
(6.0) (2.3) 02)  (0.2)

3-16-88 101 59.1 249 3.1 1.5 88.0
(7.4) (2.0) 0.6)  (0.3)

12-7-88 131 41.5 2.5 1.2 0.7 455
(4.6) (0.4) 02 (0.2)

3-23-89 108 42.5 383 1.3 1.2 83.1
(5.0) (3.0) 02) (0.2)

9.25-8§9% 116 19.3 50.6 0.7 0.4 70.9
(2.9) (3.9) ©.1 (0.1

2-26-90 192 24.8 43.1 0.8 04 69.1
(3.6) (2.9) ©.1)  (0.1)

3-2-90 122 346 425 1.1 1.0 79.1
(4.6) (.7) ©2) (0.2

3-6-90 109 32.1 463 1.4 1.1 80.6
(4.9) (3.9) 02) (02

10-4-90** 218 3.9 66.1 0.4 0.2 70.4
(1.7) (4.6) ©1 (1)

1-22-91 110 343 48.1 1.7 1.9 85.6
@.7) (3.4) ©3)  (0.3)

2-23-91 144 457 499 0.6 0.1 958
(5.5) (3.6) 0.1)  (0.04)

2-4-92 199 333 543 0.8 04 88.6
(4.5) G.4) ©1  (©.1)

*  Exceptional Event due to high winds and blowing dust in Northern Idaho

** High winds and dust
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E. LIMITATIONS

Modeling resuits are only as good as the quality of data used. There were some shortcomings which
limited the performance of this CMB analysis. These areas are listed below.

Differentiation between wood product industry emissions and residential woodburning emissions can

not be quantitativelv determined.

The CMB model was unable to distinguish between the wood product industry sources and the
residential woodburning source. All wood combustion sources have similar profiles and are
indistinguishable in the CMB analysis. An emission's profile for process wood handling (e.g.
sawdust) would be similar to the wood combustion source profiles. Because of the similarities, the
wood combustion source category listed in the results section above, includes the PM,, contribution
from residential wood burning, and raw and combusted wood material from industrial sources. The
proportion of wood combustion contributions attributable to the three types of wood sources can
not be determined by CMB analysis.

Microscopy analysis was initiated in an effort to identify the types of particles on the filters. By
identifying the particles and the relative number of the different types, a qualitative estimate of the
impacting sources can be determined and used in conjunction with the CMB results.

Three filter samples, 2-21-88, 2-26-90, and 10-4-90, were looked at using polarized light
microscopy (PLM) and scanning electron microscopy (SEM). Initial results of the PLM analysis
indicated that the majority of the particles on the filters were charcoal particles. Minor constituents
were soil particles and cellulose fibers. The SEM analysis indicated that the majority of the particles
were soil particles. Further analyses were conducted to attempt to clarify the conflicting resuits.
Additional PLM and SEM analyses, along with 2 low temperature ashing (LTA) procedure, were
completed for the original three filters.

Although definitive conclusions cannot be made based on this limited study, it was determined by
PLM and SEM analyses that the majority of particulates on the three analyzed fiiters were soil
particles. The previous confusion as to type of particles on the filter samples was due to a the
masking effect of a "film" of carbonaceous material which covered the soil particles. It appears that
fugitive dust was the dominant source of PM,, during the day. Since the PM,, samplers operated
midnight to midnight, a nighttime woodburning source likely contributed the carbon which layered
over the dust particles, causing the confusion in the PLM particle identification.

The particulate mass on the filters only slightly decreased after the LTA analysis in which the
samples were heated to 100° for an hour. The results of the LTA analysis indicate that there was
likely only a small amount of uncombusted, but potentially combustible material (raw wood material,
such as cellulose fibers) on any of the three filter samples. The LTA resuits provide qualitative
information only. Further detail regarding the PLM, SEM, and LTA analyses is provided in the
report attached to this appendix.

The information gained through the microscopy and LTA analyses has indicated that the majority of
the carbonaceous material on the filters is from a combustion source, not from raw wood fibers.
The cellulose filters identified in the original analysis were actually fibers from the quartz filter
media. Finally, the microscopy analyses indicate that the particles on the filters are primarily from
geologic sources and from combustion sources. The SEM, PLM and LTA results must be
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considered qualitative. However, these limited analyses have provided enough additional
information to increase the confidence in the results from the CMB analyses.

The resolution of XRF elemental analyses is not optimal on samples collected on quartz filters. The
fugitive dust source apportionment may be affected.

The fiber matrix of quartz filter interferes with the signals that represent the mass of the lower
weight elements found on the fiiter samples. The majority of the elements found in soil samples are
lower weight elements, such as aluminum, silica, and calcium. The high uncertainties associated
with these elements may negatively influence the CMB apportionment of the fugitive dust source.
Since fugitive road dust is a major source in the Sandpoint area, its apportionment may by
significantly impacted. The low data recoveries by the CMB mode! on the days affected by high
fugitive dust impacts may be accounted for by the low estimation of the elements associated with the
fugitive dust on the filters.

The wood combustion source apportionment may be affected by the questionable soluble potassium
values and/or the woodburning source profile that was used in the analysis.

Soluble potassium (K*) is generally a good indicator of woodburning emissions. However, the K
was not used in the CMB analysis due to poor "fit" with the other elements. This "fitting" problem
could be caused by the method of analysis of the K” on the filters or because of the woodburning
source profile that was used in the modeling.

The inductively coupled plasma (ICP) method was used to determine the mass of K on the filters.
This method is an acceptable method for analysis, but is different than the one used to determine the
K° in the woodburning profile. The discrepancies in methods may have influenced compatibility of
the source profile and the filter sample measurements.

A Portland woodburning profile was used to determine the wood combustion contribution for the
Sandpoint receptor analysis. A high percent of the wood burned in both areas is fir. However, larch
is also an important wood burned in the Sandpoint area but not in the Portland area. No existing
residential woodburning profile contains emissions from the burning of larch. Therefore, the poor fit
of the K” in the Sandpoint analysis could be due to the different types of wood burned in each area.

Five of the thirteen samples had model calculated total PM,, concentrations outside the suggested
acceptable range.

When the CMB model is not able to account for at least 80% of the total PM,, mass, the problem
could be expected to be caused by either: 1) a missing source that has not been included in the
analysis; 2) an initially erroneous PM;, concentration calculation; 3) a bad analysis of a filter sample
or a source emission profile. All five of the gravimetrically determined PM,, concentrations for the
questionable samples were rechecked. There were no obvious problems regarding the initial
concentration calculations. The filter analysis for 12-7-88 indicated exceptionally low
concentrations of all the analyzed elements. The elemental and ionic analyses were repeated and
indicated similar results as the first set of data. Therefore, it must be assumed that an initial
calculation problem is likely to be the reason for its bad performance in the model. This sample
should be eliminated from all further examination.
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Review of the information associated with the 2-26-90 and the 3-2-90 samples indicates no
observable reason for the low mass recoveries of the model. The low recoveries could be affected
by the high fugitive dust impact on these PM,, masses. The limitation regarding the analysis of
quartz filters in areas influenced by high fugitive dust impacts is discussed above.

The samples from 9-25-89 and 10-4-90 were the only fall samples analyzed and were known to be
primarily impacted by blowing dust. Microscopy analysis of the 10-4-90 indicated an overwhelming
majority of soil particles on the filter. Although all the possibilities regarding the causes of "bad”
samples must be considered, it is likely that an analysis problem associated with the high fugitive
dust impact on quartz sample filters is the likely cause of the low recoveries. The meteorological
events support this conclusion. Despite the low calculated masses, the CMB results listed on Table
D-03 for these two fall samples probably reflect generally valid source apportionments.

The filter samples were not refrigerated; mass may be lost from the older samples.

All the filter samples were sealed and in good condition when submitted for analysis. However,
mass (particularly the organic fraction) may be lost with time, if the filters are not refrigerated. It is
possible, but not quantifiable, that some particulate mass was lost from the filters prior to analysis.
The woodburning apportionment would be most effected by this problem.

F. CONCLUSIONS

Considering the above discussion of the results and limitations, the following points summarize the
receptor modeling analysis on source contributions to the elevated ambient PM,, concentrations in
Sandpoint.

1. The PM,, mass on high, winter samples appears to be approximately equally influenced by
emissions from wood combustion and fugitive road dust.

2. The CMB model was not able to differentiate between the emissions from the wood products
industries and from residential woodburning. Through microscopy analysis on a limited
number of samples, it appears that the emissions from process wood handling are not
significant on the PM,,, filters collected at the Sandpoint Post Office.

3. Exceedances found in the fall months occur on high wind, blowing dust days. The
overwhelming majority of the ambient PM,, levels recorded on these days is caused by fugitive
dust.
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el

SOURCE CONTRIBUTICN EETIMATES ~ <ITT: SANDPOIN DARTE: 09/2%,89 uSzeiow: 7.
SAMPLE DURATION 24 START HOUR o 14] 21z -
R Sduare 27 PERCENT PMASS 70.9
CHI S3uARE 1.20 DF 2
SOURCE
x TYPE SCELUG/ MDY €70 ERR TETAT
Z ROAD 59.4784 2.5061% 12.022¢0
3 rwcpar: 22.422¢ 3.4372 6.523%
77 sGa .837¢C L1829 5.87%2
73 NOZ Lel83 ST 1.3392
NEASURED CONCEMTRATIOMN FOR 3212ZS: T
118.2+= 11.6
UNCERTAINTY/SINILARITY CLUSTERS VERSION: 7.0 SUm CF CLUSTE= I0URCES
SPECIES CONCENTRATIONS - SITE: SAMCPOINMT DATE: Q09/2%5,89 WERSIOM: ~.2
SAMPLE DURATIGON 24 START ~GUR co 5IzZz%: -
] SGUARE .27 SERCEINT ™aSs ?0.9
<HI SJUARE .20 oF ?
SPECIZS--~ : e aAg e e e CAL e ————— ————— AATIC Z/M=----2ATIS A/U
1 TMAaC Til8.200%0+- 11,6300 32.3383%5~- S.371:2 JTLe- L8 -2.7
c204 NQ2 L L2464 - .0801< 56667+~ .04338 1.00+= i3 .0
czo3 Q4 ¥ 86512~ 12222 86412+~ .08439 1.20+- 7 %
L2046 NH4E .18848 -~ 24665 02209 %~ 02700 L124=  ,.35 -4.4
czo8 £ 23100+~ .03800 .05942+~ .03350 LA7+= L0 -5.%
€201 ac X 15.56%32+- 1.9365F 13.93477+- .82077 L82+= L1 -1.3
£202 =C x 1.596493+—~ 278467 2.54590+= .45345 JSCe=- 22 1.6
C13 Al X 3,06Q11-- .93382 £.41730+~- 78069 L 33+ 27 1.0
cia 31 L0000C+~ 00000 15.89%&81+- 2.84227 .00+- < S.68
2is s .20000+ .027¢8 .30009< .00708 .20< .0 .0
Cis 3 L15291-- 038689 . 35728+~ .02843 ey R -2.1
237 ot .200CG Q1653 01879« 00951 . 20¢ o 1.9
2.9 - 1 L.34590 - + 03480 ..8306 -~ 19936 LeiBe=- 12 .=
2% oA ' PR S .o495% 75784 >~ .1Q07aa JSle . -
ez - x P P T T Lo3e1F LI9%4B - < J294C JF2e- P -.2
23 ‘. x 20815+~ . 30310 21015 e= .203%0 - 2 =3 S
oze R vivint ML .901a7 .0078&+-~ L0170 e T ter
228 - .C84adgw— .3085s u383i - .208%2% nsde=- 12 =11
coé -z « SL.ETElle- o521 S.PRA20 - «aTUsa sZhi- .- =1l.1
223 it 30000« 20182 .002%3<¢ L0128 L 0s Y] 1.3
29 U 03025« 20367 .0064% = .00122 e ). 3.l
=30 Z £ 02503~ L0227 04378 -= .0228¢% L38-= T3 .2
=l b M ) b2 N 1o Lo 00082 +- L3007< LEZe=  LET -.3
i23 33 .LY1FE. 20291 LG0202 L0047 - Yol st .-
-sd 3z BTy 1o ol 2N LIU123 . 30029 L0052 .0 i .o
T3z R e et .201%% L0018 == . Q0% v T .- -2.2
LI7 =3 . LiQbEze- Y Jas b eGP e il TemE== =2 -
-} = « s iBFPd-- . s0dn Tl 3Ede- L0302 .38 .= - .3
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SSURTI IIONTRIAUTION EITICATEZ -
SAMPLE DURATION 24 g
R SQUARE .74 PZACEM ]
CHI SQUARE 2.12 OF H

1 SANDPZINMT JATEZ: 22/24&/9%  ERSICN: T.C

T sCUR 00 SIZt: T
T

SQURCE
* TYPE SCE(UG/M3) STD ERR TSTAT

2 ROAD 82.7%47 5.5485 18.9137
2 ruwcoort 47.7085% 45,8682 &.74¢2
’7 304 1.48a7 L2718 2.6470
78 NO3 L2507 77T 1,7E?9

MEASURED CONCENTRATICN FOR SI2%: 7
1921+~ 19.2

UNCERTAINTY/SIMILARITY CLUSTZRS JERSION: 7.0 SUm GF CLUSTER SJURCES

- ol o S A - - - —— -

SPETIZS CONCENTRATICNS - SITE: ZANDPOINT SATE: C2/24/90 VERSION: 7.0
SAMP_T SURATION 24 START HOUR 00 SIZE:
! SAUARE .?a SERCENT MASS 69.1
CHI ZQuaRe z.12 > )

SPELIZS e e o L et Dl D CALS == e e =2ATI0 &/ h==--=3 SATIDJ &’sU
c: THAC T O192.1C000+- 19.22000 13Z.79880-~ £.407%7 49+- 0B -2.8
{204 NO3 x 1.071C1+- Wi5148 2.07101*- -08420 1.00+- .16 .2
£a2 304 x l.34831L -~ -218%s L.53482:i-- -1304% 1.00-- .7 .9
C2cs NH4 21886+ .0309s + 084699+~ -03880 W21+ L =-3.5
<208 L + 24200+~ .32700 -12686+- 08747 £ 924+= .25 -1
C201 cc x Z3.78971~- Z.92903 17.243Z8+- 1.47918 .78+ 1 -1
c2e2 g X J.11991-- .47373 5.21187+- .73980 1.67+- .39 2.

Ci3 A X 7.52619+- 1.82331 7.44022+~ 1.38308 1.02+- .29 .1
2is S .00000+-  .J0000 22.417%4»~ 4.03486 L00+- .00 5.4
218 P .00000< .02875 .00019< 01005 .00< .00 .0
Ti6 g .29993+-  .05522 .09393+-  .34048 31+ L5 -3.0
Zi7 L .12340+- 02422 .03998+- 01403 $32+- .13 -2.7
t1e % ®*  J.85270+- .30530  2.6222%--  .18227 L99e= L1 -l
s pr *  1.3277i--  ,I817%  [.IS187-- 13139 JTae= L lb -1.2
;2 -1 ¢ 29825+--  ,23785 31700+~ .0418C¢  t1.40~- .IZ i.:
iz . -90003< L0605 .9142%¢ .S0302 .00< .20 ..3
el i t S9L0F0+- L302T8 L0L189+-  .00Z4T  L,02+- Il ..
bl pit L27238-- 30849 .$8411-- LD074% LTae- L3 -i.a
128 FE . 3.04073-- 34578 2,09891e- 40943 B1-- L2 -i.3
2 ME .C0009- .J0132 .20242< L3oi9 BT N it
P U 2 L311T7e- 00177 .Q0910~--  ,20192 L7720 -1.9
z2 IN .00000¢ 23574 26243« .03228 .00 20 1.3
pigs 34 .20600~ .30102 301:=< 00119 000 .20 .8
i3 =3 .30787-- 30240 LI082Z- .30587 -35+- .77 o
1ze iz . 20063 L3011l .uOO“.\ . 20079 L300 LB .
i3 3= .30887--  L01%¢ <J0038--  .20077 L38-- Lla -i.7
) 78 . .C1992-- eIt «di3be--  .2301%58 .,l3-- .13 .7
235 iR ‘ .3188%-~- 8382 -JZR32e- L204TL LL31-- =T t.2
Ze Rt .i023¢ .23 .9022% 1.i8¢ l.el .-
len == VLT . 20507 .3l03aes 220235 1.7¢7 .33 1.2
2z “Q .20%4] 508480 .01y .20312 et TR -
.34 32 -906¢0 . . 20903 .s0eay .29722 L300 L3 .2
27 A3 -JCCen. .aine .J02e2 00992 006 L33 .2
bt -3 -00G04 “llae .U0S%a. .011C% 00 L uC .:
-8 - a0l 21800 icoce 212zt R0 TVERR & .2
-2y o cwddliem LLiwad b Y s R -z
p- i3 .3198ay L1287 1A .32328 L.TS 1,33 .3
p-1 24 30000« LL371e L3377 .37728 .06 .59 .-
37 - 206284 il%es L3027 RS L30< L0 .3
130 -G 50660 90237 . 3300C - S017¢C .30¢ 06 .2
32 23 .32%%5-- 1084 BLiz-- 98 I.Ts-- .78 L3



ICURCE CONTRIBUTION £3TIRATEIZ - 3I7T: TAMDFOINT JATZ: L4027 PR GER5ION:I 7LD
SHMPLE CURATION 2a START HOQUR o1} 3iZz: v
R SGQUARE .37 PEZRCENT ™ASS 79.1
CHI SOUARE .98 z ?

SOURCE
x TYPE SCE(LUG/NT)Y 3TDh £8R TSTAT
2 ROAD 51.81:" 2
3 rucport 42.2159 5.4075% 7.528%5
77 S04 1.2832 L2228 -
75 NO3 1.2501 L2361 $.294:

MEASURED CONCENTRATIOM FQR €I3E: ~
122.04- 12.2

UNCERTAINTY/SINMILARITY CLUSTERS JERSION: 7.0 Sum CF CLUSTER SOURCES

- - - - - -

—————— - — [ - - o - -

DATE: I2/02,90 “EREICN: 7.0

SPECIES CONCENTRATIONS - €ITE: SANDPOINT :
SAMPLZ DURATICN -4 3TART MOUR G0 SizZz: -
# SQUARE .77 PESRCINT MASE 79.1
CHI S3JUARE .39 oE 3

§PEIIZSmmmmome - —AEAS-=ommm s ~emm = ZALCmmmmmmmm e SATIC C.1----3ATIO Q/U
1 TMAC T 122.00000+- .2.20000 3:.34084r~ 5.851%8 JSe- Ll -i.8
€208  NO3  x  1,.38822--  .19832  1,38822+~  .i2377 1.00+- .17 .0
€203 204  x  1.34014--  .18952  :.34014+- 12833  1.)0+- ..7 .0
£206 M4 .22594-- L0319 .04153+~  .32509 L= LIl -a.s

czs X 22409+~ LG2509 .11225+- .G4333 $S0+- Il -2.2
L20t ac x  27.3437%+- 1.10558 2I.88Q61-- 1.44189 .84+~ 11 -1.3
c2c2 =C x 2.8064%+- .43249 <.30739+~ .82278 1.4i+= .38 1.8

iZ &L x <.78918-- 723516 <,78357+~ +35373 L.20== .23

.
o

Cla St .00000+~ 00000 14033579+~ 2,32783 00+- 20 5.4
nLe » L00000¢ L9271 .90017< 00832 Lo Rels) .0
Cia 3 L3008G-~ . 35340 . J4BEF+- .92%4%5 smo .29 -3.9
27 i ¥ 05445 -= .0187% L35I8+~ .J1242 e52e-  IZ -.9
) A € t.49750-=- .233560 . BT290- 17799 Telle- 1! .8
opals] -} x P77 g Lod012 284759+~ 07488 LET-- I3 -3
Loz TI 11358~ LJi867 L L51084+- 02822 i L 1.8
=g i .300Q0~ L2087 L208945¢ 00322 ik J0 1.4
cas R x .J04t -~ LANLRZ L0049+~ Q0152 L.sT==  .3is 1.3
228 “thi x 03885 L00878 .23390+- .J0447 =1 -.7
-ea sz x L.727 76~ L30722 ZL.3ES21 .- LoSA2T N -
£z2s £} x .002844+- 20141 L0228+~ .C0121 JFoe LT3 -.i
oz oy 01081 ~- L0143 30576 +- LI0L2: 33 L4 ~2.5%
239 =N L9000« AR Y-t-1 L 039924 .Q20z: e .20 .2
<2 el LwGC00e 20100 L 20073 L0673 et B .20 .5
piac 28 00237 -903%e . IVET A L0367 te.T L.t .t
£33 iz . 20G00 00128 .J00Ca L0053 ) cwl .:
o3 iR L3038 e .L0lae . 30038+~ v Ieioh. 3 eat== L3 =-2.¢
227 =3 L0282~ L0197 . JO8S2 -~ L2010C M LR 2.7
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SgURCE CONTRIBUTION ESTIMATES - SITE: SANDPCINT DATE: 037/06/90 EREIIN: 7
SAMPLE DURATION e START HGUR ple] SIZE: -
R SOUARE .?7 SERCENT MAGS 80.46
CHI SQUARE 1.12 DF 9
SQURCE
* TYPE SCE(UG/NY €7D EFR TETAT
s ROAD $0.48636 8,277 11.813¢
3 rwcpart 38,9770 4.3183 7.228%
77 504 1.484¢ .Lhaé S.5484
78 NQ3 1.2197 L129¢% 2.2128
MEASURED CONCENTRATION FOR SIZE: 7
109.4+- 10.9
UNCERTAINTY/SIMILARITY CLUSTERI VERSION: 7.0 eym QF CLUETER SJURCES

SPECIES CONCENTRATIONS - SITE: SANDPOINT
IAMPLE DURATION ze 3TART HOUR
3 SGUARE .77 PERCENT NASS
CHI SQUARE 1,12 oF
3FECIZSmmmmmmmI==rAEAG-m—wmmm == om oo CALZ-====
ct THAC T 109.40000+- 13.7500C 95.18263--

202 1 ] L.2383%--
€203 S04 X L S2210-~
€204 NHS L0347+
cao8 L el AR b
€291 ac ¥ C2C.63918+-
£202 =L x 2.69918+—
€13 aL ] 2.553556%-
cia 31 . 00000+~
Cis P .00000¢
CLé Kl L31F10+-
i - L103%8--
oL £ x L. 5303500 -~
720 - x L7SCATDe-
32 v o060
Tod ZR x L2075 e
22s “IN ks L6393~
et} sz X L.aPlEle-
fotnt- | i L RVl
cz9 Cu L6998+~
L3 N . 30000<
o3t GA . 20300+
233 as L 3QZT2
piat | 35 0GOS0
o) ZR Q17T
gl -3 L L Lbsg-
<23 2S LS GODC
o7 t L I1300C.
-] = . .08y
p s "0 L3wasy
L2 =h RtvEsty [
o3 - B+ Julioie N
23 22 ira- Loy
L4% o NP TR L
e 0. . ol d
p-34 i3 R o] 414
Pt A . 2Q0C0r
=y e L2220
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. 30000«

i)
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22010
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RRvIv] It
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4
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1

I
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o
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IJUBCE SANTRISUTION Z3TIMATES - SITE: ZaNppoInT
$AMPCE 3GRaTidN LC 20 %% TorARTSgcA oRS
R SGUARE .96  PSRCEINT mass 70.4
CHI SOUARE 1.55 oF

SOuURCE
x TYPE SCE(LG/N3) §7D ERR TSTAT

2 ROAD 14,1290 9.9882 19,4299
3 rucpor: 8.4041 3.44390 2.304%
7 SQa .843% 1628 5.1904
78 NQ3 .322¢8 .1388 J.7848

MEASURED CONCENTRATISN FCR SIZ2: 7T
218.5+- 21.9

UNCERTAINTY/SIMILARITY CLUSTERS VERSION:

7.0

SPECIES CONCENTRATIONS - SITE: ZANDPOINT DaTE:
SAMPLE DURATION 24 START HOUR
R SQUARE .58 PERCEMT MASE 70.4

CHI SGUARE W33 DF

SFECIES~mmmma o e e e e P ALC e
ol TMAC T 2:8.%C000-- 21.85000 152.89980 -
€202  no3 x .34984-- 12017 .34984--
€203 30a « .343d5.- .21928 .94345+-
206 M4 BT S 02082 .00828+~
£z208 ] 2373006~ .08200 .02235+-"
£201 2 A 1Z2.2=837+-  1.80781 12.218663--
202 Ec .00000¢ .05189 1.54927<¢
.2 aL ¥ 10.23384«- 2.17986 13.30578+-

Cia SI 200000+~ 220000 I1%.04293+-
Cis P -00000« 03263 .00003<

Ci4 g .01806&: .034%4a .10257<
2:7 cL .247%44+- .02170 00704+~
cig 4 1 3.17200-~ .38030 4.37878+~
£2 -A = 2.232&2+- .a%18 2.29723+-
22 "1 x 39073~ . 20003 L2827+~
Iz v \] Lolil8% .- .210492 .02492+-
ca3 iR . 30192~ .00219 21931«
apal.t N L2%19+- 31450 Q9387 --
Cos Fe z 7.35990--  ,0827" T .13422+-
-] Ml 00050 .201483 .00634¢
el bt .Gasag e~ . 20409 L1585+~
i+ IN .30C384- .03388 - 10483+~
2321 Ga %9000 .201904 .J0202<
223 i3 c2Q380e- L2036 «3Q723=
et iz L 30G30¢ 80130 .20072
223 el . 2900¢. 20153 JO0Q7 ¢
27 ~8 x J1787-- . 20289 .e228a--
tI3 3R 233383 L30%2d .233%1 -~
iIF - S bty L3232 .508352:
tad ? * k4T .- L0618 .s1888«~
=2 ~3 a1 e ciota 037y
24 =2 Lilgle- .31063 073l e-
TaT 45 25033 Loilz7 L0841 -
Y- o caa T 1183 JiidE s e
e Y SSLEZN I ST ITIVE
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ARy ANV, LI,
330 Fochberg Road « Monroewnile. PA 15146
412/325.1776 « FAX 412/733-1790

Decemper 11, 1992

Ms. Beth K. Bair HEGEIVED
Idaho Deparment of Hezith and Welfare

1410 Nerat  Hilion DEC 2 4 1382

Boise, ID §3720-9000 .
e Div. of Environmental Quality

RE:  PLM and SEM Examinarion of As-Received and Ashed PM-10 Samglemmunity Programs
RI Lee Group Project No. ESH211388

Dear Beth:

On Sepember 3, 1992, RY Les Group submined a lester report o the Idabo Deparmment of
Heaith and Welfare which summarized PLM (polarized light microscopy) and CCSEM
(computer-conmoiled scanning elecon microscopy) resuits for tres PM-10 quartz-fiber

fiters. The filters were idenrfied as foilows:

Idaho Department of Heaith
{ Welfare Sarmpie D PM-10 Sampic Descrin
6127772 Sandpoint, 2/21/88, 157 pg/m3
8505282 Sandpoint, 2/26/92, 192 pg/m?3
9500541 Sandpoint, 10/4/90, 218 j1g/m3

PIM resuits obtained from that sudy indicared thar charcoal-like particles were the major
censtiment of all thre= samples. The dara suggeswd thar particuiate mamer originadng from
wood-burning sources had a significant impact on these samples. This was in conwast ©
the resuits for the two sampies thar were also analyzed by CCSEM (i.e.. 6127772 and
9_500541) which showed that mix-clay and silicon-rich (quartz} types were the most
apondant species. The CCSEM resuits indicared thar soil was the most abundant sourcs
WIeTeas carbon-rich particies accounted for onty approximaraty 3 peTceat

In the present smdy addidonal analyses were pesformed to provide greater insight into the
differsnces berwezn the PLM and CCSEM dara sews. For these analyses. a one-ceagmers,

~ cireaiar disk was removed from each of the as-recsived samples and photographed using a
. Stereo opdeal microscope. Each disk was thea desiccated. weighed. and low temperanme
ashed (LTA) for a period of one hour. After ashing, the samples were desiccated and
weighed again. The caiculated weight loss which represents the combustbie fracdon is
. regorted below. (For comparison purposes. the CCSEM carbon-rich datz obtained from

o the Septemper 1992 smdy are also inciuded.)
\‘:";, i Sampie ID Wt %) M Carbon-rich (Wt, &)
6127772 2.54 3.2
8505232 2.50 NA
9500541 1.00 3.4
Blank 0.40 NA

“iSargevie, PR ¢ Zarcelev, CA ¢+ wasmingion, £.2. ¢ Saiege, NS o —ousicn. TX
Choora-.ee. Inc.. Srang I1siang. NY
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The LTA results are in fairly close agreement to the CCSEM carbon-rich particle type dara
The LTA results, however, may be only semi-quandtarive because of the small amount of
sample used in the analysis. Also, the CCSEM results are based only on carbon-rich
parucles and not toral carbon; that is, only particles which are comprised of a majority of
carbon would be typed as carbon-rich. Particles which had minor 1o trace amounts of
carbon would not be reported in the carbon-rich category. Thus, it is difficult to ger a e
measure of the toral carbon component based on the CCSEM carbon-rich results.

In any event, the LTA data provide a means to assess the carbon fraction not only from a
weight loss but from a visual perspective as well. For example, Figures 1 through 3
illustrate differences observed in color between the as-received and ashed filters. Note that
for Samples 6127772 and 8505282 (Figures 1 and 2), the as-received samples appear dark
brown whereas the ashed samples appear tan in color. Although dramatic to the eye, the
LTA results indicate that the loss in sample weight was only about 2.5 percent. Sample
9500541 (Figure 3) showed less of a difference in color between the as-received and the
ashed samples. This tends to correlate with the LTA results which reported less of a
weight loss for this sample.

As mentioned above, the LTA results should be considered semi-quantitative. In an effort
to provide 2 measure of accuracy of the LTA data. a one-centimerer disk was taken from the
border of Sample 8505282 to be used as a "blank.” (A blank filter was not provided with
the samples.) As shown above, the LTA analysis reported only a small weight loss for this
sample (0.4%). Referring to Figure 4, it is apparent that there was a small amount of
partculate matter on the border of the as-received sample used as the "blank.” (This was
not totally unexpecred since the filter was taken from the border of a heavily loaded
sample.) Thus, using the "blank” as our measuring stck. it might be concluded that the
LTA results are, in fact, representative of the carbon fracton. Yet this does not explain the
differences in color observed berween the as-received and ashed sampies suggesting a
much larger weight loss.

To evaluare this further. the as-received and ashed samples were examined in the SEM. In
Figures 5 and 6, secondary electron images of the as-received and ashed Sample No.
6127772 are presented. it appears fom these images thai a significant amount of
particulate marter has been removed during the ashing process. This conclusion is based
on the amount of filter fibers visible on the ashed sample.

Energy dispersive specooscopy (EDS) was performed on individual particles on the as-
received and ashed Sample No. 6127772 to further assess the carbon component. This
analysis primarily concenmated on observing the similarities and differences in the as-
received and ashed sampies. The as-received samples consisted primarily of mix-clay
particles (i.e.. silicon-aluminum-rich composition). Very few carbon-rich particles were
observed. Figures 7 through 9 present secondary electron images and elemental specta of
particles thought to be carbonaceous based on appearance. EDS analysis showed that these
particles. although having a carbon component, are rich in silicon, with smailer amounts of
aluminum, potassium, calcium and iron. Fine particles less than 2 pm also had elemental
chemisy characteristics of a clay minerals (i.e., silicon/aluminum-rich). Examination of
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parucles on the ashed fiiter show an elemental composition similar to the as-received
sampie except for the lack of a carbon peak (see Figures 10 and 11). These results may
indicate that the carbon is present primarily as a coating on the particies.

SEM/EDS analysis of the as-received and ashed Sample No. 6505282 are provided in
Figures 12 and 13. Although there was a significant difference in color berween the as-
received and ashed sample (see Figure 2), the secondary electon images show little
difference in particle loading »etween the as-received and ashed samples. EDS analysis
indicates that the sample is ccmprised primarily of mix-clay particles with a
silicon/aluminum/potassium/iron chemistry. Similar to Sample No. 6127772, comparison
of the elemental chemisty associated with particles on the as-received and ashed filters
showed little differences other than the ashed particles had less carbon (see Figures 14
ﬁugh 17). Again, these results suggest that the particles may be coated with a carbon

Examination of Sample No. 9500541 was performed next. This sample was unique
because there was only a minor difference in color between the as-received and ashed
samples (see Figure 3). Also, this sample had the highest PM-10 concenmadon of the three
samples. Interestingly, it appears, based on the color photographs (Figures 1 through 3),
that this sample would have the lowest concentration. Thus, this illustrates how the eye
can be "influenced” by color (i.e., dark color implies higher concentration).

Secondary electron images of the as-received and ashed samples show litde differences in
particle loading (see Figures 18 and 19). This appears to be consistent with the LTA
results which reported the lowest weight loss. SEM/EDS examinarion of individual
particles on the as-received and ashed samples showed little differences. Secondary
electron images and elemental spectra of particles typical of this sample are presented in
Figures 20 through 23. In summary, the SEM/EDS data indicate thar this sample was
composed mainly of earth-crustal particles with carbon present only at low levels.

Summary and Conciusions

The goal of this study was, through PLM and SEM examination of the sampies, to provide
insight on the carbonaceous component and to determine, if possible, the source(s) of the
carbonaceous manter. PLM data reported in the original document (September 3, 1992)
indicated that wood-burning sources had a significant impact on the samples. This was
based on each sample having whar appeared by PLM to be major amounts of charcoal-type
partcles with minor amounts of cellulose and trace amounts of charcoal wood. However,
the CCSEM data reported thart earth-crustal materials (i.e., soil) were the major constiments
of each sample.

To resolve this discrepancy, SEM/EDS analysis of the samples before and after ashing was
performed. The SEM/EDS data suggests that the majority of carbon present in the samples
s in the form of a carbon film (presumably an organic coating on the clay particles). This
conclusion was based on the observaton that particles on the as-received sample typically
exhibited a small carbon peak which was not detected on the ashed sample.
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Further examination using PLM techniques support the SEM/EDS data in that the ashed
sample consisted almost entrely of wansparent anisotropic particles with the appearance of
sericite. Based on PLM examination of the as-received and ashed sampies, it now appears

7 thar the clay particles on the as-received samples were coated with an opaque substance

which resulted in the misidentification of particles in the original study. PLM data obtained
in this smdy supports the SEM/EDS results that the as-received samples were coated with a
carbonaceous material.

As a final step in the evaluadon process, the LTA and CCSEM carbon-rich results were

compared to thermo-gravimewic (TG) data obrained from a previous analysis by another
laboratory. For convenience, the results are summarized below.

Thermo-Gravimetric (Wt %)

Crganic Elementat Total CCSEM Carbon-
Sampie D Carbon Carbon Carbon LTA Wt %) rich (We, %)
612777 23 3 25 2.54 32
3505282 18 2 20 2.50 NA
9500541 6 0 6 1.00 34

As can be seen, there are significant differences between the three dara sets. (Note that the
TG data appears to "support” the color change observed through LTA as presented in
Figures 1 through 3.) It should be noted that, because CCSEM reported carbon-rich
component rather than total carbon, the data are not directly comparable. Furthermore,
based on the PLM and SEM/EDS data which indicates that partcles were coated with a
carbonaceous (organic) material. the CCSEM data would be biased due to the sample
preparadon techniques employed. For example, due to the requirement that particies must
be separated from one another in a monolayer to assure accurate sizing, partcles were
liberated from the quanz filter and redeposited onto a smooth polycarbonate filter substrate.
Acerone, which was used as the carrier liquid in this redeposidon process, would, most
likeiy, remove the organic coaring from the particie. Thus, the CCSEM analysis wouid not
be capable of measuring the organic fracdon. However, assuming that the CCSEM
carbon-rich partcles are primarily composed of elemental carbon (based on the SEM/EDS
analysis}, then the CCSEM data may, in fact, be comparable o0 the TG elemental carbon
resuits.

With respect to the LTA dara, a discrepancy does exist when comparing to the TG dara.
The difference in results is significant and cannot be explained at this point. However,
recailing that the LTA data may be only semi-quantitative due to the small area analyzed. it
may not be possible to compare TG data directly. Interestngly, if one were to assume that
the LTA data were relative rather than absolute, then the ratio obtained when comparing
Samples 6127772 and 8505282 (higher carbon) to Sampie 9500542 (lower carbon) is
somewhat consistent to the TG data. Addidonal analyses using the TG and LTA methods
would need to be performed to determine the nature of the differences in the two data sets.
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Ms. Beth K. Baird

RJ Lee Group Project No. ESH211388
December 11, 1992

Page 5

In summary, although definicve conclusions cannot be made based on this limited dara set,
it was determined by PLM and SEM/EDS that a carbon "film"” which coated the particles is
the most significant form of carbon on these filters. These results appear to be supported
by the TG data. Also a definitive conclusion cannot be made as to what source(s) is
responsible for this carbon component because source samples were not available for use in
this smudy. However, it is possible thart the carbon which coated the particles was probably
the by-product of a combustion source.

It is suggested that meteorological data be obtained and evaluated with respect to wind
direcdon, speed and temperature. If, for example, the two samples (i.e., 6127772 and
8505282) with higher carbon content were collected on days of low temperature and the
sample with low carbon (i.e., 9500541) was collected on a day of substandally higher
temperature, then this may suggest that wood-burning stoves may be a significant source.
This may be a likely scenario since the high carbon samples were collected in February
whereas the sample with low carbon was collected in early Ocwober. Wind direction can be
used to determine whether the lumber mills (tepee burner) would have an impact on the
samples examined in this smdy.

In any event, definitive conclusions cannot be made without evaluaton of additional
sampies collected under different meteorological conditons. Furthermore, samples from
suspected sources should be obtained to assist in the apportonment process. Finally, if
possible, sampies should be collected on polycarbonare filters which would gready assist
the microscopic examination of the samples. The dichotomous sarpler or a TEOM
continuous PM-10 monitor equipped with the ACCU sample collection attachment would
be ideal for this applicaton.

These results are submitted pursuant to RJ Lee Group's current terms and conditions of
sale, including the company's standard warranty and limitation of liability provisions. No
responsibility or liability is assumed for the manner in which the results are used or
interpreted.

Beth, [ hope our examination has provided additional insight on your samples. Shouid you
have any quesdons or feei that I may be of further assistance, piease do not hesitate to cail
me. [ look forward to working with you and the Idaho Deparunent of Heaith and Welfare
in the furure.

Sincerely,

i
“‘c:r-()\,/

Qary S. 'C_agnccio
Vice President and Manager
Environmental Services

GSC:clt
Attachments
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Figure 1. Photographs of As-Received and Ashed PM-10 Sample Ideatified as 1daho Depactment of Tlealth and Wellare No. 6127772,
Sandpoint, 2/21/88, 157 pm/m? (RT 1ee Group No. 602307)
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As Received Ashed
Figire 2.

Photographs of As-Received and Ashed PM 10 Sample *antified as Idaho Department of FHealth and Welfare No. 850722,
Sanctpoint, 2/26/00, 192 pm/m3 (R 1 .ee Group No. 6( )
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Figure 3. Photographs of As-Received and Ashed PM- 10 Sample Ldemified as 1daho Department of Health and Welfare No. 9500541,
Sandpoint, 10/4/90, 218 pe/m YR T Lee Group No. 602309)
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Figure 4. Photographs of As-Received and Ashed "Blank® Sample (Blank filier taken from border of Sample No. 8505282)
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As-Received Ashed

Fige-- 6. Sceondary Eleciron Images off As-Reccived and Ashr * PM-10 Sample Klentified as Ldabo Depariment of Flealib
Welfare No. 6127772; Sandpoim, 2/21/88, 157 pm/m'* Lee Group No. 602307)
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Figure 8. Secondary Electron Image and Elemental Specmum of Pamicle Observed on

As-Received PM-10 Sampie [dentiried as [daho Derartment or Health and Welfare
No. 6127772: Sandpoint. 2/21/88. 157 umym3 (RJ Lee Group No. 602307)
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Figure 10. Secondary Electron Image and Elemental Specum of Particle Observed on Ashed
PM-10 Sampie Identified as [daho Deparmment of Heaith and Weifare No. 6127772
Sandpoint. 2/21/88. 157 umvm3 (RJ Lee Group No. 602307
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As Received Ashed

Figure 12, Secondary Electron Images of As-Received and Ashed PM-10 Sample Idemtified as Idaho Department of Tealth and
Wellare No. 8505282; Sandpoint, 22690, 192 pmfi 1 Lee Group No. 602308)
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Figure 14. Secondary Electron Image and Elemental Spectwum of Particie Observed on
As-Received PM-10 Sample Idenrified as I[daho Department or Heaith and Welfare
No. 8505282: Sandooint. 2.26/90. 192 umvm? iRJ Les Group No. 602308)
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Secondary Electron [mage and Elemental Specrum of Particie Observed on
As-Received PM-10 Sampie Identified as Idaho Deparmment of Heaith and Weifare
No. 3505282: Sandpoint. 2/26/90. 192 umym> (RJ Lee Group No. 602308}
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Figure 17. Secondarv Elecwon Image and Elemental Specoum of Parucie Observed on Ashed
PM-10 Sample Idendfied as Idaho Department of Health and Welfare No. 3505282:

Sandpoint. 2/26/90. 192 urvm? (RJ Lee Group No. 6023081
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As Received Ashed

Figure 18, Sccondary Electron lmages of As-Received and Ashed PM-10 Sample Tdentified

as Mdaho Department of Healils
Welfare No. 950054 1; Sandpoint, 10/4/90, 218 jin/m” Lee Group No. 6(2309)
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As-Received Ashed

9. Secondary Electiron Images of As Received and Ashed PM-10 Sample ldentified as ldaho Department of Health and

Figure |
Welfare No. 950054 £ Sandpoint, 107490, 218 jun/m3 (R} Lee Group No. 602309)
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Figure 20. Secondary Eleczon Image and Elemental Specoum or Parmicle Observed on
As-Received PM-10 Samme Identified as [daho Department or Heaith and Welfare

No. 93003541: Sandpoint. '0/4/90 218 um/m3 (RJ Les Group No. 602309
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Figure 21. Secondary Eleciron Image 2ad Elemental Specmum or Particle Observed on
As-Received PM-10 Sampie Idendfied as [daho Department or Heaith and Weifare
No. 9300341: Sandpoint. 10/1:90. 218 umym>? (RJ Le2 Group No. 602309
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Figure 22, Secondary Elecon Image and Elemental Spectrum of Particie Observed on Ashed
PM-10 Sampie Ideatirfied as Idaho Department of Health and Welfare No. 9500341:

Sandpoint. 10/04/90. 218 umvm3 (RJ Les Group No. 602309)
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DISPERSION MODELING FILES

Filename Emissions Additional Note

SDPT Controlled

DSGN  Uncontrolled

REVY Controlled Revised Industrial Emissions

CMB Uncontrolled Additional source groups for CMB comparison

Source Name Description

LP_EFB L.P. Woodwaste Boiler

LP_EFBBH L.P. Boiler Baghouse

LP_TCY L.P. Transfer Cyclone

LP_FUG L.P. Fugitives excluding Unpaved Roads
IN_DRYER Interstate Asphalt Drum Dryer
IN_VENT Interstate Cement Bin Vent

IN_FUG Interstate Fugitives excluding Unpaved Roads

LG_DRYER Lignetics Sawdust Dryer Cyclone
LG_COOLR Lignetics Pellet Cooler Cycione

LG_FUG Lignetics Fugitives
LD_CYC LD McFarland Cyclone
LD_GAS LD McFarland Natural Gas Boiler
LD_FUG LD McFarland Fugitives excluding Unpaved
Roads
10199 Dispersed Sources: Residential Wood Combustion, Fugitive Road Dust,

Building Construction, Railroads, Vehicle-Related, and Aircraft
RWCI to 199 Residential Wood Combustion, Railroads, and Aircraft

RRD1 to 199 Fugitive Road Dust, Building Construction, and Vehicle-Related

Append E-2 Sandpoint PM,, SIP Final - 1996



DESCRIPTION OF MODEL OPTIONS

Simple Terrain: No receptor elevations above stack height were used. This decision was based on the
equal elevation of most of the model domain and the dominance of area source impacts.

Depletion/Deposition: No depletion or deposition was assumed because of its secondary effect on
concentrations and a lack of information to quantify the required parameters.

Rural Dispersion: Landuse within the model domain justifies this selection.

Regulatory Defanit: These model options are set to comply with guidance and to keep the approach a
preferred modet.

Area Source Release: Horizontal dimensions were based on the resolution of the emission inventory.
Release height was chosen to account for surface mixing.

Sandpoint PM,, SIP Final - 1996 Append E-3
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DISPERSION MODELING FILE

E-1: SDPT - CONTROLLED EMISSIONS
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T* MODELING FOR SIP TR

PAGE 1
=== MODELING OPTIONS USED: CONC RURAL FLAT DFAULT MULTYR
{0CMPL
hadnded MODEL SETUP OPTIONS SUMMARY hdaded
oy Terrain Model is Selected

r*Model Is Setup For Calculation of Average CONCentration values.

-+ SCAVENGING/DEPOSITION LOGIC --
**4ode! Uses NO DRY DEPLETION. ODPLETE
wuodel Uses NQ WET DEPLETION. WOPLETE
*T G WET SCAVENGING Data Provided.
evModel Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations

E
F

reModel Uses RURAL Dispersion.

*mjodel Uses Regulatory DEFAULT Options:
1. Final Pltme Rise.
2. Stack-tip Downwash.
3. Bugyancy-induced Dispersion.
4. Use Calms Processing Routine.
5. Kot Use Missing Data Processing Routine.
6. Default Wind Profile Exponents.
7. Default Vertical Potential Temperature Gradients.
8. "Upper Bound® Values for Supersquat Buildings.
9. No Exponential Decay faor RURAL Mode

»*yodel Assumes Receptors on FLAT Terrain.
**Model Assumes Mo FLAGPOLE Receptor Heights.

w*Model Caltculates 1 Short Term Average(s) of: Zt-HR
and Calculates PERIOD Averages

»*This Run Includes: 212 Source(s); 1 Source Group(s); and 294 Receptor(s)
bt el Assumes A Pollutant Type of: PM10
**M <1 Set To Continue RUNning After the Setup Testing.

*=Qutput Options Setected:
Model Outputs Tables of PERIOD Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)

**NOTE: The Following Flags May Appear Following CONC Values: ¢ for Calm Hours
m for Missing Hours
b for Both Calm and Missing Hours

**Misc., Inputs: Anem., Hgt. (m) = 6.10 ; Oecay Coef. = 0.0000 H Rot. Angle = 0.0
Emission Units = (GRAMS/SEC) ; Emission Rate Unit Factor = 0.10000E+07
=

Qutput Units (MICROGRAMS-PER-CUBIC-METER)

**[nput Runstream File: SOPTS.INP ; **Qutput Print File: SOPTS.QUT
*«This Run is Part of a Multi-year Run.
ROTE: PERIOD Results Are for Current