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SILVER VALLEY

IN IDAHO'S MOUNTAINS,
IN THE SHADOW OF PINES,
EXISTS QUITE A NUMBER
OF GREAT SILVER MINES.
DOWN THROUGH THE CANYONS,
IN THE MIDST OF THE HILLS,
ARE A NUMBER OF TROUT STREAMS,
WITH RIFFLES AND RILLS.
DEEP IN THESE MOUNTAINS,
FOR MEN TO EXPLORE,
LIE MILLIONS OF TONS,
OF RICH SILVER QRE.
HIGH ON THE MOUNTAINS,
AND EASY TO SEE,
ARE SNOW COVERED SLOPES,
INVITING THE SKI.
THEN BROADENING 0OUT,
AS THE VALLEY EXPANDS,
ACRES AND ACRES OF HOME,
AND FARM LANDS.
THE COEUR D' ALENE RIVER,
ON IT'S WAY TO THE SEA,
FLOWS THROUGH THIS GREAT VALLEY,
SO WILD AND SO FREE.
INTO COEUR D' ALENE LAKE,
WHERE IT POURS,
OUR WONDERFUL VALLEY,
COULD ALSO BE YOURS.

L. H. HARRY
PINEHURST RESIDENT
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SUMMARY

In 1987 the City of Pinehurst, Idaho, was designated as an area
that does not meet the 24-hour national and state ambient air
gquality standard for small particulates, known as PM,. In response
to this designation, the Division of Environmental Quality (DEQ) of
the Idaho Department of Health and Welfare has developed this plan
which outlines the way in which air quality in Pinehurst will be
improved to meet the standard by December 31, 1994.

Pinehurst, population 1722, is located in the Silver Valley, an
historic mining area along the south fork of the Coeur d’Alene
River in Idaho’s Panhandle. The City, which was founded in the
late 1920s, is situated in an enclosed bowl at the western end of
the valley. The physical setting 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 PN,
national and state health standard.

The DEQ has been measuring air quality in Pinehurst since 1974 when
it installed a monitor which measures all sizes of particulate
matter at the Pinehurst Elementary School. In 1985, 1in
anticipation of a new particulate standard, expressed in terms of
PM,, a monitor which measures these small particulates was placed
at the school. In the years following, exceedances of the PM,
standard were experienced, and sampling was accelerated from every
sixth day to every other day for the winter season starting in
October 1988.

At the same time the DEQ initiated an Air Quality Advisory
telephone service. This recorded message, which is updated on
weekdays and as needed on weekends, reports on the current air
quality and short term outlook as well as the potential health
effects of various pollution levels. Advice on whether or not to
burn wood is also included.

An inventory of sources of small particles, known as an emission
inventory, was developed for the Pinehurst area, and it shows that
the primary cause of the high PM, levels is residential wood
burning at 60%, with dust from roads the second largest category at
37% of the total. There are no industrial sources in the immediate
area. Evaluation of the level of PM,, emissions from various source
categories and analysis of actual air quality samples confirm
woodstoves and road dust as the major sources.

Projections of PM,, levels were developed for 1994 and 2000, using
mathematical models. The results indicate that without further
actions the Pinehurst area will continue to experience exceedances
of the PM, air quality standard. Particulate emissions will need
to be reduced by 19% to achieve air quality standards by the
December 31, 1994 deadline. The DEQ has reviewed numerous
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strategies to improve air quality with local officials. The ones
that have been initially selected focus on a comprehensive public
awareness program combined with woodstove replacements,
weatherization, and voluntary wood burning reductions. Continued
implementation of these programs should ensure maintenance of the
standard through the year 2000.

The first chapter provides background on the plan, information on
health effects, a description of the area, and a section on
community involvement. Chapter II focuses on air quality status,
including monitoring and meteorological data. Chapter III is an
analysis of the problem and includes the emission inventory and
results of the modeling efforts. Chapter IV evaluates alternative
control strategies and describes how they will be used to meet
attainment. It also details an implementation schedule and
describes a contingency plan.
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I. 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
or about one-tenth of the diameter of a human hair. The 24 hour
ambient air quality PM, standard is 150 ug/m’ and the annual
standard is 50 ug/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,) 1is 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, such as are found in wood smoke and
road dust, the health effects can be acute and long term.

Even periodic exposure to high levels of PM,, can lead to increased
incidence of cough 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.

Woodstove emissions are of particular concern because they account
for the majority of small particles (less than one micrometer)
found in the nonattainment area. These emissions can become an
even more serious problem during periods of stagnant air. 1In 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. The
combination of these conditions can result in exceedance of the PM,,
health standard.

On August 7, 1987, Pinehurst, in Shoshone County (Figure I-1), was
designated as a PM, nonattainment area by the EPA. As a
consequence of this designation, the State of Idaho was required to
submit a State Implementation Plan (SIP) no later than November 15,
1991. A draft plan was sent to EPA on October 15, 1991. The plan
document must provide for attainment of the standard as quickly as
possible but in any case no later than December 31, 1994. The plan
must also show that the standard will be maintained once it has
been met.

The plan being submitted focuses on the Pinehurst area since it is
the only Silver Valley location which has recorded an exceedance of
the standard and as such, is the designated nonattainment area.
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However, the Division of Environmental Quality (DEQ) believes that
a valleywide approach to solving the PM,, problem is appropriate
since air quality impacts in a setting such as that of the Silver
Valley may be experienced in more than one location. Thus the DEQ
has developed emission inventories and preventative air quality
improvement strategies for all of the Silver Valley.

B. Study Area Description

1. Physical and Historical

The Silver Valley (Figure I-2) is about 22 miles long and varies
from one-tenth of a mile to slightly more than three-fourths of a
mile wide. It is surrounded by rounded mountains, with two peaks
reaching over 6,000 feet. Elevation in the western end of the
valley is 2,200 feet and rises to 3,300 feet at the eastern end.
The South Fork of the Coeur d’Alene River traverses the valley.
Most of the surrounding land is in the Coeur d’Alene and St. Joe
National Forests.

Pinehurst, situated in a bowl at the western end of the valley,
lies along the Pine Creek drainage at an elevation of 2,250 feet.
The climate is strongly influenced by Pacific storms, which are
moist and relatively mild. Annual precipitation is approximately
25 inches, with the majority of this falling during the winter
season. Temperatures range from 70° in July to 28° in January, with
an average temperature of 47°. However, occasional masses of arctic
air can bring bitter cold weather during the winter months.

Coeur d’Alene Indians were the first known inhabitants of the
Silver Valley, crossing through on their way to hunt bison in
Montana. In 1842, the Cataldo Mission was founded by Jesuit
priests at the western edge of the valley. More settlers came to
the area when Lt. John Mullan had a military road built from Fort
Walla Walla, Washington to Fort Benton, Montana. The valley’s
population began to increase rapidly after Andrew J. Prichard
discovered gold in 1881.

Recent valley history has been based primarily on the mining
industry. The valley is one of the world’s richest silver sites,
although fluctuations in metal prices and the cost to extract ore
have caused a "boom-and-bust" cycle in the local economy. The last
"boom" occurred in the valley in the late 1970s, when the price of
silver reached its historic high. A "bust" occurred in 1981, when
most of the mines closed and left 2,000 people out of work. Mining
activity picked up again in the mid 1980s, but it has dropped off
dramatically since 1990.

Unemployment is approaching 30%, and income levels are dropping
sharply. The DEQ’s March 1991 residential heating survey indicates
that approximately 50% of the valley’s residents have incomes less
than $20,000 per vyear. The assessed valuation of property in
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Shoshone County has decreased from its 1981 high of 1.3 billion
dollars to $340 million dollars in 1991.

Pinehurst has been somewhat insulated from the effects of the
fluctuating fortunes of the mining industry because of a
diversified employment base. The community was founded in the late
1920s. Called Arkansas Flat, it was named after the settlers who
came from Arkansas to work in the sawmills and mines that were
found up Pine Creek. It has continued to function as a residential
and retail area for residents in the western part of the County,
and in 1970 it was incorporated with a population of 1,926. That
number increased to 2,188 in 1980, and, reflecting valleywide
patterns, dropped in 1990 to 1,722.

2. Legal

The Pinehurst PM,, nonattainment area is that area shown on Figure
I-3 and included within the following section number designations:

south half of southeast quarter of Section 31 of Range 2 east,
Township 49 north

south quarter of Section 32 of Range 2 east, Township 49 north
Section 5 of Range 2 east, Township 48 north

east half of Section 6 of Range 2 eést, Township 48 north

west quarter of Section 8 of Range 2 east, Township 48 north
c. Community Involvement

1. Intergovernmental Consultation

The 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.
While a formal process has not been established, a number of
consultations have taken place during the SIP planning effort.

The DEQ has made several presentations to the Pinehurst City
Council on aspects of SIP development. These include population
projections, data trends and control strategies. Shoshone County
School District 391 has been involved in the SIP process because
both the meteorological station and air quality monitors are
located at the Pinehurst Elementary School. DEQ staff has met with
the School Board several times and will be working directly with
the elementary school on several projects.

The DEQ made presentations on the Division’s programs to the Board
of the Panhandle Area Council, the regional planning and economic
development agency for North Idaho, which is made up of local
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elected officials. DEQ staff met with the Shoshone County
Commissioners on several occasions to explain why an air quality
plan was being developed and the types of control measures that
were being contemplated.

The County Commissioners were asked to consider setting up a Clean
Air Advisory Committee, but they did not feel it was necessary.
Therefore the DEQ asked the Pinehurst City Council to establish a
citizen advisory committee. The City Council felt that it would be
appropriate for them to act in that capacity, and they requested
quarterly updates on air quality status, with additional
communication as needed.

2. Public Involvement

The DEQ staff has worked hard to make contacts with agencies and
individuals whose operations impact the Pinehurst area.
Organizations contacted include the United States Forest Service,
North 1Idaho Community Action Agency, Silver Valley Economic
Development Corporation, Washington Water Power, Idaho Citizens
Network, Idaho Chapter of the American Lung Association, Idaho-
Washlngton Resource Conservation and Development District, Farmers’
Home Administration and others.

A public information meeting on the plan was held on December 17,

1991 with the required public hearing on the final draft of the
plan on January 22, 1992. The DEQ staff is planning some community
meetings later in 1992 to give Pinehurst area residents an
opportunlty to learn more about proposed wood burning programs and
ways in which emissions can be reduced. The meetings will be co-
sponsored by the Idaho Chapter of the American Lung Association.
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II. AIR QUALITY
A. Ambient PM,, Monitoring Network

The Division of Environmental Quality (DEQ) has monitored
particulates in the Silver Valley since 1970 by various methods.
Monitoring for total suspended particulates (TSP) was started in
1970 with a high-volume sampler at one site in Kellogg. In 1974,
there were nine of these sites in the valley. Table II-1 lists the
sites and the years that reference method monitoring started and
ended in the Silver Valley. By the fall of 1986, the number of
monitoring sites was reduced to three; two in Kellogg and one at
the Pinehurst Elementary School.

Table II - 1

Silver Valley Particulate Monitoring History
I

Year Year

Site Established Discontinued
TSP

Kellogg City Hall 1970 1980

Smelterville 1971 1987

Kellogg Medical Cntr. 1971

Mullan 1974 1976

Pinehurst School 1974 1985%*

Kellogg Silverking 1974 1987*

Osburn Radio Station 1974 1985%*

Wallace Post Office 1974 1980

Cataldo 1974 1980

Kingston 1978 1980
PM,

Pinehurst School 1985%*

*indicates monitor ran part of that year
P T

In 1985 a PM, monitor was installed in Pinehurst and use of the TSP
equipment was discontinued. In October 1987 another PM, monitor
was located at the Pinehurst site. This collocated monitor was
installed as part of the DEQ Quality Assurance program. It is used
as a precision measurement for the monitoring program in the area.

Additional data support is provided by a nephelometer, which
measures the light scattering associated with fine particulate
concentrations. It was installed at Pinehurst in October 1987.
The nephelometer provides "real time" information on the ambient
particulate concentrations and works especially well on fine
particulates such as wood smoke.
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Figure II-1 provides a map of the current monitoring sites in
Pinehurst and the Silver Valley. An additional PM,, monitor has
been installed in Osburn, approximately 11 miles east of Pinehurst.
Data will be available for the 1991-92 winter season.

A special saturation study was conducted in the Silver Valley from
January to March of 1989 using small portable monitors temporarily
located at fifteen sites. The purpose of the study was to measure
the representativeness of the Pinehurst 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, they are used mainly to establish trends.

The Saturation Study indicated that values higher than the 24 hour
standard occurred in Pinehurst and Osburn. All other monitoring
locations with acceptable data show PM,, levels well under 150 ug/m’.
As a result of this study, PM, monitoring was initiated in Osburn
in the fall of 1991. For a detailed discussion of the Saturation
Study, see Appendix D.

1. Pinehurst

The Pinehurst Elementary School was originally established as a TSP
site in 1974. The location was chosen because it is in the center
of the community and it is representative of the surrounding
neighborhood. 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.

PM,, monitoring was initiated at this location in October 1985 with
the first full calendar year of data in 1986. PM,, exceedances
(>150 ug/m’) were measured numerous times during the winters of
1985-86, 1986-87, and 1987-88. As a result, sampling accelerated
from once every six days to a one in three schedule during the
winter of 1987-88. The sampling frequency returned to one in six
day schedule during the summer months.

Starting in October 1988, the sampling frequency was increased to
every other day in order to improve the PM,, data during the winter
months. This intensive sampling frequency terminates at the end of
March and returns to every sixth day during the summer months.
This intense monitoring routine during the first and fourth
quarters continues to be followed.

2. Background Concentration

As defined by the SIP Guideline Document, background is the portion
of the ambient particulate concentration attributed to natural
sources, nearby sources other than those inventoried, and
unidentified sources. For the purposes of this SIP, the background
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concentration is the fraction of the total PM, concentration that
is not produced by emissions within Pinehurst.

The EPA’s PM, SIP Development Guideline 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 1mpact the
study area." The other PM,, monitoring sites in the region -
Sandpoint, Hope, Hayden, Post Falls and Coeur d’Alene - are
impacted by sources similar to those that are found in Pinehurst
and therefore they are unacceptable for the determination of an
ambient background concentration. Therefore, alternate sources of
representative background data were investigated.

The State of Montana operated a background PM, site outside of
Thompson Falls, Montana between October 1990 and March 1991.
Thompson Falls, about 50 miles east of Pinehurst, is located in a
mountainous and forested area very similar to the terrain the
Silver Valley The highest 24 hour background concentration
recorded during the winter season (November - February) was 19
ug/m’. This value is the same as the Pinehurst mean PM, value for
May-July of 1988, 1989 and 1990. That three month period is the
time of year when area source influences are considered to be at a
minimum in Pinehurst, and the monitored concentrations can be
considered representative of a regional PM,, background level.

Emissions from other Silver Valley communities have been modeled to
determine their impact on Pinehurst. A model representing valley
stagnation conditions, called WYNDvalley, was run using the 1988
Silver Valley Emission Inventory minus the Pinehurst emissions.
For the ten day stagnation episode in January 1988, the maximum
impact of sources outside Pinehurst on any of WYNDvalley s eight
Pinehurst receptors was 0.5 ug/m’. Rounding up to the nearest whole
ug/m’, 1 ug/m’ of impact from the Silver Valley was added to the
regional background of 19 ug/m’ for a total background concentration
of 20 ug/m’. The DEQ has used 20 ug/m’ as the worst case 24 hour
background value in the proportional rollback calculations for
Pinehurst.

B. PM,, Air Quality Data

Appendix K, 40 CFR 50, Interpretation of the National Ambient Air
Quality Standards for Particulate Matter, requlres the use of the

three most recent calendar years of data in the demonstration of
attainment or nonattainment status. Each year must have at least
75% data recovery in each quarter if that year is to be considered
in the analysis process. Hlstorlcally, the ambient data collected
during the summer months in Pinehurst have shown the lowest PM,,
concentrations throughout the year. The highest PM,, levels
generally occur in the winter months, November through February,
although high concentrations are sometimes measured during the
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fall. These fall exceedanées have been attributed to sources such
as wind blown dust and forest fires.

out of five full years of PM, monitoring in Pinehurst, only four,
1987-90, meet the 75% completeness criteria. Since the
meteorological data for 1987 are incomplete, 1988, 1989, and 1990
were chosen for calculation of the 24 hour and annual expected PM,
exceedances. Data recovery for PM,, and meteorological data during
these three years meets recovery criteria for sufficient analysis
of the episode conditions. The DEQ selected the design concen-
tration from these three years of data for use in the attainment
demonstration. '

1. Summary of PM, Data

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 expected number of exceedances is calculated from the past
three years of data using the estimated number of exceedances per
year. The estimated number of exceedances is computed from the
number of exceedances recorded in each quarter, the number of days
in each quarter, and the number of PM,, samples collected in each
quarter. Table II-2 summarizes the 24-hour PM,, data collected at
the Pinehurst site from 1986 through 1990.

TABLE II - 2

Pinehurst 24 hr. PM,, Data Summary
Lo e e e

# OF # SAMPLES MAX. CONC. 2ND MAX THREE YEAR EXCEPTIONAL
YEAR SAMPLES >150 UG/M' UG/M’ (DATE) UG/M’ (DATE) EXPECTED # OF EVENTS
EXCEEDANCES _ INCLUDED

1986 43 4 372 (1/14) 205  (1/2) N/R

1987 59 6 189 (12/29) 179 (1/21) N/A

1988 102 2 183 (1/28) 164 (2/24) 22.7

1989 118 1 *306 (9/25) 131 (1/20) 14.7 16.8"
1950 120 0 142 (2/28) 101  (3/6) 2.2 4.2°

* Exceptional Event
" Three Year expected # of exceedances including exceptional events

N S R
The expected number of exceedances for 1988 through 1990 does not
meet the criteria for attainment (< 1 per vyear). Therefore,
Pinehurst is classified as a nonattainment area for the 24 hour

standard. To show attainment of the standard by 1994, Pinehurst
would have to measure no new exceedances of the 24 hour standard,
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>150 ug/m’, for the next several years (with the current sampling
schedule). This would bring the three year average down to less
than 1 exceedance as required. However, an exceedance of 159 ug/m’
was reported in January 1991, which will classify Pinehurst as a
nonattainment area for 1991, as well.

The NAAQS 150 ug/m® 24-hour PM,, standard is violated most frequently
during the winter months of December through February. The
exception has been two exceedances measured in the fall (September
and October), one of which has been classified as an exceptional
event due to a large dust storm in eastern Washington. Figure II-2
clearly shows the influence of the winter season on the PM,
concentrations.

Figures II-3 through II-5 display the three highest PM,, concen-
trations for each quarter for 1988 to 1990 in Pinehurst. Figure
II-6 shows the mean quarterly PM, concentration for all years with
a full year of monitoring, and demonstrates the significance of the
first and fourth quarters (winter season) on the PM,, problem. In
addition, it does show a general downward trend in the first and
fourth quarter arithmetic means over the past five years. A table
showing all PM,, exceedances since 1986 is found in Appendix A.

2. Annual PM,, Trends

The first year that the annual arithmetic mean did not exceed the
annual standard of 50 ug/m’ was 1988. The annual standard was
achieved for the first time in Pinehurst in 1990 when the expected
annual arithmetic mean dropped to 41 ug/m’. As stated in Appendix
K, 40 CFR 50, "the annual primary and secondary standards are
attained when the expected annual arithmetic PM, concentration is
less than or equal to the standard (50 ug/m’)". Table II-3
summarizes the annual PM, concentrations, listing both the annual
arithmetic mean and the expected three year mean. The annual
arithmetic mean has declined steadily over the past five years and
this downward trend is illustrated in Figure II-7.

Table II - 3

Average Annual PM, Concentrations

SITE YEAR ANNUAI, AVERAGE 3=-YEAR AVERAGE
Pinehurst 1986 *76.3 N/A

1987 68.0 N/A

1988 49.8. 65

1989 39.7 53

1990 32.2 41

* 3rd Quarter data not included in average
O
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Figure II - 2

Pinehurst PM-10
Monthly Summary
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Figure II - 4

1989 Pinehurst PM-10
3 MAXIMUM 24 HOUR CONC./QUARTER

Concentration, ug/m3

200
176
160
128
100
75
g0~
25

1at 2nd 3rd 4th
Quarters

B2 Highest B2 Second Highest B Third Highest

Exoeptional Events not included

Figure II - 5
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Figure II - 6
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3. Exceptional Event Status

The only record of a non-winter violation of the 24 hour PM,
standard during the three year period under consideration occurred
on September 25, 1989 when the Pinehurst monitor recorded a value
of 306 ug/m’. PM, concentrations from Coeur d’Alene in Kootenai
County and Hope in Bonner County on the 25th and 26th were 441 ug/m’
and 444 ug/m’, respectively. Dust from a sudden large wind storm
which developed in the Spokane, Washington area on the afternoon of
September 25 was the most probable cause of these extremely high
PM,, values. The dust originated in Washington and moved across
Idaho’s Panhandle area during the evening of September 25th and on
September 26th.

The 306 ug/m’ value in Pinehurst has been labeled an exceptional
event by the DEQ and EPA Region 10. Correspondence regarding the
exceptional event designation is found in Appendix A. EPA’s

Guideline on the Identification and Use of Air OQuality Data
Affected by Exceptional Events, July 1986, defines an exceptional

event as an event that is not expected to recur or is unrealistic
to control through the SIP process. The high wind conditions that
created this violation do occur occasionally in eastern Washington
and northern Idaho. Empirical observations suggest these
conditions may arise once or twice a year. These dust storms are
regional events and can originate outside of Idaho, in fact, these
events are part of the geologic history of the Palouse region.
Building PM, control strategies for such large-scale events is
unrealistic.

The exceptional event designation serves as information to the data
user on the cause of a particular value, but does not preclude it
from use as a 24 hour standard violation or in the calculation of
summary statistics. The 306 ug/m’ from Pinehurst is considered as
an exceedance and has been included in the annual summary
statistics and the expected exceedance calculations. However, the
DEQ is not including it as part of the modeling effort or the
control strategy development for Pinehurst. The DEQ’s PM, control
strategy development will focus on the wintertime PM, violations
which are affected by stagnation conditions.

C. Meteorological Data

1. Summary

The Silver Valley is an east-west oriented mountain valley located
in the Panhandle region of North Idaho at a 1latitude of
approximately 47.5°N. The South Fork of the Coeur d’Alene River
flows through the Silver Valley. Pinehurst is located in the Pine
Creek drainage near its confluence with the South Fork of the Coeur
d’Alene River. Pinehurst sits in a small, enclosed bowl (nearly 2
square miles in area) near the western end of the Silver Valley.
Local terrain around Pinehurst limits wind impacts and effectively
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isolates the city from the silver Valley through flow conditions
especially during stagnation events.

In general, surface meteorological data in the Silver Valley region
are limited. This is especially true for those parameters required
in modeling, particularly wind speed and wind direction. No upper
air data is available. To better understand the meteorological
conditions during air stagnation episodes, the DEQ collected
meteorological data in Pinehurst from December 18, 1987 through
July 10, 1990. Several gaps in the data are noted. Considerable
gaps occur from March 29, 1988 through June 29, 1988, from March
10, 1989 through March 27, 1989 and from June 12, 1990 through June
30, 1990. The two longest periods of data loss occurred as a
result of lightning damage to the instrumentation.

The meteorological data were collected as hourly averages using a
Climatronics Electronic Weather Station. The parameters measured
were wind speed, wind direction, and temperature. The monitoring
site was collocated with the DEQ’s nephelometer on the Annex
building at the Pinehurst Elementary School. PM,, data was
collected on a breezeway above the School entrance roughly one
block to the north. The school is located very near the center of
the three square mile community. This site was chosen because it
best met EPA siting criteria, it was further from the encircling
valley walls than any other location, and it was not affected by
local obstructions. The site was also representative of meteor-
ological conditions encountered by the PM,, measurement instruments,
since it was essentially collocated with the PM, sampler.

The only regularly reporting National Weather Service monitoring
station in the Silver Valley region is located about 25 miles east
of the area of concern in Mullan. The data collection there is
fully automated, possibly not meeting EPA Q/A requirements. The
DEQ determined that due to the valley steepness, higher elevation,
and dissimilar local influences, this data is not representative of
the area of concern.

Only one other source of meteorological data was available which
was appropriate for modeling. From October 27, 1988 to November 8,
1989, one year of meteorological data was collected on Smelterville
Flats by Dames and Moore, contractors for the Superfund program.
Meteorological parameters monitored were wind speed, wind
direction, sigma theta, and temperature. Precipitation was also
collected at two locations including the Smelterville site. The
data are presented as 15 minute averages. Stability was calculated
from the wind speed and wind direction. These data were considered
representative of the broad flood plain area of Smelterville and
Kellogg. The DEQ’s observed exceedances occurred under stagnant
weather conditions in Pinehurst where wind flow is 1limited.
Therefore, the DEQ’s meteorological data from Pinehurst was
utilized for stagnation modeling.
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No routine upper air meteorological measurements are collected by
the National Weather Service in the Silver Valley. The nearest
sounding stations are in Spokane, about 55 miles to the west over
a small divide 10 miles west of the valley, and Missoula, nearly
100 miles to the east over a larger divide which separates Idaho
and Montana.

2. Summary of Stagnation Events (1987-1990)

In Pinehurst, exceedances of the 24 hour PM, standard occur during
winter season stagnation periods. Cold, stable air is advected
into the region by arctic outbreaks or cold Pacific storms. After
the air mass enters the Silver Valley airshed, following the
passage of a cold front, cold air becomes pooled in the narrow
mountain valleys of the region. A shallow surface-based inversion
is created, trapping any local emissions in a thin layer near the
valley bottom and severely limiting vertical mixing. This cold air
mass can further stabilize as high pressure aloft overtakes the
region, deepening the inversion and associated stable layer. Cold
surface temperatures are also responsible for an increase of
emissions as more heating is required by the homes and businesses
of the area. This combination of a greatly decreased mixing volume
and an increase in emissions required for heating allow a quick
buildup of pollutants, especially in the areas where terrain
greatly restricts the flow. Persistent stagnant conditions can
allow concentrations to rise above the PM,, based health standard of
150 ug/m’. The short length of the days in wintertime at this
latitude, the low sun angle, and the strong likelihood of snow
cover, aggravate the situation by severely limiting daytime heating
and by preventing atmospheric mixing from weakening or destroying
an inversion once it is in place.

Monitoring of PM,, began in 1985 in the Silver Valley at the
Pinehurst Elementary School. Frequent violations o©f the PM,
standards occurred in both 1986 and 1987. The number of recorded
violations have decreased significantly during the period 1988
through 1990. During the period of concern addressed in this
document, 1988 through 1990, two official exceedances of the PM,
standard were measured at Pinehurst in the Silver Valley. The 24
hour average concentrations measured were 183 ug/m’ on January 28,
1988, and 164 ug/m’ on February 24, 1988.

In addition to these official violations, a PM, exceedance was
measured on a temporary sampler that was part of the Silver Valley
Saturation Study. On February 10, 1989, the Saturation Study
monitor, located next to the permanent, official monitor on
Pinehurst Elementary School, measured an ambient concentration of
163 ug/m* However, the Saturation Study monitors are portable,
easy to set-up samplers which are used for screening purposes and
are not approved by the EPA for routine, long-term PM, sampling.
The permanent, official sampler at Pinehurst School was not
scheduled to operate on February 10. Therefore, the "exceedance"
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measured on February 10 can not be considered a definitive
violation of the 24 hour PM, standard.

Meteorological conditions 1leading to the above mentioned
exceedances are summarized below.

January 28, 1988

A 24 hour PM, exceedance of 183 ug/m’ was measured at Pinehurst on
January 28, 1988. Nephelometer implied values displayed elevated
(>150 ug/m’) PM,, concentrations for the period beginning on January
23rd and continuing through the 28th indicating that January 28th
was the last day of a six day long stagnation event.

Strong meridional flow existed at the 500 millibar (mb) level with
strong ridging occurring along the entire west coast. A dome of
strong high pressure at the surface was centered along a northwest
to southeast oriented axis that ran from Southern British Columbia
through Idaho and into the eastern portion of the Great Basin.
Surface pressure at Spokane was greater than 1030 mb during the
first four days of the episode but began dropping on January 27 as
the surface high pressure system began to drift slowly eastward.

Temperatures at Pinehurst during the period were cold, dipping to
a low of 7°F on January 24th. Temperatures during the period ranged
from the upper thirties and low forties to the teens and low
twenties. The high and low temperature on January 28th was 40°F and
33%’respectively’ A moderation in temperatures was beginning late
in the episode as the high pressure began to drift eastward and
zonal flow aloft began to influence the area.

Winds during the entire period were light, and highly variable at
Pinehurst. Winds less than 1 mph were the general rule and the
highest hourly average wind speed was only 3 mph. The 24 hour mean
wind direction had a southerly component each day.

By the 28th, the day of the measured exceedance and the last day of
the stagnatlon episode, the high pressure was beginning to weaken
and move eastward. By the 29th the Silver Valley was beginning to
feel the influence of a Pacific trough. PM, concentrations began
to fall as mixing increased. Precipitation fell on this day in the
Silver Valley with 0.02 inches reported at Kellogqg.

February 24, 1988

A 24 hour PM,, exceedance of 164 ug/m’ was measured at Pinehurst on
February 24, 1988. Nephelometer implied values displayed elevated
(>110 ug/m) PM,, concentrations for the extended period beginning
on February 22nd and continuing through the end of the month,
indicating a multiple day stagnation event.

[\S]
|
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After the passage of a cold front early on the 22nd of February,
high pressure at both the surface and aloft built over the Silver
Valley and persisted for over a week. Surface pressure at Spokane
rose to above 1020 mb on the 24th and remained about that level
through the end of the month.

The surface pressure gradient was generally flat over the Silver
Valley during this period. This was reflected in the measured
winds, as they were 1light and variable throughout the period.
Pinehurst winds averaged under 2 mph for each day from the 22nd
through the end of the month. The highest 1 hour average wind
occurred on the 22nd at 5.2 mph. On the day of the exceedance the
peak 1 hour average value was 3.9 mph and the wind speed averaged
1.1 mph for the day. Wind direction was variable but showed a
southerly component for the majority of hours during the entire
episode.

Temperatures were cool at the beginning of the period with
Pinehurst highs in the mid-forties and lows in the upper teens to
low twenties. There was a slow warming trend during the episode
and afternoon temperatures reached the low sixties by the end of
the month. These moderating temperatures allowed for afternoon
mixing and a gradual reduction of concentrations after the
exceedance measured on the 24th. On the 24th the high temperature
was 53.2°F after a morning low of 21°F. No precipitation was noted
during the period at Silver Valley precipitation sites.

February 10, 1989

Nephelometer implied PM,, concentrations showed elevated values
beginning in the evening of February 4th and continuing through the
morning of the 11th. The DEQ’s official sampler was running every
second day during this period. Values of 124 ug/m’, 122 ug/m’, and
119 ug/m’occurred on February 7, 9, and 11, respectively. Elevated
PM,, measurements from the Saturation Study were noted daily
beginning on February 7, with a maximum value of 163 ug/m’ occurring
on February 10.

An arctic outbreak of bitter cold air and high winds invaded the
region beginning February 1st. As the winds died down, this cold
air became trapped in the valley and held in pollutants for just
over a week beginning on the 4th and continuing through the 11th.
Strong high pressure settled in at the surface during the period
with Spokane’s surface pressure peaking at over 1040 mb. At 500 mb
a strong high pressure system was located over the Gulf of Alaska
with a deep low over the Great Basin. This low would retrograde to
the west during the period and cut off from the main flow.

A temperature in Pinehurst of -10°F was recorded on both the 2nd and
3rd of the month. Temperatures moderated slightly but remained in
the single digits to teens during the early morning hours and
remained near or below freezing for afternoon highs.
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Winds were again light and variable during the stagnation period.
Wind speed averaged less 2 mph during each day of stagnation.
Precipitation ended on the 4th of February and none was noted at
the Silver Valley precipitation sites through the duration of the
stagnation event.

3. Heating Degree-Day Determination

The term heating degree-day is defined as a day on which the mean
daily temperature is 1°F below 65°F. As an example, a mean
temperature ((T.,-T..)/2) of 60°F for a given day would yield 5
heating degree-days. A determination of heating degree-days is
required for the calculation of emissions produced during home
heating. An appropriate designation of heating degree-days is
therefore primary to emission inventory estimates in the Pinehurst
airshed.

The coldest day in a given year would yield the greatest number of
heating degree-days and therefore the highest emission rates. 1In
general, the coldest days do not occur during stagnation events in
Pinehurst and are not appropriate for use in emission estimates.
The DEQ defined the appropriate number of heating degree-days to be
used for emission inventory purposes as the average number of
heating degree-days during a significant stagnation event.

The number of heating degree-days used to determine Pinehurst wood
burning emissions were calculated from the average number of
degree-days during a significant eleven day stagnation event. This
stagnation episode led to the January 28, 1988 exceedance on which'
the design day value is based. The stagnation event began on
January 20th and continued through January 30th. Temperatures from
the DEQ Pinehurst meteorological site were used. The average
heating degree-days for this episode were 35.7.

[N
|
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III. ANALYSIS OF PROBLEM

A. Emission Inventory

1. Emission Inventory Definition

An emission inventory is a technique used to measure the relative
strength of sources contributing pollutants to an airshed. By
definition, an emission inventory is a compilation of the sources
in a designated area that emit pollutants into the atmosphere.
Moreover, the emission inventory is one of several techniques used
to decide where to apply pollution controls in order to meet and
maintain National Ambient Air Quality Standards (NAAQS). The
emission inventory is also the data base used to calculate ambient
impacts of sources as various control measures are evaluated.

The emission inventory is generally broken down into the following
source categories:

Point source emissions are those emissions confined to a
specific process and fixed location, most commonly ducted
through a stack. These emissions are typically associated
with industrial sources and are tracked by each facility.

Area source emissions are those emissions produced from fixed
locations that are too small and/or too numerous to be
surveyed and characterized individually. These emissions are
generally nonindustrial and commonly associated with
residential and agricultural activities.

Mobile source emissions are those emissions from motor
vehicles (not including fugitive dust), aircraft, and
locomotive sources.

The point source emission inventory is presented in greater detail
in Appendix B. This report has combined the area and mobile
sources into one emission inventory document which is presented in
Appendix C. Both appendices document in detail the methodology and
calculations used to develop the emissions from each source or
source category.

2. Approach

The pollutant of concern in Pinehurst and the Silver Valley is
particulates, and specifically, PM,. However, the emission
inventories classify the particulates into two size categories,
total suspended particulates (TSP) and PM,, to accommodate the
change in NAAQS from TSP to PM,, measurements.

The emission inventory not only provides information on the spatial
distribution of emissions but also tracks the amount of pollutants
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released as function of time, ranging from hourly to annual
emission estimates. The units of time used in the inventories are
annual, daily and wintertime daily. The last time frame is the one
of greatest concern because it correlates with the season when
exceedances of the NAAQS are most frequently observed in the
Pinehurst area.

TSP and PM,, emission rates are usually expressed in terms of tons
of particulate per year (TPY) or in pounds of particulate per day
(lbs/day). The 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 Area Sources, AP-42, Fourth Edition,
September 1985, and reported as weight of pollutant emitted per
weight of materlal processed (e.g., grams of PM, per kilogram of
wood burned).

Source activity 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 Silver Valley to update the residential
wood burning portion of the emission inventory. And a detailed
questionnaire was mailed to all the major industries in the valley
to update the point source emission inventory.

3. Study Area

An emission inventory was completed for the Silver Valley in July
1991 by the DEQ. This inventory documented point, area, and mobile
sources from Enaville on the west to Mullan on the east (see Figure
I-2). The point source inventory covered more of the valley then
the area/mobile source inventory, which was limited to the gridded
area developed for forecasting and modeling purposes. _.

The emission inventory results for both locations are summarized in
the following sections, and include a discussion of the annual
emissions and the maximum dally wintertime emissions. The
Pinehurst emission 1nventory is a subset of the Silver Valley
emission inventory. All emission sources for the Pinehurst area
are located within the boundaries of the Silver Valley study area.

4. Base Year Annual Emissions

The base year (1988) annual emission rates were computed for Silver
Valley and Pinehurst sources for both PM, and TSP (see Table
I1T-1). On an annual basis, Pinehurst sources contribute to
approx1mately 11 to 12% of the total Silver Valley PM, and TSP
emissions.

There are relatively few categories of PM, emissions in the
Pinehurst airshed which is dominated by area source emissions.
Residential wood burning and fugitive road dust contribute 80% of
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the total annual PM,, emissions in Pinehurst. For Pinehurst,
residential wood burning and fugitive road dust are almost equal
sources of PM,, emissions, with residential wood burning emissions
just slightly higher than fugitive road dust, 17.9 TPY versus 17.0
TPY, respectively. Building construction is estimated to be the
third largest source of annual PM, emissions in Pinehurst.

Table III - 1

Summary of 1988 Annual Emission Rates
for Pinehurst and the Silver Valley

T

Pinehurst Emission Inventory
Emission Rate, tons/year

Source_ Typex* PM,, % TSP %

Residential Wood Burning 17.9 40.6 18.8 21.2
Fugitive Road Dust 17.0 38.5 46.3 52.2
Building Construction 7.86- 17.8 21.8 24.6
Vehicle Emissions 0.81 1.8 0.93 1.0
Residential Heating 0.41 0.9 0.66 0.7
Open Burning 0.15 0.3 0.22 0.2

TOTAL 44.1 tons/year 88.71 tons/year

Silver Valley Emission Inventory
Emission Rate, tons/year

Source_ Type* PM,q % TSP %

Fugitive Road Dust 165.0 44.6 444.0 56.7
Regidential Wood Burning 85.2 23.0 89.7 11.5
Industrial Sources 62.9 17.0 120.0 15.3
Building Construction 38.5 10.4 107.0 13.7
Vehicle Emissions 11.1 3.0 12.8 1.6
Residential Heating 1.99 0.5 3.21 0.4
Other 5.09 2.3 6.55 0.8

TOTAL 369.8 tons/year 783.3 tons/year

*Ordered by PM,, emission rate

e

The Silver Valley has a greater number of PM,, sources and the
relative source contribution is different from the Pinehurst
airshed (see Figure III-1). 1In the Silver Valley, fugitive road
dust is the dominant annual PM,, source at 44.6% with residential
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wood burning as the second largest source at 23.0%. Point sources
of PM,,, which are not found in the Pinehurst area, are the third
largest source category, 17.0%, for the Silver Valley.

Figure III - 1

1988 Annual PM-10 Emission Inventory

industrial Sources
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5. Maximum Daily Wintertime Fmissions

The DEQ identified the winter season as the critical time of year
for determlnlng emission rates from all the source types because
this is the time of year when a majority of the exceedances of the
24 hour standard were recorded. Therefore, emission rates were
calculated for all the source types based on a worst case winter 24
hour day (see Table III-2). A worst case scenario for Pinehurst
and the Silver Valley is based on the meteorological conditions
recorded during a stagnation period. See section II.C.3 for a
detailed discussion of the heating degree-day values used for the
emission inventory.

For the 1988 base year, the total maximum daily wintertime PM,
emissions were calculated to be 3,843 lbs/day for the Silver
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Valley.

As a subset of that total,

of the Silver Valley PM, emissions.
area contains 20% of the households and roughly 7% of the vehicle
miles traveled (VMT) in the Silver Valley.

Table IIT

493 lbs/day of PM,, emissions
were calculated for the Pinehurst area, which is approximately 13%

In comparison, the Pinehurst

- 2

Summary of 1988 Maximum Daily Wintertime
Emission Rates for Pinehurst and the Silver Valley

Pinehurst Emission Inventory

Emission Rate, lbs/day

Source Type* PMia % TSP %

Residential Wood Burning 292.3 59.3 307.6 34.8
Fugitive Road Dust 187.5 38.1 556.0 62.9
Residential Heating 6.2 1.3 10.5 1.2
Vehicle Emissions 4.5 0.9 5.1 0.6
Other 2.2 0.4 4.4 0.5

TOTAL

Silver Valley Emission Inventory

492.7 lbs/day

883.6 lbs/day

Emission Rate, lbs/day

Source Type* PM % TSP %

Fugitive Road Dust 1814.0 47.2 5373.0 66.6
Residential Wood Burning 1448.0 37.7 1524.0 18.9
Industrial Sources 453.0 11.8 995.0 12.3
Vehicle Emissions 60.7 1.6 69.9 0.9
Residential Heating 30.5 0.8 51.0 0.6
Other 36.9 0.9 55.4 0.7

TOTAL 3,843 lbs/day 8,068 1lbs/day

*Ordered by PM,, emission rate

L e e

The relative source contribution varies between the two airsheds
(see Figure III-2), as was seen in the comparison of the annual
emission rate. Residential wood burning is the dominant PM, source
at 59.3% in Pinehurst as compared to 37.7% in the Silver Valley.
Fugitive road dust is the second largest source of PM, emissions in
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Pinehurst at 38.0%, whereas in the Silver Valley, fugitive road
dust is the largest PM,, source at 47.2%.

Figure III - 2

1888 Maximum Daily Wintertime
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In the Silver Valley, point source emissions contribute a
relatively small percent of the total wintertime PM, emissions
because a number of the industrial facilities are either shut down
or operating at a reduced rate. Emissions from industrial fugitive
sources are also decreased due to the increased amounts of
precipitation during the winter.

6. Emission Proijections

The DEQ is required to show attainment of the National Ambient Air
Quality Standards (NAAQS) in Pinehurst by 1994 and maintenance of
the standard until the year 2000. To meet these goals, the DEQ
developed emission inventories for three years, 1990, 1994 and
2000. Current data were used to update the 1988 base year
inventory for 1990 and then projections were made for 1994 and
2000. Projections for area and mobile sources were made using
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information from Intermountain Demographics (IMD), which was
contracted to develop a data base for households and vehicle miles
traveled (VMT) for 1990, 1994 and 2000. The final report from IMD,
1990, 1994 and 2000 Household and Vehicle Miles Traveled Forecasts
for Silver Valley, Shoshone County, Idaho, dated August 1991, is
found in Appendix E of this document. The methodologies used to
develop the growth projections are described in detail in this
report. Emission projections for Pinehurst were extrapolated from
the Silver Valley data set.

a. Point Sources - Silver Valley and Pinehurst

Emissions from point sources were held constant for the projected
years because of the economic situation in the Silver Valley. When
the base year inventory was performed, the valley was in a period
of a economic recession. It still is today, and it is uncertain
what will become of the industries that remain there. Therefore,
as a conservative estimate, the DEQ used the 1988 emissions for all
the projected years.

b. Area and Mobile Sources - Silver Valley

Table III-3 presents the calculated emission estimates for the area
and mobile sources in the Silver Valley for 1990, 1994, and 2000.
Only maximum daily wintertime PM,, emissions are shown in the table.
The emission calculations are based on data from the IMD report and
from contacting local officials and agencies in the Silver Valley.
In addition, the emissions from residential heating are based on
the 1988 worst case heating degree-day value used for the base year
emissions.

Based on the current predications of growth for the Silver Valley,
the DEQ estimates that only a very slight increase (one percent) in
maximum daily wintertime PM,, emission will occur between 1990 and
1994. The 1994 calculated emissions are approximately 8% higher
than the 1988 maximum daily PM,, emissions. However, much of the
net emission increase is due to the change in the base area
surveyed by IMD for 1990, 1994 and 2000 report. The grid area was
expanded over the 1988 grid area to incorporate additional
households and roads in the Silver Valley. This change is
explained in detail in the August 1991 report by IMD.

From 1994 to the year 2000, the area and mobile emissions are
estimated to increase by approximately 14%. From 1990 to 2000,
this equates to an approximate increase of 16%. The increase in
emissions is predominately influenced by the two largest PM,
sources, fugitive road dust and residential wood combustion.
Fugitive road dust emissions from paved and unpaved roads are
predicted to steadily increase over the ten year period due to
projected increases in vehicle traffic, i.e. VMT, for the region.
The VMT projections are based on information collected from the
state and regional transportation planning agencies.
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TABLE III - 3

Future Projections - Silver Valley Area and Mobile Sources
PM,, Maximum Daily Wintertime Emissions, lbs/day

I e

Emission Rates, lbs/day

Source Category* 1990 1994 2000
Fugitive Road Dust 2202.0 2325.0 2679.0
Residential Wood Combustion 1741.7 1654.6 1872.3
Vehicle-related Emissions 76.9 87.7 104.4
Coal Combustion 13.8 13.8 13.8
Natural Gas Combustion 11.0 10.4 11.8
Aircraft 11.0 11.0 11.0
Heating Oil Combustion 9.2 8.7 9.9
Building Construction 10.7 10.1 11.5
Open Burning 9.4 9.4 9.4
Railroad 7.7 7.7 7.7

TOTAL 4,093.4 4,138.4 4,730.8

*Ranked according to 1994 emission rates

I e A S

On the other hand, emissions from residential wood combustion are
subject to fluctuatlons over the ten year period, with the
emissions rising and falling proportionally to the populatlon
changes. 1In addition, residential wood combustion emisSsions are
influenced by a wide variety of factors such as weather conditions,
local rules and regqulations, energy prices and the regional
economy. The impact that these variables have on wood burning
emissions is constantly changlng and this complicates the process
for estimating future emissions. To compensate for these changing
variables, a very simple and conservative approach was used to
calculate residential wood burning emissions for the Silver Valley
and Pinehurst areas. The calculations were built around three main
assumptions:

. Due to the current lack of wood burning regulations and
enforcement in this region, the percent distribution of
wood burning devices remained constant for the projected
years.

Wood burning habits did not change over time, i.e., the
number of cords burned per year remained constant.
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. The percentage of wood burning households and the number
of devices per household remained constant.

Based on these assumptions, the calculation of wood burning
emissions was reduced to two variables, the total number of
households in the area and the worst case heating degree-day. As
stated earlier, the heating degree-day value was assumed to remain
constant for all the projected years. With this simplified
scenario, the wood burning emissions changed proportionally with
the change in population and occupied households. By tracking the
population changes, the DEQ could then reasonably predict the
changes in residential wood combustion emissions. This approach
also applied to the other residential heating sources such as oil,
coal and natural gas.

Cc. Area and Mobile Sources - Pinehurst

Table III-4 presents the calculated emission estimates for area and
mobile sources found in Pinehurst for 1990, 1994 and 2000. Oonly
maximum daily wintertime PM,, emissions are shown in Table III-4.
As mentioned earlier, the Pinehurst emissions are a subset of the
Silver Valley emission inventory and for most sources, Pinehurst
emissions are extrapolated from the Silver Valley data. When data
was available, emissions were calculated for specific conditions in
Pinehurst. For example, Pinehurst was found to have a slightly
different distribution of wood burning devices as compared to the
entire Silver Valley and the emission equations were changed
accordingly.

TABLE III - 4

Future Projections - Pinehurst Area and Mobile Sources
PM,, Maximum Daily Wintertime Emissions, lbs/day

S S S S S

Emission Rates, lbs/day

Source Category* 1990 1994 2000
Residential Wood Combustion 280.2 263.8 311.7
Fugitive Road Dust 200.8 206.4 235.8
Vehicle-related Emissions 5.3 5.9 6.8
Residential Heating Combustion* 6.0 5.6 6.4
Other® 3.6 3.1 3.5

TOTAL 495.9 484.8 564.2

*Ranked according to 1994 emission rates
' - Contains emissions for combustion of natural gas, heating oil and coal
* - Contains building construction and open burning emissions

o ——————————— R
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The PM,, emissions in Pinehurst for the predicted years followed the
same trends as the Silver Valley. There was an insignificant
change in the total PM,, emissions from 1988 to 1990. The total
maximum daily wintertime PM, emissions for 1990 were 496 1lbs/day
versus 493 lbs/day for the base year. A decrease in wood burning
emissions during 1990 was offset by an increase in fugitive road
dust emissions.

From 1990 to 1994, the total maximum daily PM,, emissions actually
decreased by 2%. In 1994, residential wood combustion emissions
dropped to their lowest level of 263.8 lbs/day. This decrease in
wood burning emissions was primarily due to a decrease in the
Pinehurst population as a whole. The continued increase in
fugitive road dust emissions was not enough to offset the larger
decline in wood burning emissions.

By the year 2000, the population in Pinehurst and the rest of the
Silver Valley is predicted to have increased again as a result of
an economic recovery program. The increased population will result
in increased wood burning emissions under the assumption that no
reqgulatory controls are implemented and enforced in the region.
Assuming the area population responds as predicted, the total
maximum daily wintertime PM,, emissions will increase by 16% from
1994 to 2000.

B. Chemical Mass Balance Receptor Modeling

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 the
particles measured in source emissions and on ambient PM,, filter
samples (receptors) to identify and quantify the contributions from
potential sources that affect the measured ambient PM,
concentrations.

The DEQ has operated a permanent PM, monitor in Pinehurst since
1985. In addition, filters from two other short-term ambient
monitoring projects (a saturation study and a dicot study) in
Pinehurst have provided the opportunity to investigate the
composition of the ambient PM, particulates and determine the
sources which are influencing the high particulate levels.
Selected high concentration filters from the three permanent and
short-term monitoring efforts were analyzed for their elemental and
ionic composition. The analytical information from these filters,
as well as from source samples of road dust, wood burning and
tailpipe exhaust, was used in the Chemical Mass Balance (CMB)
version 7.0 model to determine the influence of local sources on
the high ambient PM, levels. Table III-5 1lists the filters
included in the CMB analysis for Pinehurst.
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The source apportionment results shown in figures III-3 and III-4
provide accurate representation of the source influences on ambient
PM,, levels within the 1limitations of the model. Figure III-3
displays the results from the CMB analysis of the filters from
DEQ’s long-term Pinehurst PM, monitor. Figure III-4 shows the
results of the Pinehurst Saturation Study filters.

Dicot data CMB analyses are not presented here. Because elemental
and organic carbon are unavailable for the Teflon dicot filter
samples, the CMB analysis did not produce adequate results. A
discussion of the dicot analyses can be found in Appendix D. The
size fractionated dicot data do suggest that wood burning is the
source of much of the collected mass since the majority of the PM,
mass is found in the fine fraction. Particulates from combustion
sources are found in the fine (<2.5u) fraction and dust emissions
are concentrated in the coarse (2.5u-10u) fraction.

Table III - 5

Pinehurst Filters Selected for CMB Analysis

Monitoring Date Location PM,,
Project Concentration
Permanent 1-21-88 Pinehurst Elem. School 154 ug/m’
PM,, Monitor 1-28-88 Pinehurst Elem. School 183 ug/m’
2-24-88 Pinehurst Elem. School 164 ug/m*
1-20-89 Pinehurst Elem. School 131 ug/m’
2-28-90 Pinehurst Elem. School 142 ug/m’
Saturation 2-7-89 Site 3, Pine. El. School 116 ug/m’
Study 2-9-89 Site 2, Pine. El. School 118 ug/m’
2-9-89 Site 7, City Hall 132 ug/m’
2-10-89 Site 2, Pine. El. School 163 ug/m’
2-10-89 Site 5, 4th & Montana 142 ug/m’
Dicot Study 2-24-88 Pinehurst Elem. School 37 ug/m’ c
62 ug/m* £
3-2-88 Pinehurst Elem. School 35 ug/m’ c
99 ug/m® f

¢ - coarse fraction, 2.5-10u
f - fine fraction, 0-2.5u
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The data presented in Figures III-3 and III-4 indicate that wood
burning is the major source and fugitive dust is the second largest
source contributing to PM, concentrations over 100 ug/m’ during the

winter months in Pinehurst. The percent contribution of wood
burning to PM, levels ranges between 50-90% of the total mass
collected on the filters. Fugitive road dust is shown to

contribute 0-40% of the mass on a given day. The PM, samples from
late February appear to have a higher contribution from fugitive
road dust than samples taken earlier in the winter. This is
consistent with the increase in the amount of fugitive dust that
would be expected with the onset of warmer, spring weather.
Vehicle tailpipes show a small contribution, under 10% to the PM,,
levels on all the days analyzed. Secondary sulfate and nitrate
compounds, particulate pollutants created in the atmosphere from
gaseous emissions, each contribute about 2-3% to the total PM,,
mass.

A more detailed discussion of the receptor modeling and the percent
source contributions (and their associated uncertainties) for each
modeled day are given in Appendix D, Receptor Modeling For the
Silver Valley. Also, the individual CMB model runs are attached.

Figure III-5 summarizes the relationship of the PM, source
apportionment by receptor modeling and by the emission inventory.
The receptor modeling indicates that the wood burning and road dust
influences are variable during the winter months, but wood burning
remains the largest contributor of PM, for all the high
concentration days that were modeled. The PM, contributions vary
between 50-90%. The ambient PM, impact from fugitive road dust
sources varies between 0-35%.

The emission inventory also shows that wood burning is the largest
PM,, source. Wood burning was found to contribute 60% and fugitive
road dust contributes about 38% to the ambient PM,, levels on the
worst case winter day.

Each receptor analysis is a "snapshot", a view of one day’s source
contributions. Therefore, the range of receptor analysis results
must be considered when determining the extent of the various
source impacts. The emission inventory results fall between the
high and low receptor modeling estimates. The similarity in the
results of the two independent methods of analysis provides the DEQ
increased confidence in using the emission inventory results in the
projection calculations.
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Figure III - 3
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Figure III - 4
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Figure III - 5
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c. Proportional Rollback Modeling
1. Introduction

The DEQ requested and received EPA approval for a modified
attainment demonstration for the Pinehurst PM,, nonattainment area.
The modified demonstration is based upon proportional rollback
modeling supported by a complete emission inventory, receptor
modeling and limited stagnation modeling.

Recent EPA guidance and related correspondence outline conditions
in which rollback modeling is an appropriate alternative to
dispersion (or stagnation) modeling. Briefly the conditions are:

1. The spatial representativeness of the monitoring network and the
spatial uniformity of emissions. The PM, monitoring network must
represent the site of the maximum impact from the major sources

identified in the Emissions Inventory. This is shown to be true
from both a 1989 saturation study and from stagnation modeling
results.

2. Temporal representativeness of the monitoring network. Sampling

intervals must be frequent enough to characterize the impacts of
the major sources. Sampling during the winter occurred on every

third day in 1988 and every other day in both 1989 and 1990. Only
two exceedances were measured during this three year period.
Considering the 1large influence of area sources, the sampling
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frequency is adequate to characterize the elevated ambient PM,

concentrations caused by major sources. -
Ckwwxﬂwmffé
3. The impact of only a few, relatively well ecategerized source

cateqgories. The emission inventory for a worst case day in 1988
shows that over 97% of emissions can be attributed to wood smoke
and fugitive road dust. Receptor modeling results also demonstrate
that wood burning and road dust are the dominant sources.

The rollback modeling request to EPA is entitled Silver Valley PM,

SIP Justification for Rollback Modeling Attainment Demonstration
and is included in Appendix E of this document.

2. Design Concentration

The design concentration is used to represent the maximum ambient
PM,, concentration for the airshed during the past three years. For
this project, the design concentration is the basis for the
rollback calculations to determine the expected maximum ambient
concentrations for the projection year of 1994. Therefore, the
selection of the appropriate design concentration is very important
because the relative magnitude of the design concentration will
directly influence the level of controls that are needed to bring
the area into attainment for NAAQS.

From Table II-2 on page 2-5, the number of ambient PM,, samples
collected at the Pinehurst site is 340 for the three year period of
1988 to 1990. Using the lookup table for design concentration from
Section 6.0 of the PM,, SIP Development Guideline document, the data
point used for the design concentration must be the highest value.
Determination of the value selected is based upon the total number
of monitored days in the area of interest. The highest 24-hour
average PM,, concentration measured at the Pinehurst site from 1988
to 1990 is 306 ug/m’ on September 25, 1989. However, this sample
has been classified by the DEQ and EPA as an exceptional event due
to a wind-blown dust storm which impacted eastern Washington and
northern Idaho, as discussed earlier in Section II.B. of this
document. Because of the exceptional event status and the time of
year the sample was collected, the sample is not representative of
the winter season which historically has been the problem season
for PM,, in Pinehurst.

The next highest value is 183 ug/m’ measured on January 28, 1988.
This sample best represents the wintertime problem in this area
because it occurred during an air stagnation event and therefore,
DEQ has selected 183 as the design concentration for Pinehurst.

3. Proportional Rollback Modeling

Proportional Rollback Modeling is used to estimate the emission
reductions required in 1994 to achieve ambient air quality
standards. The reductions are calculated using 1988 and 1994 worst
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case winter day emissions from the emission inventory, which are
presented in Table III-6. The emission reduction or percent
reduction (R) is applied to the base year emission 1nventory to
establish the attainment emission level. The attainment emission
level is the upper boundary or ceiling limit on the total amount of
PM,, emissions produced. This attainment emission level cannot be
exceeded without v1olat1ng the ambient PM,, standard (150 ug/m’).
The attainment emission level is subtracted from the future year
emissions to determine the total amount of emission reductions
necessary to meet and maintain the ambient PM,, standard.

The equation used for rollback modeling is:

R=(C =-2¢C) / (C - By

Where: R = percent reduction required;
C, = design concentration for design year;
C, = concentration of PM,, standard; and

B, = background concentration.

Note: This equation assumes that the background concen-
tration is constant from base year to future year.

For Pinehurst, the following values were used:
C, = 183 ug/m’;
C, = 150 ug/m’; and
B, = 20 ug/m’.

The rollback equation yields an attainment emission level of 393.0
lbs/day. From Table III-6, the 1994 emission inventory has
predicted that the PM,, sources in the Pinehurst area will generate
484.8 lbs/day durlng a worst case winter day. The attainment
emission level is then subtracted from the 1994 emission estimate
to yield an emissions reduction of 91.8 lbs/day.

According to the principle of proportional rollback modeling, a
reduction of 91.8 lbs/day from the Pinehurst PM, emission sources
will result in a proportional reduction in the ambient PM10
concentration and thereby qualify Pinehurst to meet ambient air
gquality standards under worst case meteorologlcal conditions. The
documentation of the attainment procedure in Section 4 describes
how the reductions will be achieved.
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Table III - 6

1988 and 1994 Pinehurst Worst Case PM,, Emissions
L S

1988 1994

Emissions % Contri- Emissions £ Contri-
Source lbs/day bution lbs/day bution
Res Wood Combustion 292.3 59.3 263.8 54.4
Fugitive Road Dust 187.5 38.0 206.4" 42.6
Residential Heating 6.2 1.3 5.6( 721 1.2
Vehicle Emissions 4.5 0.9 5.9 1.2
Other 2.2 0.4 3.1 0.6
Total 492.7 484.8
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IV. CONTROL STRATEGY DEVELOPMENT
A. Evaluation of Potential Control Strategies
1. Introduction

Development of reasonably available control measures for PM,
emissions hinges more on the economic and political realities of
the Silver Valley than on technical issues. The silver mines that
have enriched Shoshone County are shutting down and the County’s
tax base has dropped dramatically. The County’s assessed valuation
has dropped from $1.3 billion in 1982 to $349 million in 1991.

The unemployment rate has climbed above 20%, and in spite of
vigorous economic development efforts, no new industry has come
into the valley. More than 20% of the residents have incomes below
the official poverty level. In response to this grim economic
situation, local elected officials have made it clear that it is
not feasible to institute any control strategies that will incur
costs for residents. Mandatory programs which would eliminate the
only source of heat for some households are also not reasonable
under the circumstances. Therefore, the DEQ is relying on
voluntary incentive programs to demonstrate attainment and
maintenance of the standard.

2. Residential Wood Combustion

The emission inventory, in combination with the receptor analysis,
shows residential wood burning to be the primary source of PN,
wintertime emissions in the Silver Valley. Although each of the
four residential wood combustion control measure categories will be
considered, the DEQ must rely heavily on a strong public education
effort combined with a comprehensive woodstove upgrade and
replacement program because of the unique economic and political
situation in the valley.

a. Public Awareness Program

The strategies selected for the Silver Valley focus on a broad-
‘based public awareness (PA) program. While public education by
itself may not always result directly in any emission reductions,
it is clear that the success of any residential wood burning
control effort depends heavily on an effective PA program. This is
because the PA component has a significant effect on the degree of
public acceptance of all other program elements.

The DEQ proposes a multi-media approach addressing a wide variety
of topics: weatherization, clean burning practices, proper
installation and maintenance of wood burning equipment, the Air
Quality Advisory telephone line, wood storage, etc. Key elements
of the program include:
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- Educational brochures
- Utility bill stuffers
- A series of newspaper articles-public service announcements
- Educational materials for elementary schools
- Surveys to determine level of awareness and response
to the program
- Radio interviews
- Radio public service announcements
- Enhancements to the Air Quality Advisory service
- Contact with woodstove dealers and wood/pellet fuel outlets
- Speakers Bureau '
- Community meetings to obtain public input

Public awareness efforts will be concentrated on the Pinehurst area
where possible. Brochures will be delivered to every household
using community groups to do the distribution. Service clubs in
Pinehurst will be contacted individually for speakers’ bureau
possibilities. A community meeting will be held in the city to
inform residents about wood burning reduction programs. Finally,
the Air Quality Advisory Service, which is located in Pinehurst,
will be modified and enhanced.

b. Improved Performance of Wood Burning Devices
Weatherization

Woodstove emissions can be reduced through comprehensive
weatherization programs that result in a reduction of the amount of
fuel combusted. The Idaho Economic Opportunity Office offers free
weatherization assistance to low income families. This assistance
takes the form of an energy audit, which may result in insulation,
weather stripping, and heating system improvements. The DEQ will
continue to work with the North Idaho Community Action Agency
(NICAA) to identify potential recipients of this service who are
using wood burning as their main source of heat.

Weatherization grant and loan programs for residents of the Silver
Valley are available through Washington Water Power, Citizens
Utilities, the State of Idaho Energy Division, and the Farmers Home
Administration (FmHA). All of these opportunities will be
explained in a brochure which will be available throughout the
valley. Pinehurst residents will have the brochures delivered to
their homes as part of an effort to ensure a high participation
rate in all the wood burning reduction programs.

Fuel Quality

A major component of any fuel quality program deals with wood
moisture content. The results of the residential heating survey
(see Appendix F) indicate that of the 208 wood burners, only 35%
split their wood more than six months before they use it. Even
though 94% of those surveyed store their wood inside or covered
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outside, it would appear that the moisture content of this wood
when it is burned may still be high.

Throughout the public awareness campaign, the DEQ will highlight
the 1mportance of proper wood splitting and storage. In addition,
the DEQ is working closely with the Wallace Ranger District of the
Coeur d’Alene National Forest to distribute information on wood
collection and storage to firewood permit purchasers, both
individual and commercial. This material will be available at the
community meeting in Pinehurst and also at public buildings
throughout the Silver Valley.

Finally, the DEQ has received Department of Energy funding to
purchase four wood moisture meters which would be placed at the
four fire stations throughout the valley, 1nclud1ng one in
Pinehurst. Residents will be advised to bring a piece of their
wood to these 1locations for testing, thereby becoming more
knowledgeable about the moisture issue.

Prohibited Fuel Types

There are presently no Shoshone County ordinances relating to what
can be burned in residential woodstoves. The survey results show
that only 10% of those polled burn other materials such as trash in
their stoves. In order to minimize the possibility of this
occurring, it will be recommended to the Pinehurst City Council and
to the County Commissioners that an ordinance be passed prohibiting
trash and garbage from being burned in residential woodstoves.

Certified Stoves

As of July 1, 1992 all new residential wood burning devices sold in
Idaho must be EPA Phase II certified. However, there are no
restrictions on the sale of used stoves in most parts of Idaho.
The Silver Valley faces a potential problem with the dumping of
used devices since both Oregon and Washington prohibit the
installation of used, non-certified stoves.

DEQ is working with several groups which are interested in state
legislation that would prohibit the advertising and sale of any non
Phase II stove. The same law could also prohibit the installation
of any stove not complying with Phase II standards.

Permit Program

An important part of improved wood burning performance is the
initiation of a permlt program for new wood burning devices.
Shoshone County requires a permit for woodstove installation, but
the incorporated cities do not. This may be due to the fact that
the authority to have a woodstove permit requirement appears to
derive from adoption of the Uniform Mechanical Code. Local
governments in the Silver Valley are struggling to administer the
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Uniform Building Code, and'they are not willing at this time to
adopt portions of the Mechanical Code.

In recognition of the code and enforcement problems faced by local
officials, DEQ staff, in cooperation with the North Idaho Code
Enforcers, which is a part of the Inland Empire Chapter of the
International Conference of Building Officials, sponsored a wood-
stove inspection workshop. As Figure IV-1 reflects, the focus of
the workshop was to give the local building and fire inspectors
enough background to be able to perform a professional woodstove
inspection.

It should also be recognized that a permit program would probably
have very little impact in Shoshone County since the number of new
residential building permits issued this year has been less than
20, with only two of those in Pinehurst. This is a reflection of
the depressed economy and also of the fact that there is a high
housing vacancy rate. Thus, even when population growth does
occur, there may be little new residential construction.

c. Reducing the Use of Cord wood Burning Devices and Fuel
Changeover Incentives

Inducements to accelerate changeovers will be an effective tool to
reduce wood burning emissions. The DEQ is putting together a

package of programs for Silver Valley residents in an effort to
encourage main source wood heaters to convert to cleaner burning

heat sources. Some of these programs will be applicable valley
wide, and some will be available only to residents of the Pinehurst
area. The primary sources of funding for the changeover effort

will be the Idaho Division of Energy, local utilities, and the
FmHA. DEQ staff will ensure that NICAA staff in the valley receive
training in the requirements and processing for these programs.

Several agencies offer woodstove changeover loan programs. The
FMHA has low interest home rehabilitation loans under Section 504
and market rate loans through Section 502. These funds can be used
for repair or replacement of the heating system and also for energy
conservation measures. The Energy Division of the Idaho Department
of Water Resources offers energy conservation loans for ceiling and
wall insulation, heating system replacements resulting in a more
energy-efficient system, and existing woodstove upgrades.

The DEQ, in cooperation with the Washington-Idaho Resource
Conservation and Development District in Coeur d’Alene, is working
on a request to the State Division of Energy for funds to create a
rebate program for main source wood burners to purchase a Phase II
certified or exempt woodstove. This incentive would be offered in
the Pinehurst area prior to its being available throughout Shoshone
County.
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Figure IV - 1

NORTH IDAHO CODE ENFORCERS

in cooperation with

DIVISION OF ENVIRONMENTAL QUALITY

Idaho Department of Health & Welfare

presents

WOODSTOVE INSPECTION WORKSHOP
Friday, October 18, 1991 8AM - Noon

- 9:156

10:00

10:15
11:00

11:15
12:00

Coeur d'Alene GCity Hall
710 Mullan

AGENDA

Purpose of Workshop
Rick Ulveling, President, NICE
Vicky MclLane, |daho DEQ

NFPA 211 - The Whys and Wherefores
How UL Standards Relate to NFPA 211
Wes Christensen, Underwriters Laboratory

Q & A

Woodstove Installation - The How Tos

A Practical Perspective, Including
Training & Technical Assistance

John Killen, The Log House

John Crouch, Wood Heating Alliance -

Q & A

Woodstove Inspection - The Process

How to Develop A Simple Inspection Program

Jim Fackrell, Building & Community
Development Department

Q & A

Anyone who is interested in learning more about woodstove
inspections is welcome to attend this free workshop.

For more information, Caill Mike Jacobs, 667-9533
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With any of the programs described above, Silver Valley residents
will be hard pressed to make the repayments. Therefore, DEQ plans
to work with local governments in seeking grant funds which will
defray any of the interest costs, and possibly a significant
portion of the principal costs. Shoshone County has applied for
$50,000 in Community Development Block Grant money for the purpose,
with a final decision on the request due in April 1992. The DEQ
also intends to pursue foundation funding as another alternative.

Another program which offers a way to reduce the use of wood
burning devices is the FMHA home rehabilitation grant program for
low income seniors. The grants may not exceed $5000 and can be
used "only to pay costs for repairs or improvements which will
remove identified health or safety hazards." Conversations with
FMHA staff indicate that they would consider the replacement of an
old, polluting woodstove as an eligible activity. Since senior
citizens are understandably reluctant to take out a loan and yet
they often have some of the most inefficient woodstoves, this may
be the only changeover program that they will take advantage of.

An essential part of the success of incentive programs is public
awareness of their availability. The DEQ will produce an
educational brochure describing the various opportunities available
to Silver Valley residents. This will include a description of
incentive and weatherization programs as well as information on
where to apply for participation. This information will also be
shared with staff from human service agencies such as the NICAA,
the senior programs, Shoshone County social services, and others.

d. Episodic Wood Burning Curtailment Program

Episodic curtailment programs are most effective in areas where the
highest PM,, readings occur when dispersion characteristics are the
worst, resulting in peaks of unacceptably high PM,, concentrations.
Since parts of the Silver Valley, particularly the Pinehurst ares,
have serious dispersion problems, this is the type of program that
can cause significant lowering of these concentrations.

In December of 1988, in response to numerous PM,, exceedances during
the previous winters, the DEQ started work on an Air Quality
Advisory (AQA) service for Pinehurst. This service consists of a
24-hour telephone 1line (682-3333) dedicated to reporting the
current air quality and short term outlook as well as potential
health effects. Advice on whether or not to burn wood is also
included. This recorded message is available from November 1 to
the end of February. It is updated daily and on weekends as
necessary. The AQA report also carries Air Stagnation Advisories
which cover a wider area, and carry with them the force of state
law in prohibiting open burning.

A detailed description of this program, "Operations Manual for the
Air Quality Advisory Program in the Silver Valley," October 1989,
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is found in Appendlx F, along with an effectiveness review. The
effectiveness review and survey results show that the availability
of the advisory service needs to be heavily publicized and
enhanced. The 1991 residential heating survey indicated that only
5% of the valley’s population are aware of the service.

The PA program (page 4-1) is critical to more extensive use of this
important information source. All printed materials and some of
the radio public service announcements will promote the AQA
serv1ce, which will be improved in several ways. First, the
answering machine will be set up so that it can be programmed by
the caller to provide additional wood burning information. Second,

the DEQ will develop a mechanism to track the number and
distribution of calls, as this would be helpful in assessing usage
at the times of stagnation events compared to usage at other times.

It is essential that the communities most severely affected by high
PM, readings implement a voluntary no-burn program, and it is
important for Pinehurst to adopt this approach. The City Council
has passed a resolution supporting the program and asking for the
cooperatlon of residents(see Appendix F). The curtailment call
will be carried by the loéEIKEEHTS%éfétlon and the local newspaper
will be asked to print the information daily.

3. Fugitive Road Dust

The other significant source of PM,, emissions in the Silver Valley
is fugitive road dust. Since the emission inventory assumed that
there were no fugitive emissions from unpaved roads during winter
months, November - March, and since the PM,, exceedances occur only
in the winter, it appears that the higher levels of road dust
result from the application of skid control (sanding) materials.

The EPA Guidance Document for Selecting Antiskid Materials Applied
to Ice and Snow Covered Roadways indicates that the tendency for an

antiskid material to generate silt-sized particles is a function of
its durability. It also concludes that <50 mesh particles are not
particularly effective in increasing the coefficient of friction on
paved roads. These two considerations indicate the importance of
using a larger and more durable material than is presently used,
possibly in conjunction with some liquid de-icing chemicals.

The DEQ is working with the Idaho Department of Transportation
(ITD) on a project to analyze the content of the material presently
found on Interstate 90. ITD has agreed to provide the necessary
analysis through the use of their laboratory. The DEQ is also
requestlng funding from EPA to assess material availability and
quality in North Idaho.

ITD has agreed to assist in 1dent1fy1ng ways to minimize the PM,
impacts of the material which is applied to the road surface. This
may be through the use of a higher grade material, through more
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stringent silt content requirements or through application of less
material. The DEQ will work with Shoshone County and the City of
Pinehurst to use the same sanding materials as the State commits to
use. This should be economically feasible because the cost of a
higher grade material and/or de-icing material should be offset by
the smaller amount of material required.

Once selected control strategies are applied, the DEQ will monitor
their effectiveness through a roadside sampling program. Road dust
samples will be collected at various times during the winter, and
the samples would then be analyzed by ITD for silt content to
determine the effectiveness of the control measures.

4. Point Sources

Point sources, at 8% of the total wintertime emission loading,
constitute the only other significant category of PM,, emissions in
the Silver Valley. However, since none of these sources is found
in the Pinehurst area, the DEQ does not intend to devote additional
resources to controls in this category of emissions.

5. Conclusion

Pinehurst and the Silver Valley present an unusual challenge for
air quality planning purposes. The PM,, exceedances are marginal
(there were none in 1989 and 1990 and one in 1991), the local
governments are very independent, and the precarious economic
situation precludes a wide range of traditional control measures.
Therefore the DEQ will be relying on changeover incentives,
weatherization, public awareness, and voluntary curtailment to
demonstrate and maintain attainment.

B. Demonstration of Attainment

The recommended attainment plan is comprised of a mix of individual
control measures that will result in a reduction that exceeds the
91.8 pounds per day total indicated by the rollback modeling. The
strategies selected are woodstove changeover, weatherization,
public awareness and voluntary curtailment. Together they yield a
decrease of 108.87 pounds per day (see Table IV-1).

The woodstove changeover strategy has three objectives. The first
is to replace 10% or 40 of the uncertified wood stoves in the
Pinehurst area with natural gas heating. DEQ staff have met with
Washington Water Power to discuss the possibility of offering
changeover incentives to main source wood burning households with
electrical backup in the Pinehurst area. This proposal has been
submitted to the company, which needs the permission of the Idaho
Public Utilities Commission before implementing such a program. It
may be May of 1992 before the Commission acts on the request.
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The second objective is to replace 14% or 50 of the uncertified
wood stoves in the Pinehurst area with Phase II certified stoves
and/or pellet stoves. The plan assumes that 25 of each kind will
be installed. This objective will be achieved through existing
programs such as those of the Farmers Home Administration (FMHA)
and the Department of Energy. And in cooperation with the Idaho
and Washington Rural Conservation and Development District, funding
is being requested from the Idaho Division of Energy.

Weatherlzatlon measures will be applled to all 90 households in

and North Idaho Communlty Action Agency. These same sources will
be used to weatherize an additional 30 homes in the Pinehurst area
where wood is the main source of heat. The DEQ is also working
with the State Economic Opportunity Office to tap into some special
weatherization funding from the Department of Energy.

The EPA guidance document allows a 5% credit for weatherization,
but the DEQ has applied an 8% credit for three reasons. First, the
average age of the homes in Shoshone County is substantially
greater than that of the state as a whole, indicating that they are
probably not as well weatherized. According to the 1980 census,
35.5% of the homes in the county were built prior to 1939 whereas
the comparable state figure is 21.9%.

Second, Shoshone County has a high percentage of 1low income
households, which are often poorly weatherized as a simple
reflection of economics. According to DEQ’s March 1991 Silver
Valley residential heating survey, 55% of the households in the
County had incomes less than $20,000 per year. Finally, Pinehurst
has a high number of effective annual heating degree days, which
would increase the impact of weatherization as compared to a
community in a warmer climate.

Public awareness is the third control measure that has been
selected to achieve attainment. While EPA traditionally does not
allow a credit for this measure, the DEQ believes that 5% is a
realistic number in the Pinehurst area for several reasons. First,
the Division already has an aggressive PA campaign in place and was
recently awarded $14,550 by the Pacific Northwest and Alaska
Bioenergy Program for wood energy education in the Silver Valley.
This money will be used over the next year for a variety of tasks.
"Learn to Burn Better" brochures were distributed in the fall of
1991, and advertisements have been placed in the local newspaper.
Materials will be developed in the spring of 1992 on how to split
and store wood, and soon thereafter time moisture meters will be
placed at fire stations. Another residential heating survey will
be conducted in the spring of 1992 to determine the effects of the
PA program, and to identify behavioral changes. A middle school
wood energy curriculum will be developed in cooperation with the
American Lung Association and an advisory group from the Pinehurst
area. Finally, the bioenergy money will be used to enhance the air
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quality advisory service cépabilities with the addition of a new
answering machine and call counter.

The second reason that a 5% credit is being taken is that in an
area as small as Pinehurst, it is relatively easy to contact all
households on a regular basis. With the support of various
community groups, information will be distributed on a variety of
issues, including weatherization opportunities, wood storage, stove
operation, and replacement incentives. And the third reason is
that the DEQ intends to use the 1992 wood burning survey to
identify to what extent various PA measures are causing behavioral
changes in the Pinehurst area.

The final control measure selected is a voluntary curtailment
program. Although the Air Quality Advisory program was formally
initiated in the fall of 1988, it was a low profile, unpublicized
effort, and as the 1991 residential heating survey indicated, its
existence was not well known. Only 5% of those surveyed mentioned
the AQA as a way to find out about air quality in their area.

The program was initiated in order to have the air quality advisory
mechanism in place rather than to realize any measurable air
quality improvement. Until recently the technical capabilities did
not exist in the Pinehurst area to run an accurate program. No
reduction credit has been taken for the program during the first
three winters of operation, as reflected in the WYNDvalley modeling
that used uncontrolled emissions.

Most of the equipment necessary to initiate an effective program is
now in place, with every other day sampling equipment, a
nephelometer, and a new state of the art meteorological station.
In preparation for a full scale voluntary curtailment program in
the fall of 1992, DEQ meteorologists will devote a significant
amount of time to this year’s effort. With the help of several
teachers at the Pinehurst elementary school who are trained in
visual observation, the accuracy of the forecasts will be enhanced.

Community awareness and knowledge of the AQA was increased in a
number of ways well in advance of the start of the 1991-1992
program. The Air Quality Advisory line carried a message about it,
the local radio station aired the forecasts and accompanying wood
burning recommendations several time each day, newspaper
advertisements were purchased with the telephone number prominently
displayed, and all PA materials will include the number. The
Pinehurst elementary school will be asked to post notices of high
pollution events, as will the post office and the bank. Additional
enhancements will take place in the 1992-1993 season.

It is proposed that the curtailment call be activated as soon as a
24 hour rolling average hits a predetermined PM, level, probably
100, and it is anticipated that the air quality advisory service
would be updated at least once a day, and more than that when
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necessary. The Pinehurst City Council has adopted a resolution
supporting the curtailment and encouraging residents to participate
(see Appendix F), and details of the program will be developed in
conjunction with the Council.

Data from Northern Ada County has shown that the Idaho public is
receptive in responding to a well publicized full scale voluntary
curtailment campaign, with survey results indicating a 43%
effectiveness rate. The DEQ believes that this experience, coupled
with the extensive local input which has been described, will
enable the Pinehurst curtailment program to achieve a conservative
25% effectiveness level. It may, however, take several years
before the full effectiveness is realized.

Once the Pinehurst area has attained the PM,, standard, it will be
necessary to continue implementation of the control strategies in
order to ensure maintenance of the standard. Projections show that
continuation of the types of reductions described above will more
than offset any emission growth associated with post-1994 increases
in population and vehicle miles traveled. The DEQ will coordinate
with local groups to design an appropriate progranm.

c. Implementation

Implementation of the selected control measures relies on funding
from a variety of sources, as is reflected in Table IV-2, and on a
continued commitment from staff of the DEQ. Documentation of the
economic based control measures is attached in the form of grant
applications and program descriptions (Appendix F). It will be easy
to track the success of the programs since DEQ staff have a close
working relationship with the agencies concerned. As older
woodstoves are replaced, DEQ staff will be involved in the process.
If the dollars being targeted for these measures are not available
from the sources mentioned, DEQ will apply to EPA and other
organizations for a one time grant to buy out the stoves.

DEQ has relied on its 1991 residential heating survey to establish
a baseline for Pinehurst’s woodstove population. Oof the 350
households surveyed, 218 had some type of residential wood burning
device. 82 of these 350 households, or almost 25%, are from the
Pinehurst area. DEQ believes that this large a sample gives a
valid representation of the overall wood burning population.
Additions to that population are minimal in terms of new
construction since only 2 such building permits have been issued
this year in Pinehurst. There may be some woodstoves being put in
older homes, but the Pinehurst City Council indicated that this is
not happening, and in fact, a number of people are converting to
natural gas heating. In order to continue to quantify the
woodstove population, and changes that are taking place, DEQ will
do another residential heating survey in the spring of 1992.
Funding for this survey has been sought and obtained from the Idaho
Division of Energy through the regional bio-energy program.
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Table IV - 2

IMPLEMENTATION OF PINEHURST SIP CONTROL MEASURES

Measure Goal Means Dates
Convert main 40 homes Funding from local Approval
source wood- utilities - $100,000 3/92
burners to propeosal submitted.
natural gas

Community development Approval
blockgrant application 5/92
for $50,000 - proposal Start Program
submitted 11/1/91. 6/92
Convert main Funding from Idaho Approval
source wood Division of Energy - 3/92
burners to proposal for $35,000
Phase II stoves 25 homes (in cooperation with
Pellet stoves 25 homes Idaho-Washington RC&D).
Funding from FMHA 502 & Start Program
504 loan and grant 5/92
programs.
Weatherization 120 homes Oongoing funding from Start Program
Dept. of Energy through 4/92
NICAA. Also WWP and FMHA
loan and grant programs.
Public Educate $14,550 from regional Start Program
Awareness residents so bioenergy program; EPA 10/91
that they environmental education
change wood grassroots grant, $3,000
burning proposal. N
behavior
. Cooperative efforts
with other agencies.
Voluntary 25% reduction AQA enhancements funded Start Education
Curtailment in wood by regional bioenergy Program
burning on program. 4/92
high
pollution Additional DEQ staff Start Curtailment
days commitment. Program
11/92

Cooperation of local
media and citizens.
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The implementation schedule for the selected control measures (see
Figure IV-1) reflects that the initial activities in the fall of
1991 will focus on a comprehensive public awareness program. This
will lay the groundwork for development of the other measures
described in the demonstration of attainment. The woodstove
changeover and weatherization programs will begin in the spring of
1992 with the upgrade and pellet program, followed by conversions
to natural gas. The comprehensive curtailment program will start
in the fall of 1992, after a summer of intensive publicity. All
of these measures will be continued as long as they are necessary
to attain and maintain the standard.

D. Contingency Plan

The Contingency Plan provides for additional emission reductions
which will be automatically implemented if attainment is not
reached by the December 31, 1994 deadline. While the Pinehurst
area SIP shows that attainment will be met by this date, it is a
requirement to have some fall back or contingency measures.

The DEQ has identified reduction of winter road sanding materials
as the core of its contingency plan. As was explained in the
fugitive road dust discussion in IV.A., the Division is working
with the Idaho Department of Transportation (ITD) to develop
control strategies which will result in reduced PM,, emissions from
sanding materials. This study should be completed by May of 1993
and a demonstration program is planned for the 1993-1994 winter to
test the results in the field.

It is important to initiate reductions in winter road sanding as
soon as adequate support data is available rather than waiting
until problems with wood burning control strategies occur.
Therefore, the DEQ staff will work with ITD to implement whatever
control strategies are agreed on by the fall of 1993.

While the project with the ITD is proceeding, the DEQ will be
working with the City of Pinehurst on a sanding program which will
result in reduced PM,, emissions. Once the field testing is
complete, the City will use the same type of material as the ITD,
when feasible, applying the recommended material in a manner that
minimizes PM,, emissions.

Control measures for reducing road dust are not well documented;
therefore the DEQ has taken a conservative approach to their
effectiveness. It is projected that through parallel reduction
efforts at the State and local level, PM,, emissions from road
sanding will be decreased by at least 25%, or 51 pounds per day.
These numbers, which are based on what other areas are realizing
from similar measures, translate into more than the EPA
recommended 25% of total control strategy emission reduction.
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APPENDIX A

‘ PM DATA AND
EXCEPTIONAL EVENT DOCUMENTATION

Pinehurst PM,,
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. following PM,, data for Pinehurst are from
6 through 1990. The data are listed in the
ndard EPA Aerometric Information Retrieval
‘tem (AIRS) Air Quality Subsystem Standards
ort format for easy reference. ‘
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24 Hour Standard Exceedances

in Pinehurst
L
205 ug/m? 1-2-86
198 ug/m’ 1-8-86
372 ug/m’ 1-14-86
170 ug/m’ 2-25-86
179 ug/m’ 1-21-87
167 ug/m? 2-2-87
164 ug/m’ 2-8-87
167 ug/m’ 10-30-87
174 ug/m? 12-29-87
189 ug/m’ 12-29-87
183 ug/m’ 1-28-88
164 ug/m’ 2-24-88
*306 ug/m’ 9-25-89

* exceptional event, dust storm

e
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1410 North Hilton, Statehouse Mail, Boise, 1D 83720-9000, (208) 334-0502 Cecit 0. Andrus, Governor  Richard P. Donovan, Director

June 25, 1991

Mr. William Puckett

USEPA, Region X

ES~-097

1200 Sixth Ave.

Seattle, Washington 98101

Dear Mr. Puckett,

On September 25, 1989 extremely high PM-10 concentrations were
recorded at the northern Idaho SLAMS particulate monitoring sites.
A concentration of 306 ug/m’ was recorded in Pinehurst, 441 ug/m’
was recorded in Coeur d'Alene, and 607 ug/m’® (TSP) was measured at
Kellogg. The IAQB has flagged these pieces of data in the AIRS
system as exceptional events due to a wind storm. We would like
your review of the enclosed supporting information and your
concurrence that these data were indeed caused by an exceptional
wind and dust storm. :

To summarize the inclosed documentation, a significant dust storm
hit Spokane with rapid pressure changes and strong and gusty winds
on the afternoon of September 25, 1989. Limited visibility and
blowing dust was reported in the Spokane area two hours after the
storm hit. Winds gusted to 28 knots or higher in Spokane during
this time. The dust persisted for the rest of the day and
continued to obscure visibility. Numerous Spokane area PM-10
monitors all measured significant blowing dust impacts and these
data were flagged as exceptional events. Meteorological data from
northern Idaho appear to have been less gusty than in Spokane. A
significant PM-10 impact was noticed at most northern Idaho ‘
PM-10 monitors running on September 25 and 26. It appears that
dust from the Palouse dust storm advected into northern Idaho and
caused exceptional PM-10 values. Unfortunately, nephelometer
readings from Pinehurst and Sandpoint are not available for
September 1989.

We would appreciate a timely response to this exceptional event
verification request. As you are aware we are currently working
on the Silver Valley PM-10 SIP and the status of the 306 ug/m3
concentration from Pinehurst is critical to our SIP presentation.
This is the only non-winter PM-10 24 hour standard violation




Mr. William Puckett
June 25, 1991
page 2

recorded in the Silver vValley. We are proceeding under the
assumption that you will find this exceedance to be caused by an
exceptional event since the conditions that created this violation
were regional in nature. It is unrealistic to control such events
through the SIP process. We will consider the 306 ug/m’ in data
summaries and in the expected number of exceedances calculations,
but do not believe this event should be considered in the Silver
Valley modeling effort and in control strategy development.

Please let us know the results of your review as soon as possible.

Sincerely,

AW e

Ofville Green
Acting Chief,
Air Quality Bureau

cc: Jon Schweiss, EPA-10
George Lauderdale, EPA-10
Dave Pisarski, IAQB
Helen Rigg, IAQB
Mark Masarik, EPA-IOO
COF 1.1
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July 25, 1991 R ]

Reply To
Attn 0f: ES-097

Orville Green, Acting Chief ;
Idaho Air Quality Bureau {
1410 N. Hilton )
Boise, Idaho 83706

o T
Dear Mr. Green:

We concur with your exceptional event classification of
particulate samples collected at the Pinehurst (PM-10, 306
ug/m3), Coeur d'Alene (PM-10, 441 ug/m3), and Kellog (TSP, 607
ug/m3) SLAMS monitoring sites on September 25, 1989. The
meteorological data show that a short duration wind storm
accompanied by blowing dust hit Eastern Washington and Northern
Idaho in the early evening (8:00-to-9:00 PM PDT in Spokane).

Although these data are flagged as exceptional events in
AIRS, it does not preclude them from use in SIP regulatory
activities (See Section 3.4, Guideline on the Identification and
Use of Air Quality Date Affected by Exceptional Events). A
decision on whether and how to use these data should be part of
the SIP process.

Exceptional event classification of these data is not a
clear-cut determination. First, there is evidence that wind
storms with blowing dust are not uncommon in Eastern Washington
and Northern Idaho during the late summer and early fall. A
similar wind storm event in Spokane resulted in PM-10 exceedance
levels on September 6, 1988. Second, it appears the high
particulate levels during these events are attributable to
agricultural dust, which may be controlled to some degree through
the SIP process. Third, the "Exceptional Events Guidance"
classifies "high winds" as hourly wind speeds in excess of 30
mph. However, the maximum hourly wind speeds on both September
25, 1989 and September 6, 1988 were only in the 20 mph range,
suggesting that only moderate wind is required to re-entrain
agricultural dust to the extent that PM-10 exceedances result.

If in the future it is determined that these PM-10 impacts
routinely occur during the late summer and fall, the exceptional
event classification will be removed. However, for the present,
it seems appropriate to classify these data as exceptional
events. '




Ni

If you have any comments or questions on this matter, please
give me a call at (206) 553-1690.

Sincerely,

—

///ﬁon Schweiss, chief
/// Air Monitoring and Analysis Section
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EMISSION INVENTORY DETAIL

AND PROJECTIONS

Pinehurst PM,, SIP - February 5, 1992
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I. INTRODUCTION

The U.S. Environmental Protection Agency (EPA) has promulgated new
federal ambient air quality standards for inhalable particulate
matter with an aerodynamic particle diameter less than or equal to
10 micrometers (PM,,). This standard replaced the total suspended
particulate (TSP) standard.

The Silver Valley area in Shoshone County has been identified as
a problem area for PM,,. PM,, monitoring in this area has shown
that PM,, ambient concentrations have exceeded the PM,, National
Ambient Air Quality PM,, Standards (NAAQS).

Idaho is required by Section 110 of the Federal Clean Air Act to
submit a State Implementation Plan (SIP) for the Silver Valley.
This SIP must show strategies for attainment and maintenance of
PM,, standards. Development of a comprehensive emission inventory
is an integral part of the SIP.

This report, prepared by the Idaho Air Quality Bureau (IAQB),
serves to summarize the procedures and results of a TSP and PM,,
point source emission inventory for the Silver Valley. The TSP and
PM,, emissions were inventoried to account for any problems
resulting in the transition from TSP to PM,, standards.

The geographic area inventoried includes the Silver Valley from
Kingston to Mullan with boundaries to the north and south generally
following the ridge lines running parallel to the valley. Most
of the population and industries are located on the valley floor,
while some pockets of population and industries, such as mines,
exist in side valleys. Figure 1 shows the area inventoried.

The dominant industries in the Silver Valley include logging,
lumber mills, and mining. For this SIP, logging emissions (logging
truck traffic and slash burning) were covered as area sources.
Therefore, the main industries in the point source inventory were
lumber mills and mines.

The area between and including Smelterville and Kellogg is
currently being investigated by the EPA and State Hazardous
Materials Bureau as a CERCLA (Superfund) project. This area
includes the Bunker Hill lead smelting facility which is no longer
operating.

It should also be noted that this area has been experiencing a
significant recession. Therefore some of the plants covered in
this inventory have shut down or cut back production since 1988,
or are planning shut down or cut back measures in the near future.

Where possible, data collected from facilities were for 1988
operations. When adequate 1988 data were not available, the

Pinehurst PM,, SIP - February 5, 1992 ) B-3
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previous year's data were used, provided the facility in question
did not significantly alter processes or rates of production
between the two time periods.

Total TSP and PM,, emission rates for inventoried facilities with
emissions exceeding 1000 1lbs per year (0.5 tons) are listed in
Attachment A. Emission rates and emission estimation parameters
for specific sources within individual facilities are included in
Attachment B.

The IAQB contracted PEI Associates, Inc. to calculate emission
rates for lumber mills in the area between Kingston and Kellogg.
This work was checked and most of it needed to be recalculated by
IAQB staff. The remaining facilities in the Kellogg to Mullan area
were inventoried and emissions were calculated by IAQB staff.

Quality control checks were performed to ensure that all arithmetic
errors were found and corrected, and that proper emission equations
and factors were used.

II. IDENTIFICATION OF SOURCES

The IAQB established an initial 1list of TSP and PM, source
facilities by researching IAQB facility source files. These files
contain all of the air quality permits issued to facilities
(permits to construct and operating permits), inspection reports
of facilities, and other information on facilities that the IAQB
may possess. Source files within the region to be inventoried were
identified by searching the Compliance Data System (CDS) and the
Point Source Emission System (PSES, a State database) for sources
in Shoshone County.

As a final check, IAQB staff performed a rough "windowshield
survey" by car of the inventoried areas to ensure that no large
emission sources were missed.

Table 1 includes a list of the inventoried facilities, their
mailing addresses, and their UTM coordinates. Two of the listed
companies, Pacific Crown and Asarco, operate two facilities each.
For each of these companies the two facilities are listed under the
single company name.

III. INITIAL DATA GATHERING

Data needed to calculate emissions from facilities in the Silver
Valley were calculated in two stages. The first stage covered the
emissions inventory area from Kingston to Kellogg since this was
the area defined for the initial inventory effort. This initial
effort was conducted by IAQB staff along with the assistance of an
outside contractor, PEI. The second stage consisted of reviewing
the work accomplished during the first stage in addition to
inventorying the sources from Kellogg to Mullan when the inventory
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area was expanded. The second stage work was completed solely by
IAQB staff.

In the first stage, data needed to calculate emissions were
obtained by mailing questionnaires to facilities with potential
sources. A general request sheet, developed by IAQB staff,
requested the facility to submit a general description of the
facility, a scaled plot plan of the facility, a process flow
diagram describing what takes place at the facility, production
values, detailed descriptions of emission sources and emission
control methods used, seasonal operation information, hours of
operation, and other data. A cover sheet briefly explained why the
IAQB was requesting the information and when the information was
needed.

In this stage specific data requests were categorized into six
tables according to emission types. These tables included the
following source categories: combustion equipment, general process
equipment, aggregate handling equipment, stacks or vents (this
~table was referenced by other tables if emissions were vented to
a stack or vent), vehicle traffic on paved and unpaved roads, and
storage piles. If the IAQB already had some data for a certain
facility, those data were included on the tables before the tables
were mailed to facilities. Facilities were then asked to verify or
correct the existing data.

Many of the questionnaires submitted to facilities were not
returned to the IAQB by the requested deadline date, which was
about one month. The IAQB contacted these facilities by phone to
determine why the questionnaires were not returned, and to stress
the importance of submitting the requested information as soon as
possible.

In many cases PEI determined that the data collected were either
not accurate or were not complete. PEI then contacted the
facilities to obtain the needed data. If the required data were
not available, PEI or the IAQB made appropriate assumptions for
missing parameters needed to calculate emissions. Assumptions made
were based on existing known data for the facility, as well as
previous knowledge and experience with similar facilities. These
assumptions are covered in the footnotes in Attachment B.

The second stage of the inventory began by reviewing the data
compiled in the first stage. As these data were found to be mostly
unacceptable, they were recalculated though IAQB staff did
occasionally use the emission factors compiled in the first stage
(see footnotes in Attachment B). The unacceptable data were
discovered when erroneous balances of inputs and outputs were noted
for the lumber mills.

During the second stage, gquestionnaires were sent by fax to the
facilities. These questionnaires requested similar information as

Pinehurst PM,, SIP - February 5, 1992 B-6



L-4 2661 ‘G A4enigag - dIs Wd Is4nyauld

ue|(nW jo
1sem-sbul|tel £°9525  §°68S aJQ osutz pue
Ue|LNH ‘pean ‘JaAlls
40 3se3-dULK £°/525 9°T6S  HIQEY BUS|Y.p 4n30) "JQ [eJBULKW 0059 LLtW pue BuLly 03 BututlW yI133H
uangsg 40 3

sButte] £°0925 6°9/S
yos|ny splatys

-SULW 4N30) §°6525  9°GLS 340
3aau) ayeq peal pue JaA{lg
-3UlW BUS|®Y ¥°8G2S  9°//[S  £/(8E8 aoe| |ey oFy x08 "0 “d LLtW pue auly TOul “DoYVSY

Buiyaieg aissouo)
uingsg "3 2°19¢5 G°GLS  6V8E8 uangsg 005 xog "0 °d Butysnuagy ooy 'sodg t3isuez

Adauljay jo

‘oN-sBulfle] €£°€925 0°1/§
Kaaujsy jo

Ynos-sulil 60925 87695 plon pue
ealy (P13} ‘daddo) ‘Auow|juy
-usptsay %3 ‘dsA|ls ‘auLjay
big-AuauLgay £°€925 07045  (£858 6Boy|ay 0801 xog ‘0 “d pue ‘|(i§ ‘SulW "0) BuluLlW Bulysung
, i Jagun
3LLIAMBY 8IS 6°G925 §°T9S  B9YBER [ lA43]|3awg 0T€ x09 "0 “d usaJy ybnoy soanpo.d 3A0M U3Y
. Jaquny uaady
SlLiALBY |3WS 6°G92G 97295  [£BEB B6o | |ay 6.y xog "0 d ybnoy mes g aue|d TOuT Jaquit] BulW
But|puey diyy pue
alLtAeu3 $7/925 87955  629¢8 uogsbuty 0L X0 "0 °d ‘"3edd] "ssadg ‘Jswed dajsued} Bbo||ay
Stiladag|auws 86925 67095 LLIW 43ue(d
$30Npodd Jagqul)
a{LtAeUl [7925 [7(SS  1589¢8 Jauunid 66T xog "0 d L tumes umod]y otjloed
S3LON dIz ALID 133418 3dAL
NOILVI01 A HIN H RLN e e e e e e 324n0S ALITIOVS

SS3YAAY ONITIVH

$304Nn0S julod A3||BA J3A[LS

1 378v1




the initial questionnaires, but were abbreviated so that only
necessary data were requested.

After the questionnaires were sent by fax, some data were collected
during visits to facilities. The facilities were contacted by
phone to inform them about the project and to schedule a visit to
their site. These visits were scheduled after the facility had
about one week to review and to work on the questionnaire. They
were asked to have at least reviewed the requested data, and to be
prepared to address the questions before the scheduled visit. The
results of these visits were variable, but, in general, they were
beneficial to the inventory project. One beneflt of visiting the
facilities was that this allowed IAQB staff to visually assess
source emissions and controls, thus gaining information on which
sources at each facility were the most significant.  Another
benefit was that these visits expedited the gathering of data from
each facility since the data could be reviewed at the site and any
deficiencies in the data could be addressed immediately.

Some facilities were dropped from the list of source facilities
after TAQB staff spoke with them and determined that emissions from
the facility in question would be insignificant (obviously less
than one ton of TSP per year).

For emissions from the Bunker Hill Superfund site we used the
emission rate estimated by Dames and Moore'?. This study focuses
on estimating windblown dust in and around the Bunker Hill
Superfund site to assess the impact of toxics entrained in the
dust.

IV. CALCULATION OF EMISSIONS

Emission calculations were separated into five source categories:
1) combustion; 2) general processes; 3) aggregate handling; 4)
stack test results, and 5) vehicle traffic on paved and unpaved
roads. Most emission calculations were performed using AP=-42
emission factors and equations. Emission rate calculations for
fugitive dust sources were calculated using AP-42 emission
equations for vehicular traffic on paved and unpaved roads, and
aggregate handllng This procedure has been documented in the
footnotes in Attachment B.

Emission rates were calculated for both TSP and PM,, and included
an annual emission rate, a wintertime 24 hour maximum emission
rate, and a maximum hourly emission rate. The wintertime 24 hour
emission rate has the most significance for this study since this
is the time period for which the ambient PM,, standards were
exceeded.

A computerized spreadsheet was generated by the IAQB to calculate
TSP and PM,, emission rates for point source facilities in the
Silver Valley area. The computerized spreadsheet was created using
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LOTUS 1-2-3 software. The spreadsheet was divided into combustion
sources, deneral industrial process sources, aggregate material
handling, source emissions based on stack tests, and paved and
unpaved road fugitive dust sources. The spreadsheet calculates
point, fugitive, and total emissions for each source type
(combustion sources, general processes, etc.).

The spreadsheet for each facility is given in Attachment B. The
facility name and location are listed at the top of each of each
page. Source data are included in the first columns of each
spreadsheet. These data include source descriptions, process
rates, operating schedules, and whether the source produces point
or fugitive emissions.

Columns titled "UNCTRL TSP E. F." and "CTRL TSP E. F." contain
uncontrolled and controlled TSP emission factors used for the
listed source, usually expressed as pounds of emissions per amount
of material processed or handled. The column titled "PM,, FRAC
FACT" contains the fraction of TSP emissions which are PM,;. These
were used to generate PM,, emissions by multiplying the TSP emission
rates by these fractions. The PM,, fractions were either taken
directly from references or they were calculated by dividing a PM,,
factor by a TSP factor for a specific emission source.

The PM,, emission factors have not been developed for many small
industrial or commercial operations involving unique individual
processes. In these situations, or if it was determined that a
certain process occurring within a facility was not adequately
handled by AP-42, emissions were calculated using other Kknown
methods, or assumptions were made using available materials and
existing knowledge of the facility. When methods other than AP-
42 were used to calculate emissions, those methods were documented
by IAQB staff and PEI within workbooks or data sheets and are kept
on file at the IAQB. These are also documented in the footnotes
of Attachment B.

Average 24 hour emission rates were implicitly calculated by
dividing the annual emission rate by the days per year of
operation. Wintertime maximum 24 hour emission rates were
calculated by multiplying the average 24 hour emission rate by a
seasonal factor. A description of how seasonal factors were
developed is provided in Section IV.B of this report. Maximum
hourly emission rates were calculated from maximum hourly
throughputs submitted by the facility, or estimated by IAQB staff.

Equations programed into the spreadsheets to calculate emission

rates have been described in Section IV.A. calculation methods
were footnoted for further explanation. Footnote columns are
identified by "FN". A description of the footnotes are provided

following the spreadsheets in Attachment B.
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A. Emission Source Categories

1. Combustion

This category includes TSP and PM,, emissions from any combustion
source. Typical sources include incinerators and boilers.

TSP emissions from combustion sources were calculated as follows:
E = (EF) (1-CE) (AMT).

Where: E =Emission rate (lb of TSP per unit time);
EF =Emission factor (lb of TSP/material unit combusted) ;
CE =TSP emission control efficiency of control
equipment; and
AMT = Amount of material (units per unit time) combusted.

The PM,, emissions were then calculated using the PM,, fraction data.
2. General Industrial Process

This section of the spreadsheet estimated emissions from those
general industrial processes for which TSP emissions could be
calculated by using an emission factor rather than an equation.
Typical examples include ore crushing and screening, sawdust
cyclones, cement silos, etc. For the Silver Valley emission
inventory, sources such as storage piles and ore handling were
included on this portion of the spreadsheet since TSP factors were
used to calculate emissions from these sources. TSP emissions were
calculated using the following equation:

E = EF(1-CE) (AMT) .

Where: E =Emission rate (lb of TSP per unit time);
EF =Emission factor (lb of TSP/ton of material
processed; or lb per other noted units of material
processed) ;

CE =TSP Emission control efficiency of «control
equipment; and '
AMT = Amount of material processed (tons or other noted

units per unit time).

For the lumber industry, in general, production rates were given
in board-feet. It was usually necessary to convert these units to
tons because tons were the basis of most of the emissions factors.
In addition it was necessary to calculate waste production rates
using documented factors. These references and factors can be
found in the footnotes to Attachment B.

The PM,, fraction was multiplied by the TSP emission rate to
generate a PM,, emission rate.
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3. Aggregate Handling

TSP and PM,, emissions from aggregate handling (transfers of
material from loaders to hoppers, conveyor to conveyor, etc.) were
calculated using the following equation from AP-42 Section 11.2.3:

(u/5)13

E = k(0.0032) 77y (1-CE) (AMT) .
Where: E =Emission rate (lb of TSP or PM,, per unit time);
k =Particle size multiplier which is equal to .74 for
TSP and 0.35 for PM,,;
u =Mean wind speed (MPH) (for Osburn a default value
of 10 MPH was used since no met data was available);
M =Percent moisture content of material;

CE =Emission control efficiency of any control methods
used to reduce emissions; and

AMT =Amount of material handled (tons or other noted
units per unit time).

This handling equation was not used for estimating emissions from
the handling of mined ore. The emissions from these sources were
calculated in the general process section of the spreadsheet using
the PM,, and TSP factors for material handling and transfer on Table
8.23-1 in AP-42.

4. Emissions Based On Stack Tests

There were no stack tests available for the facilities investigated
in the Silver Valley, therefore this portion of the spreadsheet was
never used.

5. Vehicle Traffic On Paved And Unpaved Roads

Fugitive emissions from both paved and unpaved roads were
calculated in the same section of the spreadsheet. On the
spreadsheet, vehicle miles travelled (VMT) were either input
directly (if these data were available from the facility) or
calculated from the length of the road and the number of trips the
vehicle took per day or per year.

TSP and PM,, emissions from vehicle traffic on paved roads within
the boundary of an inventoried facility were calculated using the
following equation from AP-42 Section l11.2.6(equation 1):

E = .077I(4/n)(s/10) (L/1000) (W/3)°7.
Where: =TSP emission factor (1lb/VMT);

=Industrial augmentation factor (unitless) ;
= Number of lanes;

=Surface material silt content (%);

=8urface dust loading (1lb/mi); and
=Average vehicle weight (ton).

200N s HH
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A PM,, fraction of 0.7 was calculated by dividing the result of
equation 2 in AP-42 Section 11.2.6 (using the defaul' AP-42
parameters for sand and gravel processing plant roads ai. a PM,,
multiplier of 0.22) by the result from the above equation ‘using
the default AP-42 parameters for sand and gravel processinc plant
roads and a 20 ton vehicle weight). This was done to simpl: y the
spreadsheet calculations, and the result should nut be
significantly different from the PM,, emissions calculat~: using
equation 2 in AP-42, Section 11.2.6 since the default p: umeters
for sand and gravel plant roads were used in most instances.

TSP and PM,, emissions from vehicle traffic on unpaved roads within
the boundary of an inventoried facility were calculated using the
following equation from AP-42 Section 11.2.1:
E = k(5.9) (s/12) (S/30) (W/3)°"(w/4)°®((365-p) /365) (1-CE) (VMT) .
Where: E =Emission rate (1lb of TSP or PM,, per unit time);
k =Particle size multiplier; which is equal to 0.8 for
TSP and 0.36 for PM,,;
=Road silt content (percent);
= Average vehicle speed (MPH) ;
=Mean vehicle weight (tons);
= Number of wheels on the vehicle;
= Number of days per year with at least 0.01 in. of
precipitation (120 for Silver Valley);
CE =Emission control efficiency of any control methods
used to reduce emissions; and
VMT =Vehicle miles traveled per unit time.

BE OO

TSP emissions were calculated from this equation directly. PM,,
emissions were subsequently calculated by multiplying this result
by (0.36/0.8) or 0.45.

In cases where road silt content information was not available, a
silt content of 5% (AP-42 table 11.2.1-1 "sand and gravel

processing- plant roads") was assumed. If water was used as an
emission control method, a control efficiency of 50% (Orlemann et
al., 1983 -- see footnotes to Attachment B) was used. For oil or

chemical dust suppressants applied, a control efficiency of 68%
(median value, AP-42, page 11.2.1-7) was used.

6. Miscellaneous Sources

Storage Piles. Storage pile emissions not associated with the
Bunker Hill Superfund site were calculated in the general process
section of the spreadsheet.

TSP and PM,, emissions from these storage piles were gener. -ed by
using the following equation:

E = (EF) (&) (D) (1-CE).

s
1
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Where: E =Emission rate (lb of TSP or PM,, per unit time);

EF =Emission factor for TSP or PM,, (lb of TSP or
PM,,/ (acre-day)) ;

A =Area of the storage pile (acres);

D =Number of days the storage pile is either active or
inactive (days per unit time); and

CE =Emission control efficiency of control measures
used.

The parameters "A" and "D" were combined and entered as
"THROUGHPUT" on the emission calculating spreadsheet. The
resulting units of the combined parameters were either acre*day/hr
or acre*day/year.

All storage piles inventoried involved sand and gravel or similar
materials. Emission factors from TABLE 8.19.1-1 in AP-42 were used
to generate emissions. These factors were used since the physical
data required for a more complex analysis were not available.

Dames and Moore estimated the Superfund site wind blown emissions
using the modified wind erosion equation developed by Cowherd!:?:

E = A*IT*K*C*L'*V',

Where: E = Suspended particulate fraction of wind erosion
losses (ton/acre-year);

Portion of total wind erosion losses that would be
measured as suspended particulate; estimated at
0.025 (unitless);

Soil erodibility (ton/acre-yr);

Surface roughness factor (unitless);

Climatic factor (unitless);

Unsheltered field width factor (unitless); and
Vegetative cover factor (unitless).

>
I

<HORH

1 A T |

It is important to note that these emissions reflect summer
emissions (7/1 through 10/31), thus they would not be applicable
to assessing wintertime impacts.

Tailings Ponds. For the current emissions inventory emissions for
tailings ponds have not been considered. The main justification
for this is that snow cover and moist conditions in general would
make tailings ponds an insignificant source during the winter
season.

The Bunker Hill superfund study calculated emissions from Bunker
Hill tailings using the modified wind erosion equation described
above. In addition, this study also considered emissions from
flats and hillsides in the study area. As with the Superfund
storage pile emission estimates, these estimates only reflect
summertime emissions.
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B. Wintertime Emission Calculations

The highest monitored particulate levels in Silver Valley usually
occur from late fall through early spring. This ie primarily
because of strong temperature inversions occurring du:ring these
periods which effectively trap pollutants near the -urface for
extended periods of time. Therefore, in addition to th:= routinely
collected annual, average 24 hour, and hourly data, the IAQB
collected specific wintertime data from inventoried facilities.
Wintertime emissions were considered to be emissions occurring
between October 1 and March 31 (calendar quarters one and four).

Wintertime emission rates were only calculated for 24 hour time
periods. If a given sourse was operating anytime during the
wintertime period, a wintertime 24 hour emission rate was
calculated. This value was calculated by multiplying the average
daily TSP or PM,, emission rate by a "seasonal factor".

The seasonal factor was generated by considering maximum wintertime
daily operation rates and hours, accounting for colder and more
damp wintertime conditions, and allowing for any other seasonal

information affecting emission rates. On the spreadsheet the
seasonal factor was multiplied by the average daily controlled TSP
or PM,, emission rate. A value less than 1.0 indicates that

wintertime emissions are expected to be less than the average daily
emission rate. A value greater than 1.0 indicates that the result
is expected to be a greater than the average daily rate. Similar
to the conversion of emission factors, the generation of the
seasonal factor often involved combining several factors into a
single factor.

For sources such as heating boilers the ratio of winter fuel use
relative to average usage was the seasonal factor. For example,
if 30% of the fuel was used during the winter, and this occurred
during 25% of the boiler's annual operating time, the seasonal
factor would be (30/25) or 1.2.

For sources such as unpaved road vehicle traffic a seasonal factor
of 0.5 was used since the prevailing moist conditions were assumed
to be similar to applying water as a control. If water, chemicals,
or oil were applied to control unpaved road emissions at the
facility, then a seasonal factor of 1.0 was used assuming that
emissions didn't change during the winter, or whether controls were
used during winter or not. A similar factor was not applied to
paved roads because paved roads are frequently dry for prolonged
periods during wintertime.

For storage pile emissions, if a given pile was present anytime
during the wintertime period defined above a seasonal factor of 0.5
was used. This seasonal factor was chosen using engineering
judgement since some control was necessary to account for snow
cover or prevailing moist conditions.
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Some sources which were not operating during the winter were given
seasonal factors of 0.

V. HANDLING OF DATA

As described in Section IV, all of the final data and emission
calculations were compiled on the LOTUS 1-2-3 spreadsheet. The
spreadsheet data were divided into the five emission calculation
types described above. One spreadsheet was used per facility to
calculate emission rates from input data for given sources. Both
point and fugitive emissions were totalled on each spreadsheet.
By including all calculations for a facility on a single
spreadsheet, transcriptional errors were avoided. Attachment B
includes the spreadsheet data for each facility.

Some of the data input into the spreadsheets were calculated by
hand to allow generalized computer calculation of emissions. Such
hand calculations usually involved combining emission control
measures into one control factor, calculating production rates from
known production/waste factors, or converting or combining emission
factors or equations to enable a simple emission factor to be used
for unique industrial processes. The spreadsheets were footnoted
to identify such unique calculation methods.

In addition to the computer spreadsheet files, production data,
emission factors, control efficiency data, and other emissions
estimation references for the spreadsheet, calculations by IAQB
staff are kept in an emission inventory file at the IAQB. These
files also contain original questionnaires from the two data
gathering stages of the inventory; additional data such as flow
charts and plot plans; and data collected during plant visits and
phone conversations by IAQB staff.

VI. QUALITY CONTROL OF DATA

The emission rate data submitted to the IAQB from PEI had only
undergone "loose quality control" by PEI. Loose quality control
involved a check to ensure proper methodologies were used, but did
not include a recheck of actual calculations.

IAQB staff were responsible for more in-depth quality control
checks. In-depth spot checks were made for emission calculations
for the facilities inventoried. These checks involved:

1) examining raw data supplied by the facility (e.g., ensuring
that the amount of waste generated was equal to the difference
between incoming raw materials and outgoing product) ;

2) ensuring that correct data were used in the correct equations

or multiplied by the correct emission factors, and ensuring
that the spreadsheet was calculating correctly;
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3) ensuring that all emission points for a facility had been
considered; and

4) ensuring that methodologies were consistent among different
facilities for a given industrial process.

For most sources, IAQB staff determined that methods used by PEI
were not the most appropriate. In such cases alternative
calculation methods, determined by IAQB staff to be more
appropriate for the given situation, were used to calculate
emission rates. Calculation methods were changed mainly when the
following conditions arose: the IAQB received a more accurate
source description or reference which then dictated the use of a
different emission factor or emission control efficiency, or when
erroneous process rates or operating schedules were corrected.

Final quality control checks were performed by IAQB staff for all
emission sources inventoried.

VII. RESULTS

The results of the Silver Valley TSP and PM,, emission inventory
are in Attachments A and B. Attachment A lists the individual
emission points for each facility, the source data which were used
to estimate emissions, and the estimated emissions from each point. ~
Attachment B lists the source category totals for each facility as
well as each facility's total emissions.

In addition each plant's emissions have been summarized in Table
2 on the following page. This table gives the point, fugitive, and
total emissions for each facility included in this inventory.

The final reported inventory list consisted of 10 facilities. Nine
facilities had annual TSP emission rates in excess of one ton per
year, 6 facilities had PM,, .annual rates in excess of one ton per
year, and 9 had PM,, emissions in excess of 0.5 tons per year.

For all the facilities combined there were annual TSP and PM,,
emissions of 120.2 tons and 62.9 tons, and wintertime maximum daily
emissions of 994.7 pounds and 453.5 pounds respectively. Kellogg
Transfer and Pacific Crown in Enaville had combined annual TSP and
PM,, emissions of 12.6 tons and 1.5 tons, and wintertime maximum
daily emissions of 102.0 pounds and 13.3 pounds respectively. Gen
Wove, Mine Timber, and Pacific Crown in Smelterville had combined
annual TSP and PM,, emissions of 9.1 tons and 2.4 tons, and
wintertime maximum daily emissions of 92.1 pounds and 24.4 pounds
respectively. Asarco's Coeur and Galena mines, and Zanetti Bros.
near Osburn and Silverton had combined annual TSP and PM,, emissions
of 56.6 tons and 33.5 tons, and wintertime maximum daily emissions
of 245.2 pounds and 104.8 pounds respectively.
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Point, fugitive, and total 1988 emissions

Table 2.

by facility for Silver Valley.

FACILITY SOURCES |MAXIMUM DAILY (1lbs) ANNUAL (tons)
TSP PM,, TSP PM,,
Kellogg POINTS 0.00 0.00 0.00 0.00
Transfer FUGITIVES 68.05 7.87 7.07 0.82
TOTAL 68.05 7.87 7.07 0.82
Pacific POINTS 3.83 0.38 0.48 0.05
Crown FUGITIVES 40.14 5.02 5.02 0.63
Enaville TOTAL 43.97 5.40 5.50 0.68
Gen Wove POINTS 0.00 0.00 0.00 0.00
FUGITIVES 33.16 6.85 4,02 0.87
TOTAL 33.16 6.85 4.02 0.87
Mine Timber POINTS 42.00 14.70 3.68 1.29
FUGITIVES 10.20 1.58 0.54 0.13
TOTAL 52.20 16.28 4,22 1.42
Pacific POINTS 4.05 0.40 0.51 0.05
Crown FUGITIVES 2.68 0.83 0.32 0.10
Smelterville|! TOTAL 6.73 1.23 0.83 0.15
Sunshine POINTS 2.19 1.71 0.27 0.20
Mine FUGITIVES| 309.94 211.42 26.80 17.76
TOTAL 312.13 213.13 27.07 17.96
Coeur Mine POINTS 0.05 0.05 0.01 0.01
(ASARCO) FUGITIVES 33.45 18.25 6.28 3.34
TOTAL 33.50 18.30 6.29 3.35
Galena Mine POINTS 0.07 0.07 0.01 0.01
(ASARCO) FUGITIVES| 209.85 85.54 13.29 7.28
TOTAL 209.92 85.61 13.30 7.29
Zanetti POINTS 0.00 0.00 0.07 0.03
Bros. FUGITIVES 1.75 0.88 36.94 22.79
TOTAL 1.75 0.88 37.01 22.82
Lucky Friday POINTS 39.97 23.07 5.19 3.00
Mine (HECLA) FUGITIVES| 193.31 74.84 9.69 4,58
TOTAL 233.28 97.91 14.88 7.58
Combined POINTS 92.16 40.38 10.22 4.64
Plants FUGITIVES| 902.53 413.08 109.97 58.30
TOTAL 994.69 453.46 120.19 62.94
Pinehurst PM,, SIP - February 5, 1992 B-17




VIII. SUMMARY

A point source TSP and PM,, emission inventory for Silver Valley
was performed by the IAQB, with assistance from PEI Associates,
Inc. The primary goal of the inventory with respect to individual
facilities was to identify all TSP and PM,, emission scurces at a
facility, both fugitive and point source, and to accurately
gquantify annual, maximum hourly, and maximum wintertime 24 hour
emissions from those emission sources.

The TSP and PM,, source facilities were identified by the IAQB, 1988
data were collected, and emission rates were calculated. Quality
control measures involved reviewing the raw data submitted,
reviewing emission calculation methods used, rechecking the actual
calculations, and reviewing the final results for reasonableness.

IX. REFERENCES
1) Dames and Moore, 1988. Bunker Hill Site RI/FS, Task 4.4

Technical Memorandum, Assessment of Dust Source Data. Document No.
15852-PD131/4404. Dames and Moore, Golden, CO.

2) Dames and Moore, 1990. Bunker Hill RI/FS, Task 4 Data Report:;
Deposition Model Evaluation Document No. 15852-004/PD193/45030.
Dames and Moore, Denver, CO.
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Footnotes For Attachment B

Note: Many of the factors use are based on general properties of
Douglas fir, Larch, and Ponderosa pine.

1) Maximum hourly rate based on annual rates and operating hou:s.
2) TSP factor from AP-42 (sections used listed under reference
6).

3) PM,, factor from AP-42 (ref. 6).

4) TSP factor from reference 3.
5) PM,, factor from reference 3.
6) Number of vehicle trips calculated from vehicle capacity and

the annual amount transferred.

7) Assumed resaw processes 50% oif lumber.
8) Oregon DEQ TSP factor (ref. 7).
9) Oregon DEQ emission factor ' ich has been modified to account

for 30% moisture (dry basis; (rei. 7).

10) PM, fraction calculated from Oregon DEQ data (ref. 7).

11) AP-42 factor (0.35 lbs/Tons of logs processed) recalculated
to represent lbs/Tons of sawdust processed. Assumes 0.4 Tons

of sawdust per 1 Ton of logs (ref. ).

12) Densities (ref. 1,2; fn. 14):

Solid Green Wood............. 40 lbs/ft?

Sawdust (Green)........eeee.. 15 lbs/ft’

LOgS . vttt eonnseeenanneennnss 2.8 Tons/10® Boardfeet (MBF)
Rough Green Lumber........... 1.75 Tons/MBF

Surfaced Green Lumber........ 1.35 Tons/MBF

Surfaced Dry Lumber.......... 1.0 Tons/MBF

13) Production Factors ref. 1,3:

ShavVINGS. .ttt eeeeenneenennens 0.32 Tons/MBF
Sawdust..... Cecstecitrtatenans 0.42 Tons/MBF (for mills
processing logs)
...................... 2% of mass sawn (for mills
processing only lumber)

ChipS..:cveerennns teeeeessesss. 0.86 Tons/MBF (for mills
processing logs)
BarK....viiiiiiiiieennnnnnnna 10% of log mass (Including
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14)
15)
16)
17)
18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

1)

Moisture content of green wood products assumed 50%.
Assumed 1/2 the pit volume is wood at 40 lbs/ft’.
High moisture ore (6% or greater).

Assumed 1% of milled ore is waste gravel.

TSP factor from reference 4.

100% capture efficiency assumed since emission points are
vented and inside building.

Assumed that PM,, fraction is 70% of TSP (engineering
judgement) .

PM,, fraction determined from industrial paved road equations
in AP-42, and the parameters given there for "sand and gravel
processing" roads (ref. 6).

Piles which were active or inactive during the winter were
given seasonal factors of 0.5 because of snow and prevalent
moisture. Pile sizes were estimated from site visits. All
pile sizes were estimated as follows:

COMPANY ACTIVE (Acres) INACTIVE (Acres)
Sunshine 1 2
ASARCO-Coeur 1 3
ASARCO-Galena 1 1
Zanetti 0.1 1
HECLA 2 0

Pile sizes estimated from overhead photo hanging in the
Zanetti Bros. main office, and from site visit.

PM,, fraction generated from AP-42 TSP factors and PM,, factors
from reference 5.

Paved road parameters taken from AP-42 data for a Rock
Crushing Plant.

Actual VMT used to calculate emissions.
Sand and Gravel Processing factor from AP-42 multiplied by (1-
0.7) to account for moisture content or ore.

REFERENCES

Dobie, J. and D.M. Wright. 1975. Conversion Factors for the
Forest~-Products Industry in Western Canada. Forintek Canada

Corp., Vancouver, B.C.
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2)

3)

4)

5)

6)

7)

Hartman, D.A., W.A. Atkinson, B.S. Bryant, R.O. Woodfin.
1981. Conversion Factors for the Pacific Northwest Forest
Industry. Institute of Forest Resources, Univ. of Washington,
Seattle, WA.

PEI Boise and Silver Valley emission inventory calculations.
On file at Idaho Air Quality Bureau, Central Office, Boise.

Orlemann, J.A., T.J. Kalman, J.A. Cummings, and E.Y. Lim.
1983. Fugitive Dust Control Technology. Noyes Data
Corporation, Park Ridge, NJ.
* Table 2.1.1-3
- Controlling road dust with water
* Table 2.18-2
- Controlling handling emissions with enclosure and
baghouse

USEPA. 1988. NEDS Source Classification Codes and Emission
factor Listing- PM,,, Second Edition. USEPA, OAQPS, Technical
Support Division, National Air Data Branch, Research Triangle
Park, NC.

USEPA. 1990 (Updated). Compilation of Air Pollutant Emission
Factors, AP-42. USEPA, OAQPS, Research Triangle Park, NC.

* Table 1.4-1
- Natural gas combustion
* Table 2.1-3
- Wood combustion in trench
* Table 8.10-1
- Concrete Batching
* Table 8.19.1-1
- Sand and gravel processing
* Table 8.19.2-1
- Crushed stone processing (crushing dry material)
* Table 8.23=1
- Ore processing
* Table 10.3-1
- Lumber processing
* Section 11.2.1
- Equation for unpaved road fugitives
* Table 11.2.1-1
- Parameters for "sand and gravel processing"
* Section 11.2.3
- Aggregate transfer equation
* Section 11.2.6
- Equations 1 and 2 (industrial paved roads)
* Table 11.2.6-1
- Parameters for "sand and gravel processing"
- Parameters for "concrete batching"

Oregon Department of Environmental Quality. Emission Factor
Reference Sheets.
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I. INTRODUCTION
a. Background

The U. S. Environmental Protection Agency (EPA) has promulgated new
federal ambient air quality standards for inhalable particulate
matter with an aerodynamic particle diameter less than or equal to
10 micrometers (PM,,). This standard replaced the total suspended
particulate (TSP) standard.

The Silver Valley has been identified as a problem area for PM,.
Therefore, EPA has designated the Silver Valley as a Group I PM,
area, having a greater than 95% probability of violating the PM,
standards. '

Idaho is required by Section 110 of the Federal Clean Air Act to
submit a State Implementation Plan (SIP) for the Silver Valley.
This SIP must show strategies for attainment and maintenance of PM,
standards. Development of comprehensive emission inventories is an
integral part of the SIP.

B. Approach

This report, prepared by the Idaho Air Quality Bureau (IAQB),
serves to summarize the procedures and results of a 1988 TSP and
PM,, area and mobile source emission inventory of the Silver Valley.
TSP and PM,, emissions were inventoried to account for any problems
resulting from the transition from TSP to PM,, standards.

The Silver Valley area and mobile source PM,, emission inventory is
of crucial importance since these sources constitute the highest
contribution to the Silver Valley’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 in the inventory ranged from Pinehurst to
Wallace. This is where the highest TSP and PM,, monitored values
for the county were recorded. Figure C-1 shows the area
inventoried. The inventoried area was further divided into grid
cells for modeling purposes.

Cc. Area and Mobile Sources - Tre Ll

Table 1 shows the complete inventory of area and mobile sources -
applicable to the Silver Valley. These sources were identified by
consulting the following documents: 1) Procedures for Emission .
Inventory Preparation Volume ITI: Area Sources, EPA-450/4-81-026c,
September 1981, and 2) Procedures for Emission Inventory-

Preparation Volume IV: Mobile Sources, EPA-450/4-81-026d, December
1988. o
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Area sources were divided into the following categories: 1)
residential, commercial and industrial fuel combustion, 2) open
burning, and 3) fugitive dusts from construction activities.

Mobile sources were segregated into the following categories: 1)
fugitive road dust, 2) vehicle traffic (tail pipe emissions), 3)
transportation tire and brake wear, 4) aircraft emissions, and 5)
railroad locomotives.

TABLE 1

AREA AND MOBILE SOURCE CATEGORIES APPLICABLE TO THE SILVER VALLEY
L _____________________________________________________________________________________|]

. Area Sources
Residential, commercial, and industrial fuel combustion
- coal combustion (bituminous and subbituminous)
- home heating o0il combustion (distillate #1 and #2)
- natural gas combustion
- woodstove/fire place

Open burning

- forest wild fires

- structural fires

- managed burning (slash/leaves/prescribed burning)

Fugitive dust from construction activities
- building construction
- road construction

Mobile Sources

Fugitive road dust

- vehicle traffic on paved roads

- vehicle traffic on unpaved roads

- vehicle traffic on roads applied with sand

Vehicle traffic (tailpipe emissions)
- light duty gasoline
- light duty trucks 1
- light duty trucks 2
- heavy duty gasoline
- heavy duty diesel

Transportation tire and brake wear

Alircraft emissions L

- civil -

- military

Railroad Locomotives . o
N -~ == ="
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ITX. IDENTIFIED SOURCES

The sources identified in the Silver Valley 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

These sources represent combustion sources and sources due to
construction activities.

1. Residential, Commercial, and Industrial Fuel Combustion

Residential fuel combustion involved usage of coal, oil, natural
gas and wood. Coal can be bituminous or subbituminous type.
Heating oil generally used in the Silver Valley is of two types-
distillate #1 or #2.

2. Fugitive Dust from Construction Activities

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

3. Open Burning

Open burning emissions consisted of forest wild fires, structural
fires and managed burning. The open burning emissions vary by
season, with the exception of structural fires.

B. Mobile Sources

These sources result from combustion of fuels by vehicles and
fugitive road dust due to vehicular traffic.

1. Fugitive Road Dust

Fugitive road dust is generated due to vehicular traffic on paved
and unpaved roads. Wintertime road sanding increases the quantity
of dust on paved roads, and therefore, enhances emissions- generated’
by vehicular traffic on the roadway. DATONVET L I LoRL 1D DT

2. Vehicle Tailpipe Emissions S R

Tailpipe emissions result from the combustion of gasoline/diesel’
fuel used by automobiles and trucks. In this analysis, cars, llght
duty trucks and heavy duty trucks are considered. . . e
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3. 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.

4. Aircraft Emissions

The emissions from aircraft are based on the landing, idle and take
off cycles performed by the different aircraft at the Shoshone
County airport.

5. Railroad Locomotive Emissions

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

III. PRIMARY DATA COLLECTION
A. Household Data

1. Approach

For some area sources the effect of emissions to the environment is
dependent upon the number of households (occupied dwelling units)
within the area of concern. Such sources include residential
woodstoves, fireplaces, gas furnaces, oil furnaces, and coal
furnaces.

The number of housing units was obtained from data collected by
Intermountain Demographics. According to Intermountain
Demographics, household data are available from several sources.
The USGS topographic map and the Idaho Transportation Department
(ITD) aerial map were used to count dwelling units. Subsequently,
an occupancy factor for each grid cell was applied. '

The total number of occupied houses in 1988 was counted as 3,325,
This data would be crucial for determining emissions from area
sources including residential woodstoves, fireplaces, gas furnaces,
0il furnaces, and coal furnaces.

2. Quality Assurance e

The housing counts were verified by the Shoshone County Assessor’s.
office. Some of the data were field checked for quality assurance.
The other source of information was the Idaho Department of Health -
and Welfare’s Superfund division map. Once the household was
counted from the Superfund map, the data can be verified by the
subdivision counts performed by the Superfund division..

The household data were rated excellent or reasonable by

Intermountain Demographics. Most or all of:the data was field-=: - -
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s

checked. Other gquality control measures taken included double
checking all manual calculations, ensuring that traffic zones
splitting into several cells were fully accounted for, and
reviewing and cross checking the computer files.

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, collector, artery
and highway.

VMT with respect to roadway categories was obtained from
Intermountain Demographics. According to Intermountain
Demographics, VMT was available from two sources. The Idaho
Transportation Department (ITD) has VMT for the interstate and
state highways and secondary roads in the Shoshone County. These
data cover most of the roads in the county.

For other areas not covered by ITD 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 Geological Survey
(USGS) topographic map and verified with Shoshone County Assessor
data. The mileage was calculated from USGS maps, ITD maps, and
maps generated by the Idaho Department of Health and Welfare'’s
Superfund group.

The ITD data and the estimation of VMT were collected into grids
with coordinates to signify the area. The data were summed up and
the total VMT by road type for the Silver Valley was as follows:
19,500 VMT/day for local streets, 79,100 VMT/day for collectors and
arteries, and 158,100 VMT/day for highways.

It was assumed that 80% of collectors and arteries would be artery
VMT. This would provide 15,800 VMT/day for collectors and 63,300
VMT/day for arteries.

The VMT for unpaved roads in the Silver Valley was obtained in a -~
similar way as that of the paved roads. For unpaved roads, the A
summation yielded 350 VMT/day. This would be assumed as unpaved =~
local streets. The VMT on unpaved collectors and arteries is
negligible. TSl

2. Quality Assurance ‘ e T e o -

Traffic count data from the ITD were verified by Intermountain

Demographics with the mileage calculated from=the USGS topographic:::=-- -
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map, Superfund maps, and ITD maps. The number of households
counted from the USGS map was checked with the Shoshone County
Assessor data.

Iv. EMISSION CALCULATIONS
A. Emissions From Residential Wood Combustion

The combustion of wood in woodstoves and fireplaces results in
emissions of TSP, PM,,, and other pollutants. The collection of
data and calculation of emissions are presented below.

1. Data Collection

Data for households possessing wood burning devices were obtained
from a survey performed by ES Field Services. The survey was
conducted in the spring of 1991 and contacted 350 households in the
Silver Valley from Kingston to Wallace. From the survey, the
average annual wood consumption for homes in the Silver Valley was
also determined. The survey questionnaire and a compilation of the
results are presented in the reference section at the end of this
Appendix.

A total of 62.6% of the households surveyed had some type of wood
burning device on their property as presented in the 1991 Silver
Valley Residential Wood Combustion Survey - ES Field Services,
April 1991. It was assumed that this distribution of wood burners
did not change significantly from 1988 to the present and that this
factor can be applied to the 1988 population. The number of wood
burning households in the Silver Valley was calculated to be 2081
out of a total of 3325 households in 1988.

The survey identified that a large number of the wood burning
households had multiple heating devices. This not only included
those houses that had multiple wood burning devices but also the
households that had other heat sources such as natural gas or
electrical heaters in conjunction with the wood burning device.
Table 2 shows the distribution of households with wood burning
devices and the total number of devices.

The total number of wood burning devices was calculated to be 311.
This number is slightly higher than the value shown in the survey ,
report because the survey findings were grouped by zip.code and:net:~w=- = -
all outlying households were captured in the report’s summary. The "

311 devices located in the Silver Valley correlates to a ratio .of -

1.4 wood burning devices per wood burning household. Assuming that -
the relationship of wood burning devices -(311) .:to " the -total ...
households (350) surveyed is the same for the population at large

in the Silver Valley, the number of devices is computed to be 2955. — -

(3325 households) x (311 devices) / (350 households surveyed) =
2955 devices. TL0T devicse.
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TABLE 2

NUMBER OF WOOD BURNING DEVICES IN THE SURVEYED POPULATION

0

Type Number of Households with one Total Number

of or more Wood Burning Device of Wood Burning

Device 1 2 >2 devices
Woodstoves 130 19 2 174
Fireplaces 48 12 0 72
Fireplace Inserts 34 5 0 44
Furnaces 9 0 0 9
Pellet Stoves 1 0 0 11
Boilers 1 0 0 1
Total 233 36 2 ' 311

00—

The distribution of wood burning devices was further organized into
categories similar to those presented in the Guidance Document for
Residential Wood Combustion Emission Control Measures, EPA-450/2-
89-015, February 1989. Conventional stoves and fireplace inserts
are kept separate and not grouped together as presented in the
guidance document. The survey results provided data on the wood
usage rates for each category and it was assumed that this
separation would result in a more accurate emission calculation.
The summarized data are presented in Table 3.

The survey responses show that the distribution of wood burning
devices 1is 70.1% woodstoves/inserts, 23.2% fireplaces, 3.2%
furnaces/boilers, and 3.5% pellet stoves. Of those with woodstoves
and inserts, 92.7% had conventional woodstoves/inserts and 7.3% had
certified devices. The survey showed that a large percentage of
the conventional woodstoves (18%) were homemade stoves. It was
assumed that these homemade stoves performed comparable to the
conventional woodstoves when operated under similar conditions.

Data were not directly available on the number:-of certified devices
which were catalytic. However, from a review of the brand names,
it appears that approximately 67% of the certified stoves and'
inserts were catalytic and 33% were noncatalytic. . . )

From the survey, it was determined that the wood consumption per

household for the winter of 1990-1991 was 4.2 —cords.  For the -

previous winter of 1989-1990, the average wood consumption was 4.9
cords. The average of these two values is 4.6 cords and since most

people tend to overestimate their wood consumption by :20%,.as .7
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reported in the EPA Guidance Document referenced earlier, this mean
value was reduced to 3.6 cords per household per year. This value
probably did not change significantly for previous years and
therefore was taken to be representative for the 1988 emission
inventory.

TABLE 3
DISTRIBUTION OF WOOD BURNING DEVICES

BY EMISSION CATEGORY IN SILVER VALLEY
e RS e .

Type Number Percent of Estimated
of of Devices Wood Burning Number for

Device : from Survey Devices Valley
Fireplaces 72 23.2 684
Conventional Woodstoves 166 " 53.4 1577

. Conventional Fireplace Inserts . 36 11.6 342
ancatalytic Certified 5 1.6 47
Woodstoves/inserts
Catalytic Certified 1 3.5 105
Woodstoves/inserts
Furnaces/Boilers 10 3.2 95
Pellet Stoves 11 3.5 105

TOTAL 31 100 2955

More importantly, the average number of cords burned per appliance
over the two winter seasons is computed to be 3.05 cords/appliance
/year. The total number of cords burned per year is obtained from
the 1991 survey report. L :

(882 cords + 1013 cords) / (311 appliances) / (2 years) =
3.05 cords/appliance/year.

Applying the 20% over-estimation factor to this value reduces the -~ -
cords/appliance/year value to 2.44. The mean wvalue of  the. wood

usage rates (Silver Valley) is 2.31 cords/appliance/year. _These

two values are very similar, therefore no correction factor is
applied to the wood usage rates in order to mnormalize the two-
values. .

The average consumption of pellets is 2.4 tons/household for the
past two winters. It was assumed that the consumption of. pellets._
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did not change significantly from year to year and that 2.4
tons/year will represent the consumption in 1988.

Wood usage values for specific burning devices were available from
the EPA and the 1991 survey performed by ES Field Services. The
survey results were nearly identical to the EPA values for most
devices and are presented in Table 4. Except for airtight stoves,
the specific wood usage values obtained from the survey were used
in the calculation of emissions. It was assumed that the
households with wood-fired boilers burned the same quantity of wood
as those with wood-fired furnaces.

TABLE 4

WOOD USAGE VALUES OBTAINED FROM EPA AND SILVER VALLEY SURVEY
e R

Device Type EPA Values 1991 Survey Values
cord/appliance/year cord/appliance/year
Fireplace 0.8 1.16
Non-airtight stove 1.8 2.15
Fireplace insert 2.3 2.32
Airtight stove 2.8 2.8
Furnace 3.7 3.11

* EPA value, did not obtain from survey
|

Using the wood usage values, the total amount of wood consumed in
the Silver Valley for winter of 1988 was calculated to be 5698
cords. The calculation is presented in Table 5.

Data obtained from the U.S. Forest Service indicated that the
amount of wood removed from the Wallace Ranger District through the

permit system was 2254 cords for 1990. This compares relatively

well with the amount of wood consumed when other factors are ,
considered such as the percent of wood users who buy their wood
supply and also the number of people who cut wood from private .
land. T .

2. Activity Ievels Ce T T TL
S8ilver Valley

To translate cords of wood burned into cubic feet burned, a
conversion factor of 1 cord = 80 ft’ is used as-suggestediin the EPA =u:-m: =
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Guidance Document referenced earlier. The mass of wood burned is
then obtained by using specific wood density factors for the
different types of softwood species burned. The wood density

factors were obtained from the U.S. Department of Agriculture,

Forest Products Laboratory, Wood Handbook, Adgricultural Handbook
No. 72, Washington, DC, 1974. An average wood density of 32.0

lb/ft’ is used for hardwoods. The mass of wood burned was then
converted to kilograms to correspond to units used in the emission
factors. Wood usage is summarized in Table 6.

TABLE 5

TOTAL NUMBER OF CORDS CONSUMED IN THE SILVER VALLEY

Type Cords/ Number of Wood
of Appliance/ Wood Burning Consumed
Device Year Devices (cords/year)
Fireplace 1.16 684 793
Conventional Woodstove 2.15 1577 3391
Conv. Fireplace Inserts 2.32 342 793
Noncatalytic Certified 2.80 47 133
Woodstoves/inserts : :
Catalytic Certified 2.80 105 293
Woodstoves/Inserts
Furnace/Boiler N 95 295
TOTAL 2850° 5698

® Total does not include pellet stoves

A temperature and population dependent usage factor is then
calculated by dividing the total usage by the effective heating
degree days in a normal year, excluding July and August, and the
total number of households in the Silver Valley for 1988.

Effective heating degree days (HDD) are calculated. by: assuming ‘it
takes 1.5 times the amount of wood/degree day for heating during
January and February, and 0.5 times the amount in May through June
and September through October. The actual heating degree

days/month are then multiplied by the appropriate factor (0.5, 1.0
or 1.5) and added together to generate effective heating degree . -

days. In the Silver Valley, the number of annual effective heating
degree days is calculated to be 6547 for 1988. To calculate . the

usage factor in terms of Kg/effective degree day/household, the

method is as follows: e loesw 25 BRI TOSLCWS!
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(532.5 x 10* Kg/yr) / (6547 effective HDD) / (3325 households) =
0.2446 Kg/HDD/household.

TABLE 6

ANNUAL RESIDENTIAL WOOD USAGE
L e

Species Percent Number of Dry Wood Dry Mass
Burned Distribution Cords Burned Density Wood Consumed

Annually (1lbs. /ft?) (10* Kg)
Douglas Fir 19.3 1099 26.7 106.4
Grand Fir* 13.4 762 21.1 58.3
Western Hemlock 1.5 88 25.0 8.0
W. White Pine 17.0 967 21.1 74.0
Lodgepole Pine 6.2 351 22.8 29.1
Western Larch 40.1 2285 28.9 239.7
Other Hardwoods 2.6 146 32.0 17.0
Total 5698 532.5

* includes White Fir and other fir species

This factor is calculated using the total number of households in
the Silver Valley and not the number of households using wood as a
source of heat. The total number of households is used so that the
wood burning emissions can be distributed to each occupied grid
space in the air quality model. The number of actual heating
degree days is based on the average temperature per month in 1988
for the Kellogg area as provided in Climatological Data Annual
Summary for TIdaho 1988, National Oceanic and Atmospheric
Administration. The total number of heating degree days in 1988 is
6032.

To calculate the wintertime maximum daily usage for the Silver
Valley, the maximum daily heating degree days are determined
(heating degree days are calculated by taking the average of the
daily high and low temperature, then subtracting that value from
65) . The maximum number of heating degree days is calculated to be
53 in Kellogg (12/27/87) for the 1988 winter season.  _The
""residential wood consumption on a day with 53. heatlng degree days o
is equal to 43,100 Kg. ,

(0.2446 Kg/effective HDD/household) x (53 HDD) X (3325 households) - . . =
X (1.0 winter factor) = 43,100 Kg. oLl WL o tnzooty o= T

Pinehurst _ LA

For the Pinehurst area, a heating degree-day value was calculated
from meteorological data collected duringira: stagnation: event::z.
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recorded in January 1988. The average heating degree-day for a ten
day stagnation period was calculated to be 35.7 for the 1988 winter
season. The residential wood consumption during such a stagnation
period 1is 9,137 kg/day for the 1988 base year. The wood
consumption in Pinehurst is approximately 21% of the total Silver
Valley wood consumption for a worst case winter day scenario. The
following is a summary of the calculations used to determine the
Pinehurst wood consumption value.

Total number of households in the Pinehurst area is 677.

Percent of wood burning households is 62.57%.

Number of devices per wood burning household is 1.42 devices.
TABLE 3A

Distribution of Wood Burning Devices in Pinehurst

Type of Device Percent Number
Fireplace 18.1 109
Conventional Woodstoves/inserts 71.5 430
Noncatalytic Cert stoves/inserts 1.8 11
Catalytic Cert. stoves/inserts 3.9 23
Furnaces/boilers 1.9 11
Pellet Stoves 2.9 _17
Total 100 602

Note that the distribution of wood burning devices in Pinehurst is
slightly different from the population of the entire Silver Valley.
The results of the survey indicated that Pinehurst had a slightly
greater occurrence of conventional woodstoves/inserts and fewer
fireplaces than the Silver Valley. The distribution of the other
wood burning devices varied less significantly (+ 1%).

The total annual mass of wood burned for Pinehurst is calculated
using the same approach as the Silver Valley It was assumed that
the species of wood burned in Pinehurst is the same as the survey

results for all of the Silver Valley. The calculation: of‘total“‘“'
annual wood burned is 111.7 x 10* kg/year for Pinehurst in 1988. _:

To calculate the wood burning usage factor for Pinehurst in terms

of Kg/effective degree-day/household, the method is asAfollows:,?;"~'i

(111.7 x 10* kg/year) / (677 households) / (6547 effect. HDD)
= 0.2520 kg/HDD/household.
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TABLE 6A

Annual Wood Consumption in Pinehurst
|

Total % Mass

Number Dist. Wood
Type of Device Cords Consumed

(Kg/yr)
Fireplace 126.3 10.6 118034
Conventional Woodstoves/inserts 937.5 78.4 876053
Noncatalytic Cert stoves/inserts 30.3 2.5 28334
Catalytic Cert. stoves/inserts 65.7 5.5 61389
Furnaces/boilers 35.5 3.0 33219
Pellet Stoves 41.9 tons pellets 37983
Total 1195 cords 111.7 x 10* Kg

The daily residential wood consumption in Pinehurst during a winter
stagnation period is as follows:

(0.2520 kg/HDD/hh) (677 households) (35.7 max HDD) (1.5 seasonal

heating factor) = 9,137 kg/day

This total (9,137 kg/day) does not include pellet stove data.
Pellet stove activity was derived from the wood burning survey and
emissions were calculated independently. The calculations for
pellet stove emissions followed the same format as the other wood
burning devices.

3. Emission Factors and Calculations

Silver Valley

PM,, emission factors ‘were obtained for each wood burning device
from the Guidance Document referenced earlier. Emission factors
for certified stoves and inserts were given for Phase II stoves.
Since essentially all certified stoves and inserts in use in 1988
are Phase I stoves, these emission factors were adjusted. Emission
rates, in grams per hour, are available for both Phase I and Phase

II stoves as per the Guidance Document referenced earlier. -A Phase” .. -

I emission factor, in grams per Kkilogram of wood burned, is

calculated by multiplying the Phase II emission factor (g/kg).by. .

the ratio of the g/hr Phase I factor to the g/hr Phase II factor.-
The estimation that 95% of TSP is PM,, is used to-compute.the TSP.
emission value. This estimation is obtained from Compilation of .
Air Pollutant Emission Factors, Volume I: Stationary P01nt and Area
Sources, AP-42, Fourth Edition, September 1985. . -~ = - 7% o

Q
|
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The annual emissions for residential wood combustion are calculated
to be 85.2 tons per year for PM,, and 89.7 tons per year for TSP.
A similar calculation for a worst case wintertime day with 53
heating degree days is equal to 1,448 1lb/day for PM,, and 1,524
lb/day for TSP emissions. Tables 7 and 8 summarize the emissions
from residential wood combustion.

TABLE 7

EMISSIONS FROM RESIDENTIAL WOOD COMBUSTION - SILVER VALLEY

ISP PM,
Annual, tons/year 89.7 85.2
Wintertime Daily, lb/day 1,524 1,448

TABLE 8

ANNUAL EMISSIONS FROM RESIDENTIAL WOOD COMBUSTION - SILVER VALLEY

Type Mass PM-10 PM-10 TSP

of Wood Emission Emissions Emissions

Device Burned Factor per device per device
(10" Kg/yr) (a/Ka) (tons/yr) (tons/yr)

Fireplace 74.15 14.0 11.44 12.04

Conv. Woodstoves 316.85 15.0 52.38 55.13

Conv. Fple. Inserts  74.15 15.0 12.26 12.90

Noncatalytic 12.43 10.9 1.49 1.57

cert. stove/insen

Catalytic cert. 27.34 8.9 2.68 2.82

stove/insert

Furnaces/Boilers 27.61 15.0 4.56 480

Pellet Stoves 22,75 1.6 0.40 042

Total 85.20 89.70

Pinehurst

The same approach that was used to calculate Silver Valley ... .

emissions was also used to calculate Pinehurst wood burning
emissions.

Once the activity level was determined:for 'the two:
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different time periods, annual and wintertime daily, the emissions
are calculated using the appropriate PM, emission factors. The
calculation of Pinehurst residential wood burning emissions are as
follows:

TABLE 8A

Annual Emissions from Residential Wood Combustion

Mass PM,, PM,,

Wood Emission Emigsions

Burned Factor per Device
Type of Device (10*%kg) (a/Kqg) (tong/vyr)
Fireplace 11.8 14.0 1.82
Conventional Woodstoves/inserts 87.6 15.0 14.48
Noncatalytic Cert stoves/inserts 2.8 10.9 0.34
Catalytic Cert. stoves/inserts 6.1 8.9 0.60
Furnaces/boilers 3.3 15.0 0.55
Pellet Stoves 3.8 1.6 0.07

Total 111.7 17.9

TABLE 8B

Wintertime Daily Emissions From Residential Wood Combustion

Mass PM,, PM,,

Wood Emission Emissions

Burned Factor per Device
Type of Device (kg/davy) (a/Kg) (lbs/day)
Fireplace 965 14.0 29.80
Conventional Woodstoves/inserts 7166 15.0 236.96
Noncatalytic Cert stoves/inserts 232 10.9 5.57
Catalytic Cert. stoves/inserts 502 8.9 9.85.
Furnaces/boilers 272 15.0 8.99
Pellet Stoves 3131 1.6 1.10

Total 9137 292.26

B. Emissions From Residential Heating 0il Usage - : -~ ==& ==7  =mgecsss

The combustion of heating o0il generates TSP and PMlo whlch are .-
estimated below. S

1. Data Collection

Estimates of residential heating oil usage were obtained from
suppliers in the Silver Valley. There are five distributors in the
county. They were contacted to determine:.the total- fuel -oil- :z==_
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supplied in 1988 to the residents in the county and the number of
residents served. The data are presented in Table 9.

TABLE 9

DATA OBTAINED FROM FUEL OIL DISTRIBUTORS

e —————————_———— e

Number of Total Fuel 0il
Distributors Residents Served Supplied, GPY
Exxon Heating 0il 250 479,000
Gravley Furnace & Fuel 0Oils - % 101,000
Ross 0il 200-300 150,000
Twin City Fuel 150 25,000
TOTAL | 755,000

*data not available

D —————————————

According to the distributors, a resident can obtain fuel oil from
different distributors depending on the price per gallon quoted by
the distributors. Therefore, it can be assumed that two
distributors may have supplied to the same resident in the Silver
Valley in a year. The total number of residents using heating oil
is assumed to be 500.

2. Calculations of Emission Factors and Emissions

The TSP emission factor of 2.5 1b/1000 gallons of distillate oil
for residential furnaces is obtained from AP-42, Volume I, Page
1.3-2. The PM,, emission factor of 1.25 1b/1000 gallons is taken
from PM, Emission Factor Listing Developed by Technology Transfer
and AIRS Source Classification Codes with Documentation, EPA-450/4—
89-022, November 1989, Page 5, SCC 1-05-002-05.

Dividing the total gallons of heating o0il used by the total number

of households using heating oil yields 755,000/500 =-1,510 gal/yr/ ~~—-"~
household. To generate a temperature and population dependent: - -
usage factor, the gallons per year value was  divided by the
effective normal heating degree days/year (excluding. July and
August) and the total number of households in the-Silver Valley. _ ... __

The method for calculating annual effective heating degree days was -
described previously and is to be 6547. To calculate gal/effective .
degree day/household, the approach is as follows:
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(755,000 gals/yr) /(6,547 effective degree days) /3,325 households =
0.0347.

This factor is calculated using the total number of households or
dwellings in the Silver Valley and not the number of households
using fuel oil. The total number of households is used so that the
fuel o0il emissions can be distributed to each grid square in the
air quality modeling.

Estimated total fuel oil use in 1988 can be back-calculated by
multiplying the use factor of 0.0347 by the total number of
households and by the number of normal degree days per year.

(0.0347 gal/effective degree day/household * 3,325 households *
6,032 degree days/yr = 695,957 gal/yr of fuel oil.

The worst case daily wintertime fuel oil use is calculated by
assuming a heating requirement of 53 heating degree days in
Kellogg. ’

(0.0347 gal/effective degree day/household) * 3,325 households * 53
degree days/day = 6,115 gal/day of fuel oil consumed in the worst
case day.

TSP and PM,, emissions are computed as follows:

695,957 x 2.5 1b/1000 gal x 1/2000 lb/ton = 0.87 ton/yr.
695,957 x 1.25 1b/1000 gal x 1/2000 1lb/ton = 0.44 ton/yr.

PM,,

The daily worst case winter emissions are calculated in the
following way:

6,115 * 2.5 1b/1000 gal = 15.29 lb/day.
6,115 * 1.25 1b/1000 gal = 7.64 lb/day.

-
[
e,
i

PMy

Table 10 summarizes the fuel oil consumption and calculations of
TSP and PM,, emissions.

TABLE 10

RESIDENTIAL HEATING FUEL OIL USE AND EMISSIONS
]

Activity Fuel 0il Use TSP o PM,, _
Annual 695,957 gal/yr 0.87 ton/yr 0.44 ton/yr .

Wintertime worst o T
case daily 6,115 gal/day 15.29 1b/day 7.64 lb/day
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c. Emissions From Residential Coal Usage

The combustion of coal generates particulates and other pollutants
which are eventually emitted through the chimney.

1. Data Collection

Data on coal usage in the Silver Valley were obtained from Twin
City Fuel Company, the only distributor in the area ranging from
Cataldo to Mullen. According to the company, the coal used by the
Silver Valley residents of the county was 174 tons. The number of
households served was 30.

2. Calculations of Emission Factors and Emissions

The emission factor for TSP is 16 lb/ton of bituminous coal burned
and is obtained from AP-42, Volume I, page 1.1-2 for uncontrolled
overfeed stoker. The PM,, emission factor is 52 per cent of TSP as
provided in PM, Emission Factor Listing Developed by Technolo
Transfer and AIRS Source Classification Codes with Documentation,
"EPA-450/4-~-89-022, November 1989, Pg.37. The emission factor for
PM, is 8.3 1lb/ton of coal burned.

Two approaches for estimating the emission of TSP are followed.
One of the methods is the straight-forward approach.

TSP emissions = 16 lb/ton of coal * 174 ton/yr = 1.4 ton/yr and
PM, emissions = 8.3 lb/ton of coal * 174 ton/yr = 0.72 ton/yr.

The other method is based on the household data and the number of
degree days (heating) in a year. The tons of coal used per year
can be obtained by using the equation:

F. = 0.003874 exp (7.6414 - 1000/D) S.

Where: Fuel use in tons/yr;

D Number of degree days; and

Sc = Number of housing units using coal.
This equation is obtained from Procedures for Emission Inventory
Preparation, Volume ITT: Area Sources, EPA-450/4-81-026cC,
September, 1981. The number of degree days was calculated earlier
to be 6032. : T

Fo = 0.003874 exp (7.6414 - 1000/6032)30 = 205 tons/yr. . __
The emissions of TSP and PM, are as follows: ~: - .- -~ - --

TSP

16 * 205 = 1.64 tons/yr. T D =
PM, 8 -

.3 * 205 = 0.85 tons/yr. = .7

To generate a temperature and population dependent usage factor,

pound/effective degree day/household is calculated as follows: .. _
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205 tons/yr * 1/6547 effective degree days * 1/3325 households *
2000 lb/ton = 0.0188 1lb/effective degree day/household.

The factor 0.0188 is computed using the total number of households
in the Silver Valley. The total number of households is used so
that coal emissions could be equally distributed to each grid
square in the air quality model. The worst case daily wintertime
coal use was calculated by assuming a heating requirement of 53
heating degree days.

0.0188 * 3325 * 53/2000 lb/ton = 1.66 tons/day.
The daily emissions of TSP and PM,, are as follows:

16 * 1.66 = 26.56 lb/day.
8.3 * 1.66 = 13.78 lb/day. -

Table 11 summarizes the emissions from coal usage:
TABLE 11

EMISSIONS FROM RESIDENTIAL COAL COMBUSTION
5

TSP PM,,
Annual, tons/yr 1.64 0.85
Daily (worst), 1lb/day 26.56 13.78

D. Emissions From Natural Gas Usage

The combustion of natural gas emits TSP and PM,,. The collection of
data and calculations of emissions are presented below.

1. Data Collection

The information on natural gas usage in the Silver Valley for 1988

was obtained from the Washington Water Power Company. . There were -
a total of 2716 customers, 2333 as residential, 374 -as commercial-co= =
and 9 as industrial using natural gas as a heating source. ~No =
information could be obtained for the number of customers using:
natural gas for water heating or cooking. Coel Tl D o

To obtain the number of customers using natural gas for non-heating - =
purposes, the Shoshone County Assessor’s office was contacted. The - o
total number of residential customers using natural gas for: space._ == ' =
heating was 90% of total residential customers. This is equal to

2,100 customers. There were a total of 50%  of the  total e
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residential customers using natural gas for water heating in the
Silver Valley. This is equal to 1,167 customers.

Data obtained from the Washington Water Power Company indicated
that the residential Therms used were 2 million, the commercial
Therm used was 1.9 million and the industrial Therm used was 1.5
million. This amounts to a total of 5.4 million Therms.

2. Calculations of Emission Factors and Emissions

Residential natural gas usage can be estimated by using the
following equation from Procedures for Emission Inventory
Preparation, Volume III: Area Source, EPA-450/4-81-026cC, September,
1981, Page 2-6.

Fyo = 47.5 AD™(Sy/Wys) ™ R 1,

Where: Fy= Fuel use in Therms/yr (1 Therm = 10° Btu);
: A' = Total number of natural gas customers (2333);

D Number of degree days (6032);

Sye= Number of housing units using natural gas for space
heating (2100);

Wy= The larger of the number of housing units using
natural gas for water heating or cooking (1167);

R = Average number of rooms in housing units (5.5
obtained from the above reference); and

Fyo=  (47.5)(2333) (6032)°*  (2100/1167)°%  (5.5)%> =
4,730,000 Therms/yr.

i

The total residential natural gas usage per year is calculated to

be 4,730,000 Therms. However, the total Therms used for
residential purpose as provided by the Washington Water Power
Company was 2 million. The above equation overestimates the

residential natural gas usage. Therefore, the natural gas usage
patterns as furnished by the Washington Water Power Company are
utilized.

To calculate Therms/effective degree day/household, the computation
is as follows:

(2,000,000 Therms/yr) /(6,547 effective degree days) /(3,325

households) = 0.0919.

This factor is calculated using the total number of households .or ..
dwellings in the Silver Valley and not the number of households. .
using natural gas. The total number of households is used so that .

the natural gas emissions can be distributed to each occupied grid
square in the air quality model. T -

The annual natural gas usage can be calculated as follows: (0.0919 :.

Therms/effective degree day/household) * 3,325 households * 6,032
degree days/yr = 1,840,000 Therms/yr. The contribution of
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commercial and industrial natural gas usage was provided by the
Washington Water Power Company and were 1.9 million Therms/yr and
1.5 million Therms/yr respectively. The total natural gas usage is
equal to 5,240,000 Therms/yr.

The emission factor for particulates for external natural gas
combustion obtained from AP-42, Table 1.4-1 is 1 to 5 lb. of TSP
per million cubic feet of natural gas used. A value of 3 lb. of
PM,, per million cubic feet of natural gas used is derived from PM,
Emission Factor Listing Developed by Technology Transfer and AIRS
Source Classification Codes with Documentation, FEPA-450/4-89-022,
SCC1-05~-001-06 for external combustion space heaters. It is
assumed that 100% of TSP emissions is equivalent to PM,. To
convert the emission factor to 1lb/Therm, the calculation is as
follows:

3 1b/10° £t # 1 £t3/1050 Btu * 10° Btu/Therm * 1000
= 0.2857 1b/1000 Therm.

Total annual emissions of TSP and PM,, are as follows:

0.2857 1b/1000 Therm * 5,240,000 Therm/yr/2000 lb/ton
= (0.7485 ton/yr.

To calculate the daily emissions, the factor, Therm/effective
degree day/number of residential and commercial customers 1is
determined as follows:

(3,900,000 Therms/yr) /(6,547 effective degree days) /(2,707
residential and commercial customers) = 0.2201.

This factor is multiplied by the number of residential and
commercial customers and the worst case heating degree days to
obtain the worst case daily wintertime natural gas usage.

0.2201 * 2707 * 53 = 32,000 Therms/day.

The daily emissions of TSP and PM,, are as follows:

0.2857 1b/1000 Therm * 32,000 Therms/day = 9.1 lb/day.

Table 12 summarizes the emissions from natural gas usage.

TABLE 12

EMISSIONS FROM NATURAL GAS COMBUSTION o

—
POLLUTANT ANNUAL, tons/yr "DAILY WORST, lb/hr
TSP 0.7 : 9.1
PM,, 0.7 . 9.1
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E. Fugitive Emissions From Construction Activities

Construction activities can result in dust emissions that may
impact on local air quality. Building and road construction are
the principal emission sources under this category.

1. Residential, Commercial, and Industrial Construction

Building construction emissions are generated from land clearing,
blasting, ground excavation, cut and fill operations, and the
construction of the particular facility itself.

Data Collection

According to the Shoshone County Building Inspector, the number of
building permits issued in 1988 was as follows:

Single- Multi-
Family Family Commercial Industrial
118 2 6 5

The average lot size was equal to 0.18 acre per lot for single-
family dwellings as obtained from the Shoshone County Assessor’s
Office. The duration of construction activity for a residential
dwelling unit was six months and for non-residential buildings was
eleven months. These values were obtained from Cowherd, C. C.,
Jr., C. M. Guenther, and D. D. Wallace, Emissions Inventories of
Agricultural Tilling, Unpaved Roads, and Air Strips and
Construction Sites, EPA-450/3-74-085, U.S. EPA, Research Triangle
Park, NC, November, 1974. It was assumed that the average lot size
for multi-family dwelling was 0.5 acre/lot.

Construction area for commercial and industrial building
construction varied considerably from site to site. To account for
this, the area under construction was calculated as a function of
building value. Factors of 3.7 acres per 10° dollars for commercial
buildings and 4.0 acres per 10° dollars for industrial buildings
were used. These values are presented in AQMP Appendix I-87, 1983
Base Year FEmission Inventory Documentation, Ventura County Air
Pollution Control District, January, 1988. The average values of
building construction in 1988 were $161,874 for commercial and

$24,190 for industrial as obtained from the = Shoshone Countya'

Building Inspector.

Construction activity did not occur evenly throughout the year.'
The Shoshone County Building Inspector indicated that the acthlty ——

was reduced by 3% of the total during the winter season.
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Calculations of Emission Factors and Emissions

An emission factor of 1.2 tons per acre of construction per month
of activity is used. This value applies to construction operations
with 1) medium activity level, 2) moderate silt content (~30%) and
3) semiarid climate. This is obtained from AP-42, Pg. 11.2.4-1.
The fraction of PM, is assumed to be 36%, which is the value used
for emissions from unpaved roadways. Emissions from building
construction activities are assumed to be reduced by 50% through
watering of the construction site.

The calculation of emissions is performed in Tables 13 and 14. The
daily emissions in lb/day assume that the construction activity is
performed 5 days per week, 52 weeks a year. However, during the
winter season, the activity is reduced by 3%.

TABLE 13

CALCULATION OF BUILDING CONSTRUCTION

Type of No. of Basis of Factors for Time of Acres
Building Permits Estimate Estimate Construction Month
Months

Single 118 0.18 acre - 6 127.44
Family lot
Multi 2 0.5 acre - 6 6.00
Family lot
Commer- 6 $161,874/ ot 3.7 acres " 39.53
cial 10° $
Indus- 5 $ 24,190/1ot 4.0 acres 1 5.32
trial 10° %

TOTAL 178.29

TABLE 14

BUILDING CONSTRUCTION FUGITIVE EMISSIONS

Annual Daily o
Non-winter Winter
TSP 107.0 tons 823 1b. 24,69 1b. .
PM,, 38.5 tons 296 1b. 8.88 1b. -
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2. Roadway Construction

Emissions from roadway construction are due to land clearing,
blasting, ground excavation, and other related activities.

Data Collection

The Idaho Transportation Department provided the information on
centerline miles of road construction. A total of 8 miles of
gravel road was constructed in the Shoshone County in 1988.
According to the Shoshone County Public Works, the time for
constructing 16 miles of road took 2 months. Also, the activity
during wintertime is usually reduced to zero according to the
Shoshone County Public Works. The gravel roads which were
constructed in 1988 had a total of 12 feet wide road with a total
of 4 feet wide shoulders.

Calculations of Emission Factors and Emissions

An emission factor of 1.2 tons TSP/acre-month for heavy
construction operation is used. This is obtained from AP-42, Pq.
11.2.4-1. The above value applies to construction operations with:
1) medium activity level, 2) moderate silt content (~30%), and 3)
semiarid climate. The fraction of PM, was assumed to be 36%, which
is the value used for emissions from unpaved roadways. By the
application of water, the emissions are reduced by 50%.

The calculation to determine acres/mile is equal to 16 feet wide
road * 5280 ft./mile * 2.2957 * 10° acre/ft.? = 1.94 acre/mile. The
construction time is equal to 2 months/16 miles = 0.125 month. The
annual emission of TSP is equal to 1.2 * 1.94 * 0.125 * 8 * (1-0.5)
= 1.16 tons.

The fugitive emissions due to roadway construction are presented in
Table 15 for annual and daily emissions. The daily emissions (non-
winter) for the month of April through October are based on 5 days
of work conducted per week and 31 weeks per year. Due to the lack
of road construction activities during the winter, winter daily
emission estimates are insignificant.

TABLE 15

ROADWAY CONSTRUCTION FUGITIVE EMISSIONS

e

Annual Daily (non-winter) Daily (wintér)
TSP 1.16 tons 14.97 1b. o .0 1b.
PM,, 0.42 tons 5.42 1b. 0 1b.

e
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F. Emissions From Open Burning

Open burning is performed in fields, yards, open dumps, and pits.
In this section, open burning also includes wildfires and
prescribed burning.

1. Data Collection

Data on the size and frequency of open burning were obtained
through phone surveys of local fire departments, including Kelloggq,
Osburn and Wallace. All data for 1988 were collected. Information
was also gathered from the United States Forest Service and the
Department of Lands.

The Kellogg fire department provided data on structural fires from
Cataldo to Kellogg. No major fires were reported in Wallace and
Osburn. The United States Forest Service provided data on
prescribed burning and wildfires in the Silver Valley. However,
none of the activities occurred in the inventoried area. The
information provided by the Department of Lands covered wildfires
and slash burning.

There were 7 structural fires in winter and 17 in non-winter
according to the Kellogg fire department. Data provided by the
Department of Lands were 2.7 acres of wildfires and a total of 1.5
million board feet of slash burned (equivalent to 34.44 acres). In
addition, there were 72,000 board feet of miscellaneous burning,
usually containing garden debris and grass clippings (equivalent to
1.65 acres).

Fuel loading factors for wildfires and miscellaneous burning are
estimated to be 3.2 tons/acre. This factor is obtained from AP-42,
Table 2.4-2 for unspecified weed control burning. The amount of
material burned during a structural fire is estimated to be 6.8
tons. This factor is obtained from Research and Development:
Anthropogenic Emissions Data for the 1985 NAPAP Inventory, USEPA.
The wildfires occur only during the non-winter months. The slash
burning, according to the Department of Lands, happened during the
period of May through October when permits are required. However,
private logging contractors burned 1.1 million board feet of slash
during the month of November (equivalent to 25.25 acres).

2. Calculations of Emission Factors and Emissions = -~
An emission factor for TSP of 15 lb. per ton of material burned is
used for miscellaneous burning and wildfires. This emission factor
is derived from AP-42, Table 2.4-2 for unspecified weed._control..

It was indicated in AP-42 that particulate matter from most .

agricultural refuse burning has been found-— to "be in the
submicrometer size range. Therefore, it is assumed that emissions
of TSP from miscellaneous burning and wildfires are equal to total
emissions due to PM,. .

Pinehurst PM;, SIP - February 5, 1992 C-28




TABLE 16

SUMMARY OF OPEN BURNING DATA
e

Acres Fuel Loading

Burned/No. of Fires Factor/Amount Emission Factor
Type of of Material 1b/Ton
Burning Non-winter Winter Burned* TSP PM,,
Wildfires 2.7 - 3.2 15 15
Structural Fire 17 7 6.8 11 4.18
Slash Burning 9.19 25.25 . 3.2 15 15
Miscellaneous 1.65 - 3.2 15 15

*Fuel loading factor is expressed in tons per acre and amount of material burned
is presented in tons.

An emission factor of TSP for structural fires is equal to 11 1b.
per ton of material burned. This emission factor is obtained from
AQMP  Appendix 1.-87, 1983 Base Year Emission Inventory
Documentation, Ventura County Air Pollution Control District,
January, 1988. This is generated from results of burning model
wood buildings. The PM,, factor is assumed to be 38% of TSP.

TABLE 17

EMISSIONS FROM OPEN BURNING
e

Type Annual, Tons/yr Daily, 1b/day*

of Winter Non-winter
Burning ISP M, ISP PM,, ISP M,
Wildfires 0.06 0.06 - - 0.61 0.61
Structural Fire 0.90 0.34 3.47 -.1.32 .. 5.9 2.26
Slash Burning 0.83 0.83 8.03 8.03 .. 2.06 2.06
Miscellaneous 0.04 0.04 - s 0.37 0.37
TOTAL 1.83 1.27 11.50....9.35 8.98 5.30

*The daily emissions are obtained from annual emissions by dividing the amount
by 214 days for non-winter months and 151 days for winter months.

_
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G. Vehicle Related Emissions

The emissions from vehicles operating on roadways are divided into
three categories:

1. Fugitive dust from paved and unpaved roads;
2. Vehicle tailpipe emissions; and
3. Transportation tire and brake wear emissions. These

categories are discussed below.

1. Fugitive Dust from Paved and Unpaved Roads

Fugitive dust results from vehlcular traffic on paved and unpaved
roads. Sanding of roads during wintertime enhances the quantlty of
dirt on paved roads and thereby increases the emissions from
vehicular traffic on the roadway.

Data Collection

Vehicular traffic data and road sanding information were obtained
from Shoshone County Public Works. It was estimated by the
Shoshone County Public Works that 250 miles of the roads in the
county are normally sanded out of a total of 350 miles during the
winter season. The total amount of sand applied in 1988 was 7,000
tons. The data were classified into residential streets,
collectors, arterials, and highways. Paved and unpaved roads were
considered in this classification. However, unpaved roads were not
sanded or cleaned during the winter season.

Calculations of Emission Factors

The emission factors for paved and unpaved roads are obtained from
AP-42, Pgs. 11.2.1-1 and 11.2.5-1. The following empirical
expressions are used for the quantity of dust emissions due to a
vehicular traffic on a paved and unpaved roadway. The emission
factor is expressed in pounds per vehicle mile traveled (lb/VMT).

E = k, (sL/0.7)" for paved roads™ (see note below).
E = X,(5.9) (s/12) (S/30) (W/3)%(w/4)*(365-P2/365) for unpaved roads.
Where: E = Particulate emission factor, 1b/VMT; - ) Tt
s = Surface silt content in %, fraction of partlcleS"" e
<75 um in diameter; :
L = Total road surface dust loading, grains/ft?;  — .
k, = Base emission factor, 1lb/VMT (O. 0208 for TSP and
0.0081 for PM,); AT
P, = Exponent (0 9 for TSP and 0.8 for PM,); - . -
k,= Particle size multlpller (0.8 for TSP and 0 36 for
PM,,) ; S
S = Mean vehicle speed, miles per hour (mph);
W = Mean vehicle weight, ton;
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w = Mean number of wheels; and

P, = Number of days with at least 0.01 inch of
precipitation per year.
* - Factors include emissions for vehicle exhaust and tire/brake

wear.

Based on the equation for paved roads, the emission factors in the
1b/VMT for residential or local streets, collector, artery, and
highway are presented in Table 18.

TABLE 18

FUGITIVE DUST EMISSION FACTORS FROM PAVED ROADWAYS (NON-
WINTERTIME)

Roadway TSP" PM,,” Silt Loading
Category 1b/VMT 1b/VMT (gr/£t?)
Local 0.0530 0.01800 2.02
Collector 0.0350 0.01300 1.32
Artery 0.0160 0.00640 0.52
Highway 0.0012 0.00067 0.03

These values are obtained by assuming the default silt loadings
(sL) in AP-42 for local, collector, artery, and highway as 2.02,
1.32, 0.52 and 0.03 grains/ft? respectively. These emission factors
can be applied for non-winter conditions.

However, for winter conditions due to the application of sand/salt,
the emissions are expected to be higher. As reported in AP-42,
chapter 11.2.5, p. 11.2.5-5, the road surface silt loadings (sL)
often increases by 5 to 6 times the average values used above.

This information is based on studies conducted in Montana. Since
the Silver Valley has less severe winters than many areas in

Montana, the default silt loadings were increased by a factor of 3. -
Therefore, the silt loadings (sL) for local, collector, artery, and
highway are 6.06, 3.96, 1.56 and 0.09 grains/ft? respectively.
Based on these computed values, the emission factors for sanded
paved roads are presented in Table 19. S R

For unpaved roads, several factors are involved in computing the
emission factor in 1b/VMT. The silt content for gravel roads is
assumed to be 5% (mean value-see Table 11.2.1-1, AP-42). The mean
vehicle speed on an unpaved gravel road ranges from 13 to 40 miles
per hour (assume 20 mph). The mean vehicle weight ranges from 3 to
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157 tons (assume 10 tons). The number of wheels is considered to
be 4. The number of days with at least 0.01 inch of precipitation
per year is 120. All of these values are taken from AP-42, chapter
11.2.1, pages 11.2.1-1 to 11.2.1-8. * These values in the equation
are presented in Table 20.

TABLE 19
FUGITIVE DUST EMISSION FACTORS FROM SANDED PAVED ROADWAYS
(WINTERTIME)

o
Roadway TSP PM,, Silt Loading
Category 1b/VMT 1b/VMT (gqr/£t?)
Local - 0.1451 0.0455 6.06
Collector 0.0989 6.0324 3.96
Artery 0.0428 0.0154 1.56
Highway 0.0033 0.0016 0.09

TABLE 20

FUGITIVE DUST EMISSION FACTORS FROM UNPAVED ROADWAYS

Type of Emission Factor
Pollutant 1b/VMT
TSP 2.0442

PM,, 0.9199

*The result of substituting.

Emission Calculations

The emissions during non-winter days from April through October are
calculated in Table 21. -

Since 250 miles of a total of 350 miles of roadway are sanded, the
daily VMT on sanded roads is estimated to be 13,900 for local
streets, 11,300 for collector streets, 45,200 for -arteries, and
113,000 for highways as presented in Table 22. The road sanding
occurs from November through March according to the Shoshone County
Public Works.
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TABLE 21

DAILY NON-WINTER PAVED ROAD FUGITIVE EMISSIONS
e

Roadway TSP PM,,
Category lb/day lb/day
Local 1,034 351
Collector 553 205
Artery 1,013 405
Highway 190 106
Total - 2,790 1,067

O ——
TABLE 22

NON-WINTER AND WINTER VMT
e

Roadway Non-winter Winter
Category VMT VMT

Local 19,500 13,900
Collector 15,800 11,300
Arterial 63,300 45,200
Highway 158,100 113,000
Unpaved 350 0

Based on information obtained from Climatological Data -Annual .
Summary for Idaho 1987-1988, National Oceanic and Atmospheric =
Adnministration, Kellogg received 16.54 inches of precipitation from
November through March, and Wallace received 20.03 inches for the |

same time period. The total precipitation--values are_ water _.:= =_
equivalent totals which is the total of liquid and melted frozen = _ -
precipitation.® The number of days with precipitation recorded at - - -
trace levels and higher was determined for each site-also. The

total number of days with precipitation for Kellogg and Wallace are

83 and 98, respectively as presented in Table 23. . It was assumed -
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that an average of the two values would best represent the amount
of precipitation throughout the entire valley. The average number
of days with precipitation recorded is 90.5 days.

Rather than assuming the amount of time that a road surface would
stay wet after a precipitation event (snow or rain), it was assumed
that were no emissions during a day which had any recorded level of
precipitation. Table 23 shows the number of days with
precipitation >0.01 inches and the number of days with trace levels
of precipitation recorded.

TABLE 23

PRECIPITATION DATA FOR KELLOGG AND WALLACE

Total No. of days No. of days Total No.

Precip. w/ precip. w/ trace of days
Site inches >0.01 inch precip. w/ precip.
Kellogg 16.54 71 12 83
Wallace 20.03 79 19 98

Therefore, there were no fugitive roadway emissions from sanded
paved roads for a total of 91 days during the 1987-88 winter
season. Also, there were probably no emissions from any of the
unsanded roads during the winter season due to persistent wet
conditions. Daily winter sanded paved road fugitive emission data
are presented in Table 24.

TABLE 24

DAILY WINTER SANDED PAVED ROAD FUGITIVE EMISSIONS

Roadway TSP PM,,
Category lb/day 1b/day
Local 2,017 632
Collector 1,118 366
Artery ) 1,935 696 .
Highway 373 i81.
Total | 5,443 1,875
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For annual paved road emissions, presented in Table 25, the daily
non-winter paved road fugitive emissions are multiplied by 214 days
of the non-winter period from April to October. Reductions are not
accounted for in any precipitation during the summer time period
because high summer temperatures can dry the road surface in a
short time period. The daily winter sanded paved road fugitive
emissions are multiplied by 60 days during which the road surface
would be considered dry. There are 91 days during which the road
surface would be wet out of a total of 151 winter days.

TABLE 25

ANNUAL PAVED ROAD FUGITIVE EMISSIONS

TSP 380 tons

PM,, 142 tons

In addition, the annual fugitive dust emissions from paved roads
were further reduced by a factor of 50% due to prevailing moist
winter conditions. The 50% reduction factor is obtained from Bohn
R., T.Cuscius Jr., and C. Cowherd Jr., Fugitive Emissions from
Integrated TIron and Steel Plants, Midwest Research Institute,
Kansas City, Missouri, EPA-600/2-78-050, March 1978. During the
1987 winter season, there were 107 days recorded with at least 1.0
inches of snow on the ground in Wallace. These reductions are
supported by observations from field personnel and are further
validated by chemical analysis of PM, filters from the Silver
Valley.

During winter months, the unpaved roads would be snow-covered and
the fugitive emissions are expected to be zero due to moist
conditions. However, during the month of April to October, daily
emissions for unpaved roads are presented in Tables 26 and 27.

These calculations assume that there are no emissions during the

winter. The total fugitive dust from roadways is presented in
Table 28.
TABLE 26
A DAILY Non-winter UNPAVED ROAD FUGITIVE EMISSIONS =

L.~

Type of

Pollutant Emissions

TSP 715 lb/day

PM, 322 lb/day
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TABLE 27

ANNUAL UNPAVED ROAD FUGITIVE EMISSIONS

TSP 77 tons/yr

PM,, 34 tons/yr

TABLE 28

TOTAL FUGITIVE DUST FROM ROADWAYS

Type of Winter Non-winter Annual
Pollutant Daily, lb/day Daily, 1lb/day tons/vyr
TSP 5,443 3,505 457
PM,, 1,875 1,389 176

2. Vehicle Tailpipe Emissions

Tailpipe emissions occur from the combustion of fuel for light duty
vehicles and heavy duty trucks.

Data Collection

To compute the tailpipe emissions, data on VMT/day, emission
factors, and vehicle mix data are required. The VMT/day for each
of the four roadway types is presented in Section III.B. The
determination of emission factors is discussed in the next section.
Vehicle mix data were obtained from two sources - ITD and Shoshone
County Registry of Motor Vehicles. In the vehicle mix data, light
duty gasoline cars (LDG), light duty trucks (LDT1 up to 6000 l1lbs.),
light duty trucks (LDT2 above 6000 lbs. to 8500 lbs.), heavy duty
gasoline trucks (HDG), and heavy duty diesel trucks (HDD) are
considered. The data are presented in Table 29. , .

Calculation of Emission Factors and Emissions c

Vehicle tailpipe emission factors for each vehicle type and road@ay
category are calculated using AP-42, Appendix I, Size Specific

Total Particulate Emission Factors for Mobile Sources. The_;m

emission factors for LDG, LDT1l, LDT2, HDG, and HDD are based on
several default values obtained from AP-42. . The lead content of
fuel, misfueling ratios, fuel economy, and pollution control
equipment are the parameters whose values are derived from AP-42.
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The emission factors for each year of vehicle in a vehicle class
are grouped together into one emission factor for each roadway

type.

It was assumed that the cars and 1light-duty trucks use

unleaded gasoline and heavy-duty trucks use either leaded gasoline

or diesel.

The cars and trucks are assumed 1975 and newer.

Based on these assumptions, TSP and PM,, emission factors for spec-
ific vehicle types and roadway categories are listed in Table 30.

TABLE 29

VEHICLE MIX DATA

ROADWAY

CATEGORY LDG LDT1 LDT2 HDG HDD
Local 0.604 0.194 0.194 0.007 -
Collectér 0.476 0.159 0.159 0.007 0.200
Artery 0.5470 0.2897 0.0493 0.0901 0.024
Highway 0.5487 0.3008 0.0595 0.078 0.013

TABLE 30

VEHICLE TAILPIPE EMISSION FACTORS (1lb/1000 VMT)
e

ROADWAY

CATEGORY LD ILDT1 LDT2 DG

Local TSP 0.0822 0.1065 0.1058 0.7416
PM, 0.0693 0.0798 0.0785  0.4747

Collector/

Artery TSP 0.0836 0.1078 0.1082 0.7416
PM, 0.0709 0.0813 0.0813 0.4747

Highway TSP 0.0833 0.1076 0.1080 0.7416
PM, 0.0709 0.0811 0.0811 0.4747

The total emissions are calculated for each roadway

category by --

multiplying the vehicle mix data, vehicle tailpipe emission factor,

and VMT/day for each type of vehicle.
calculated by multlplylng the daily emissions by 365.
rates are presented in Table 31. : o
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TABLE 31

VEHICLE TAILPIPE EMISSIONS

ROADWAY DAILY EMISSIONS ANNUAL EMISSIONS
CATEGORY 1lb/day ton/yr

ISP PM,, ISP PM,
Local 1.87 1.48 0.34 0.27
Collector 13.74 13.48 2.51 2.46
Artery 15.44 12.91 2.82 2.36
Highway 30.62 24.74 5.59 4.52
TOTAL 61.67 52.61 11.26 9.61

3. Brake and Tire Wear Emissions

Particulate emissions resulting from the wear and tear of vehicle
brakes and tires are considered.

Data Collection
The VMT/day required is presented in Section III.B.
Calculations of Emission Factors and Emissions

An emission factor of 0.0282 1lb. TSP/1000 VMT and 0.0276 1lb.
PM,/1000 VMT for vehicle brake wear and 0.004 1b/1000 VMT for TSP
and PM,, for vehicle tire wear is obtained from AP-42, Appendix L,
Size Specific Total Particulate Emission Factors for Mobile
Sources. The daily TSP and PM, emissions are constant throughout
the year.

The annual emissions are obtained by multiplying the daily
emissions by 365 days in a year as presented in Table 32.

TABLE 32

BRAKE AND TIRE WEAR EMISSIONS

Category ‘ Daily, lb/day e - --Annual, ton/yr
TSP PM,, TSP PM,,
Brake Wear 7.24 7.08 S 1.32 1.29
Tire Wear 1.03 1.03 0.19 0.19
TOTAL 8.27 8.11 1.51 1.48
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4, Fugitive Road Dust Corrections

Recent investigations into how AP-42 emission factors were
developed has led to some interesting discoveries. Apparently, the
methodology used to develop the fugitive dust emission factors in
AP-42 inherently includes emissions from other vehicle related
sources such as tailpipe exhaust and component wear. When the
calculated emissions from vehicle exhaust and tire/brake wear are
included in the inventory in addition to the fugitive road dust
emissions, the vehicle emissions are counted twice in the
inventory.

Until the AP-42 emission factors are corrected, one solution to
this problem is to subtract the vehicle emission components,
exhaust and tire/brake wear, from the fugitive road dust emissions
to compute true fugitive road dust emissions. These true road dust
emissions would include only the particulates that are aerosolized
from the road surface. Table 33 shows the computation for
correcting the fugitive road dust emissions.

TABLE 33

CORRECTED FUGITIVE ROAD DUST EMISSIONS
]

A. PM,, Winter Daily Annual
Emissions, 1lb/day Enissions,tons/yr

Fugitive Road Dust 1,875 176
Vehicle Tailpipe -52.61 -9.61
Tire/Brake Wear -8.11 -1.48
Corrected Fug. Road Dust 1,814 l1lb/day 165 tons/yr
B. TSP

Fugitive Road Dust 5,443 457
Vehicle Tailpipe -61.67 -11.26
Tire/Brake Wear -8.27 -1.51
Corrected Fug. Road Dust 5,373 lb/day 444 tons/yr

H. Emissions From Aircraft
1. Data Collection

Aircraft activity data for Shoshone County Airport were obtained

from the Airport Development Group, Aeronautic Bureau, Idaho

Department of Transportation in Boise, Idaho. " The data of interest -

include the annual landing/take off (LTO) cycle for each type of

aircraft used at the airport. The annual LTO cycles reported were

9,050. The airport was generally used by single engine -and
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corporate twin engine aircraft (the distribution estimated was 80
to 20 respectively). A small fraction of usage was by military
helicopters (50 LTO cycles).

2. Calculations of Emission Factors

The emission factors for TSP for specific aircraft as a function of
LTO cycle are obtained from AP-42, Tables II-1-9 and II-1-10.
Daily emission rates are computed by dividing the annual estimate
by 365, assuming the air traffic to be constant throughout the
year.

For estimation of the PM,, emissions, 96% of the total TSP emissions
is considered to be contributed by PM, emissions. This fraction is
obtained from PM,, Emission Factor Listing Developed by Technology

Transfer and AIRS Source Classification Codes with Documentation,
EPA-450/4-89-022, November, 1989, Reference 62 for jet engine

testing.

3. Calculations of Emissions
The emissions of TSP and PM, are calculated based on the LTO cycles
provided by the airport development group. The computed values are
presented in Table 34.

TABLE 34

EMISSIONS OF TSP AND PM,, BY ATRCRAFT TYPE
e

TSP EMISSION TSP PM,,
LTO FACTOR EMISSIONS EMISSIONS

AIRCRAFT CYCLE ILB/LTO CYCLE LB/YR IB/YR
Private Aircraft
- Single Engine 7,240 0.46%* 3,330.4 3,197.2
- Twin Engine 1,810 0.46 832.6 799.3
Military
- Helicopter 50 0.40 20.0 19.2
Total, lb/yr 4,183.0 " 4,016.0

Ton/yr - 2.1 2.0
Daily Emissions, lb/day 11.5 11.0

* Estimated to be identical to twin engine
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I. Emissions From Railroad Locomotives
1. Data collection

The activity data of railroad locomotives were obtained from ITD.
This information related to miles traveled daily, frequency of
travel, fuel economy, and seasonal changes of traffic. In 1988,

the frequency of travel was one round trip per week. Assuming the
train travels a day from Pinehurst to Wallace, the fuel used was
320 gallons.

2. Calculation of Emission Factors

The emission factor for railroad locomotives is obtained from AP~
42 Table II-2.1. The emission < factor of particulate for
locomotives is 25 1b/1000 gallons of diesel fuel.

For estimation of the PM,, emissions, 96% of the total TSP emissions
is considered to be contributed by PM, emissions. This fraction is
obtained from PM, Emission Factor Llstlnq Developed by Technology
Transfer and ATIRS Source Classification Codes with Documentation,
EPA-450/4-89-022, November, 1989, Reference 67 for reciprocating
diesel engine testing.

3. Emission Calculations

Daily and annual emissions due to combustlon of fuel by locomotives
are computed in Table 35.

TABLE 35

EMISSIONS OF TSP AND PM,, BY RAILROAD LOCOMOTIVES

b TR

Wintertime
Type of Emission Daily Emissions
Pollutant Factor Usage,
1b/1000 gallon gallons/day lb/day tons/yr*
TSP 25 320 8.0 1.46
PM,, 24 320 . .7.68 1.40

*Annual emissions are calculated by'multlplylng_the.dally emissions - ___ .
by 365. . ,

e R
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V. Results

The total area and mobile sources estimated in the previous section
are summarized according to categories listed in Table 36.

The total TSP and PM,, emissions from different sources are
presented in Tables 37, 38, 39. The table presents the annual
emissions in tons and daily emissions for winter and non-winter
conditions in pounds in descending order of magnitude. The
fugitive road dust and woodstoves/fireplaces are considered to be
significant sources during winter months. This results in these
two sources being key elements for the annual emissions.

TABLE 36

AREA AND MOBILE SOURCE CATEGORIES
|

AREA SOURCES
- Combustion sources
woodstoves/fireplaces
. heating oil
coal
natural gas

- Construction activities

. building
. roadway

- Open burning

MOBILE SOURCES

- Fugitive road dust
- Aircraft

- Railroad locomotives

'

9}
|
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TABLE 37

ANNUAL EMISSIONS, TONS/YEAR

L

Source TSP Percent PM,, Percent
of Total of Total

Fugitive

Road Dust” 444.0 67.0 165.0 53.8

Woodstoves/

Fireplaces 89.7 13.5 85.2 27.8

Building

Construction 107.0 16.1 38.5 12.5

Tailpipe 11.3 1.7 9.6 3.1

Aircraft 2.1 0.3 2.0 0.6

Open Burning 1.8 0.3 1.3 0.4

Coal Combustion 1.6 0.2 0.9 0.3

Brake &

Tire Wear 1.5 0.2 1.5 0.5

Railroad

Locomotives 1.5 0.2 : 1.4 0.5

Road

Construction 1.2 0.2 0.4 0.1

Heating 0il

Combustion 0.9 0.1 0.4 0.1

Natural Gas

Combustion 0.7 0.1 0.7 0.2

Total 663.3 100.0 _--.306.9 100.0 -

*Corrected to remove vehicle exhaust and wear .emissions-. ---._._
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TABLE 38

WINTER DAILY EMISSIONS, LBS/DAY
.}

Source TSP Percent PM, Percent
of Total of Total

Fugitive

Road Dust”’ 5,373.0 76.0 1,814.0 53.5

Woodstoves/

Fireplaces 1,525.0 21.6 1,449.0 42 .7

Tailpipe 61.7 0.9 52.6 1.6

Coal Combustion 26.6 0.4 13.8 0.4

Building

Construction 24.7 0.4 8.9 0.3

Heating 0Oil

Combustion 15.3 0.2 7.6 0.2

Alrcraft 11.5 0.2 11.0 0.3

Open Burning 11.5 0.2 9.4 0.3

Natural Gas

Combustion 9.1 0.1 9.1 0.3

Brake &

Tire Wear 8.3 0.1 8.1 0.2

Railroad

Locomotives 8.0 0.1 7.7 - 0.2

Road

Construction 0 0 0 0

Total 7,074.7 100.0 23,391.2 100.0

* = Corrected to remove vehicle exhaust and wear emissions -
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TABLE 39

NON-WINTER DAILY EMISSIONS, LBS/DAY .
L ]

Source TSP Percent PM,, Percent
of Total , of Total

Fugitive

Road Dust* 3,425.0 78.6 1,328.0 77.5

Building )

Construction 823.0 18.8 296.0 17.3

Tailpipe 61.7 1.4 52.6 3.1

Road :

Construction 15.0 0.3 5.4 ‘ 0.3

Aircraft 11.5 0.3 11.0 0.6

Open Burning 9.0 0.2 5.3 0.3

Brake &

Tire Wear 8.3 0.2 8.1 0.5

Railroad

Locomotives 8.0 0.2 7.7 0.4

Heating

0il Combustion - -

Natural Gas
Combustion - -

Coal Combustion - -

Woodstoves/
Fireplaces - -

Total 4371.5 100.0 1,714.1 100.0

*~Corrected to remove vehicle exhaust and wear emissions i
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VI. 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 IAQB 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 IAQB staff
not involved in the determination of the emission inventory for
Shoshone 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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FUTURE PROJECTIONS FOR AREA AND MOBILE EMISSIONS
YEAR 1990
YEAR 1994

YEAR 2000
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RESIDENTIAL WOOD COMBUSTION

Residential wood combustion emissions are assumed to increase with
the increase in the number of occupied households. The population
of the Silver Valley and Pinehurst is predicted to decrease from
1990 to 1994 and then increase again by the year 2000. The IMD
report presents the population and occupied household projections
for 1990, 1994 and 2000. The assumptlons used to calculate
progected 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.

RESIDENTIAL HEATING OIL COMBUSTION

Residential heating oil combustion emissions are assumed to
increase with the increase in the number of households. Since
residential building construction appears to be low, the increase
in the number of households would be insignificant. This is the

current situation in the Shoshone County. It is conservative to
assume that the same proportions of heating o0il to households be
utilized for the projected years 1990, 1994 and 2000. This

assumption considers that none of the existing homes would convert
from heating oil to another type of fuel and newly constructed
homes will utilize heating oil as their fuel.

RESIDENTIAL COAL USAGE

Residential coal usage is insignificant in 1988. The situation has
not changed in 1990. It was assumed that coal consumption would
not increase in the Silver Valley and probably would decline in the
future due to households switching over to cleaner, cheaper fuels.

Therefore, coal usage for the projected years was kept at the 1988
level. This is a conservative assumption since it is likely that
more homes will switch from coal to another type of fuel than the
number of new homes that will be built utilizing coal or change to
coal for heating.

RESIDENTIAL NATURAL GAS COMBUSTION D

The increase in emissions from natural gas is assumed to be

proportlonal to the increase in the number of- households.::However,;_.

since the building construction appears to have -stabilized, the
emissions due to natural gas for 1990 are expected to be the same

as in 198s8. But for years 1994 and 2000, the:emissions from --

natural gas combustion are assumed to be proportional to the nunber

of households in 1994 and 2000 respectively.« ~c-ussnc. 0 5o oo ono
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BUILDING CONSTRUCTION

Building construction stabilized in 1990. Therefore, the emissions
are no different than in 1988. However, for 1994 and 2000, the
emissions can be calculated by multiplying the 1988 emissions by
the number of households in the projected year divided by the
number of households in 1988.

ROAD CONSTRUCTION

Idaho Transportation Department is currently working on the
construction of I-90 in Wallace. This construction would add 3
miles to the highway. The only other significant change reported by
the Shoshone County Public Works is an addition of 30 miles of
paved road by 1992. This road is currently unpaved and is operated
by the United States Forest Service.

OPEN BURNING

No significant changes above the 1988 level of emissions are
expected for open burning in the projected years.

FUGITIVE ROAD DUST

According to the Idaho Transportation Department and the Shoshone
County Public Works, there appears to be 3 miles of additional
highway by the end of 1990 and 30 miles of additional local street
by the end of 1992. These changes would increase the VMT of local
streets and highways.

TATLPIPE, BRAKE AND TIRE WEAR

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

ATRCRAFT

According to the Alrport Development Group, Aeronautics Bureau,;:
Idaho Transportation Department, there will be no change durlng the -
projected years. S e
RAILROAD LOCOMOTIVES

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

years.
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I. CHEMICAL MASS BALANCE (CMB) RECEPTOR MODELING
FOR THE SILVER VALLEY

A. 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 measured ambient PM,, concen-
trations. Receptor models are generally contrasted with dispersion
models which use estimates of pollutant emissions rates, meteor-
ological transport, and chemical transformation mechanisms to
estimate the contribution of each source to receptor concentra-
tions. The two types of models are complementary, with each type
having strengths which compensate for the weaknesses of the other.

This study utilized receptor data from the three PM,, particulate
monitoring projects that have been undertaken in the Silver Valley.
A total of 12 PM,, filters from Pinehurst were analyzed and the
sources affecting these filters apportioned by CMB receptor
analysis. An additional 10 filters collected from other
communities in the Silver Valley were also analyzed and modeled.

There is currently no significant industrial activity in the Silver
Valley. Historically, heavy metals have been mined and smelted in
the Silver Valley. The smelter area, near Smelterville a few miles
east of Pinehurst, is a CERCLA Superfund site currently under
remediation. The smelter. was closed in 1981. A few silver mines
remain open in the valley. However, the level of activity at these
mines is limited. Qualitative information has indicated that PM,,
standard violations in Pinehurst are caused by residential wood
burning emissions and/or wind blown dust.

B. Receptor PM,, Data

Exceedances of the 24 hour PM,, standard occur during the winter
months at the Pinehurst State and Local Air Monitoring System
(SLAMS) monitoring site. This is the only SLAMS PM,, monitoring
location in the Silver Valley. Because more information was needed
regarding the air quality throughout the valley, a saturation study
was conducted in 1989. Also, a short term monitoring project
utilizing dichotomous samplers located at the same site as the
Pinehurst SLAMS unit was conducted in 1988. Filters run during
high PM,, episodes that were selected for a