Air Quality

Toolbox Fire Recovery Project Air Quality Resour ce Report

I ntroduction

Air Quality Regulatory Framework

The Clean Air Act

The basic framework for controlling air pollutants in the United States is the 1970 Clean Air Act (CAA), as amended in
1990 and 1999 (42 U.S.C. § 7401 et seq.). The CAA was designed to protect and enhance the quality of the nations air
resources. The CAA encourages reasonable federal, state and local government actions for pollution prevention. State
Implementation Plans (SIPs) are developed to implement the provisions of the Clean Air Act. The State of Oregon Clean
Air Act Implementation Plan (OAR 340-200-0040)

National Ambient Air Quality Standards

The EPA has established NAAQS for six criteria pollutants that have been determined to be harmful to the public and
environment the following table lists the six NAAQS. Oregon has adopted most of these standards to form the Oregon
Ambient Air Quality Standards (DEQ Ambient Air).

EPA National Air Quality Standardsfor Criteria Pollutants

Pollutant Time Period Average Federal Oregon

Carbon Monoxide (CO) One-hour 35 ppm* 35 ppm*
8-Hour 9 ppm* 9 ppm*

Lead (Pb) Calendar Quarter 1.5 pg/m3 1.5 pg/m3
(90 days)

Nitrogen Dioxide (NO2) Annual Arithmetic Mean 0.053 ppm* 0.053 ppm*

Sulfur Dioxide (SO2) Annual Arithmetic Mean 0.03 ppm* **0.02 ppm*
24-Hour 0.14 ppm* **0.10 ppm*
3-Hour | e **0.50 ppm*

Ozone 8-Hour 0.08 ppm* | e
Hourly Average 0.12 ppm* 0.12 ppm*

PM10 Annual Arithmetic Mean 50 pg/m3 50 pg/m3
24-Hour Average 150 pg/m3 150 pg/m3

PM2.5 Annual Arithmetic Mean 15 pg/m3 15 pg/m3
24-Hour Average 65 pug/m3 65 ug/m3

* ppm = parts per million pg/m3 = micrograms per cubic meter  ** denotes more stringent standards than federal

The main air quality concern associated with this project is the amount and duration of PM produced by prescribed burning.
Prescribed burning produces very little to none of the other regulated pollutants. Additionally, smoke from prescribed fire
must meet the ambient air quality standards for PM-10 and PM-2.5.

Prevention of Significant Deterioration.

“The Prevention of Significant Deterioration (PSD) provisions of the Clean Air Act require measures “to preserve, protect,
and enhance the air quality in national parks, national wilderness areas, national monuments, national seashores, and other
areas of special national or regional natural, recreation, scenic, or historic value.” Stringent requirements are therefore
established for areas designated as “Class 1” areas (42 U.S.C. § 7475 (d)(2)(B)). Designation as a Class 1 area allows only
very small increments of new pollution above already existing air pollution levels.”
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Class 1 areas are:

* International parks

* National wilderness areas greater than 5000 acres.

* National memorial parks greater than 5000 acres.

* National parks greater than 6000 acres that existed on August 7, 1977.
There is only one Class 1 area near the Toolbox Fire Recovery analysis area, that area is the Gearhart Wilderness (Pacific
Northwest Air p.1). The Gearhart Wilderness is 22 miles South, South East of the analysis area.

A requirement of PSD is that new major stationary sources, or major modifications of existing stationary sources, must first
receive a PSD permit from the appropriate air regulatory agency before implementing construction or modification. A
stationary source is one that is well defined, such as the smoke stack of a coal-fired power plant or smelter. The Toolbox
Fire Recovery area is not considered a major stationary source and therefore is not subject to the PSD permitting process.

Visibility Protection
The Clean Air Act establishes as a national goal, “the prevention of any future, and the remedying of any existing

impairment of, visibility in mandatory Class I Federal areas which impairment results from manmade air pollution” (42
U.S.C. § 7491 et seq.).

Visibility impairment is a basic indicator of air pollution. The EPA has determined that regional variation in visibility needs
to be addressed. As a result, the EPA promulgated Regional Haze Regulations for Protection of Visibility in National Parks
and Wilderness Areas in 1997. These regulations are intended to improve visibility, or visual air quality, in more than 150
Class I Areas across the country. The Regional Haze regulations apply to all States, including those States that do not have
any Class I areas. Pollution that occurs in those states may or may not contribute to impairment in other states or Class |
areas, but must be accounted for.

Non-Attainment Areas

If a community does not meet or “attain” the NAAQS, the EPA designates it as a non-attainment area. The state must then
demonstrate to the public and EPA how that area will meet the ambient air quality standards in the future based upon
controlling emission sources, through a control plan that is part of the SIP. The emissions from prescribed fire may be
considered as part of the demonstration. The nearest PM-10 non-attainment areas are Bend and Lakeview (DEQ Air

Quality).

Conformity

The general conformity provisions of the CAA (Section 176(c)), prohibit federal agencies from taking any action within a
non-attainment area that causes or contributes to a new violation of the standards, increases the frequency or severity of an
existing violation, or delays the timely attainment of a standard as defined in the area plan. Federal agencies are required to
ensure their actions conform to applicable State Implementation Plans. The Toolbox Fire Recovery Project is not subject to
the Conformity process since it does not occur within a non-attainment area boundary.

Policies and Programs

Interim Air Quality Policy on Wildland and Prescribed Fires

The “Interim Air Quality Policy on Wildland and Prescribed Fires” (EPA 1998) addresses public health and welfare
impacts caused by wildland fires managed to meet resource objectives and prescribed fires. This policy complements the
Natural Events Policy, which addresses public health impacts caused by wildland fires. The Interim Air Quality Policy
urges states and tribal managers to collaborate with wildland owners and managers to mitigate the air quality impacts that
could be caused by the increase of prescribed fires and wildland fires managed to meet resource objectives.

The Interim Policy “urges wildland owners/managers to: (1) notify air quality managers of plans to significantly increase
their future use of fire for resource management, (2) consider the air quality impacts of fires and take appropriate steps to
mitigate those impacts, (3) consider appropriate alternative treatments, (4) and participate in the development and
implementation of State and Tribal Smoke Management Plans”. This Toolbox Fire RecoveryProject meets the intent of
the Interim Policy through the NEPA analysis process and the practices of the Fremont National Forest Plan.
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Environmental Consequences

Smoke M anagement

Prescribed fire often in combination with other management techniques can be used to restore wildland forests to a more
sustainable structure while simultaneously reducing the potential for catastrophic wildfires. Unfortunately, prescribed fire
runs contrary to current federal and state environmental laws because any fire event has the potential to degrade ambient air
quality, impact visual quality and expose the public to unhealthy pollutants.

Air regulatory agencies and the public must come to understand the complex trade-offs between increased prescribed fire,
wildfire, visual impairment and public exposure to smoke before this issue can be resolved Land managers and researchers
have cooperated to develop a model that would determine the level of prescribed fire treatments that would minimize
combined emissions from both prescribed fire and wildfire. Fire Emissions Trade-off Model (FETM). The model
evaluated forest fuel types and vegetation characteristics similar to that of the Toolbox planning area and estimated total
emissions from wildfire and prescribed fire is expected to increase continuously over the next 40 years with increasing
levels of prescribed fire treatments. Between 40 - 80 years, emissions are expected to remain constant with increasing
levels of prescribed fire treatment and beyond 80 years total emissions will begin to drop. The FETM model also produced
a dramatic reduction in the number of wildfire acres burned and associated wildfire smoke emissions only with increased
levels of prescribed fire treatments.

Consumption of fuel vsemission production

Studies from the Columbia River Basin Analysis show that emissions from wildfires are 50% - 70% greater than that of
prescribed burns. The potential particulate matter of 10 microns per million parts air (PM10) from a wildfire is twice the
amount as from a prescribed fire of the same size.

Smoke management studies show approximately 80-90% of the fuels are consumed in the flaming stage, 10-20% consumed
in the smoldering stage.

Smoke Management Programs

Managing smoke from prescribed burning across agency lands is tracked and monitored by the USDA Forest Service and
USDI Bureau of Land Management, Regional Air and Smoke Program located in Portland Oregon. The Interagency
Monitoring of Protected Visual Environments (IMPROVE) program is one of the ways smoke is monitored across both
Washington and Oregon through the use of fifteen receptor sites. The objectives of the Program are to:

e  Establish current visibility and aerosol conditions in mandatory Class I areas,

e Identify chemical species and emission sources responsible for existing human-made visibility impairment,
e  Document long-term trends for assessing progress towards the national visibility goals,

e Provide regional haze monitoring representing all visibility-protected federal Class I areas where practical.

The Oregon Airshed Group operates under the guidelines of the State Implementation Plan (SIP). The intent of the SIP “is
to minimize or prevent smoke impacts to communities while using fire to accomplish land and resource management
objectives.” The SIP identifies the responsibilities of air regulatory agencies, and federal, tribal, state, and private land
managers. The SIP provides accurate and reliable guidance and direction to the individuals doing the burning. This
program is designed to meet the state’s regulatory needs as well as the Interim Policy mentioned above.

Members of the Oregon Airshed Group report planned burns to the smoke Monitoring Unit in Salem. Burns are reported
by “airshed” (geographical areas identified by the Airshed Group with similar topography and weather patterns) and
“impact zones” (communities identified by the Airshed Group susceptible to smoke intrusions). The smoke Monitoring
Unit meteorologist/program coordinator evaluates proposed burns, existing air quality, and forecasted weather conditions
including atmospheric stability and transport winds. This information is used to issue daily burn restrictions for members
of the Airshed Group. Burn restrictions are issued primarily from spring through fall. Oregon Department of
Environmental Quality (DEQ) monitors planned prescribed burns and issues advisories when air dispersion is poor.

Areaof Analysis
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North Lake County is the primary air quality analysis area for the Toolbox Fire Recovery Project. There is only one non-
attainment area in Lake County which is Lakeview. Other non-attainment areas closest to the Toolbox Fire Recovery
Project are Bend, 75 miles north; and Burns, 80 miles east.

Class I areas within 100 miles of this project’s analysis area include the Gearhart Wilderness, located 22 miles South
Southeast. Smoke from the slash piles, underburning, and jackpot burning has been modeled for these four areas.

All Geographic Areas

Existing Condition

M eteor ology/W eather

The Silver Lake basin is bounded by the Connely Mountains on the East and the foothills of the Cascades on the West.
These mountain ranges are minor barriers to westerly flowing weather movement, and only trap air within the basin under
strong high pressure systems. Topography and weather patterns determine the extent to which airborne particulate matter
accumulates within the Airshed. Air flows within valleys, upward with diurnal heating and downward with nocturnal
cooling, much like water flows within stream channels.

Daily Patterns

Daily daytime temperature changes affect how PM and other pollutants are dispersed. The cooling of the earth’s surface at
night creates downslope winds that carry pollutants from higher terrain to low lying areas. Here pollutants may pool or exit
the region along the river drainages. The heating of the earth’s surface during the day causes pollutants to rise with the
heated air where they are diluted and dispersed with the westerly flow. Temporary inversions can cause smoke to lie along
drainages in night and early morning.

Seasonal Patterns

Temperature inversions may occur at any time of the year, but are more common during the winter months of December,
January, and February. During this time period, emissions can be trapped in a layer of cold surface air. This happens when
snow covers the ground and keeps the earth’s surface from heating. It is particularly pronounced in mountain valleys that
trap air. Atmospheric conditions of high pressure contribute to stable, slow moving stagnant air masses. Weather changes
with frontal systems and low pressure helps move air and break down inversions. However, inversions may persist
throughout the day in winter when heating is less than in summer.

Prevailing southwesterly winds above Fremont/Winema National Forests mountainous terrain usually moves smoke from
the southwest toward the northeast in the direction of the Deschutes and Ochoco National Forests. Locally, topographic
features and the heating and cooling of the earth’s surface modify winds. Consequently, all major drainages are subject to
local variations that can temporarily trap smoke, affecting its dilution and dispersal.
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Sour ces of Particulate M atter

Private debris burning, agricultural burning, and wood burning stoves all contribute smoke. Many residents burn fencerows
and irrigation ditches in the early spring. Farmers and ranchers around the vicinity sometimes burn hay fields in the fall
and smoke is transported by a west to southwesterly flow. Since the area is fairly wide open with rolling mountainous
terrain, particulate matter is somewhat limited during inversions, however, dust and blowing sand are a contributing factor
of particulate matter during windy periods. There are no known large stationary point sources of air pollutants in the area.

On the Fremont/Winema National Forests, prescribed burning is accomplished during spring and early summer when
dilution, dispersal, and mixing conditions are generally good to excellent; and late summer and early fall when conditions
may be more restrictive. Spring burning often uses existing snow packs as “check lines” to help limit fire spread thus
facilitating controlled burning. Prescribed burning in the spring usually produces less particulate matter as fuel moistures
are higher hence less smoldering combustion of fuels plus optimal atmospheric dispersion conditions are fairly prominent.
Early fall burning conditions may include high fire danger, adverse weather, and fuel loading which limit controlled
burning. Late fall often has weather patterns and cool nights with more frequent atmospheric inversion conditions which
limit burning opportunities. Prescribed burning in any season is only done when atmospheric dispersion for smoke is
favorable.

Emissions from Wildland fire and Prescribed Fire

Roger Ottmar and others (1996) developed a methodology to assess emissions from wildland fire and prescribed fire.The
amount of smoke produced can be derived simply by determining the total fuel load (tons/acre) and modeling fuel
consumption (tons/acre). Fuel loading is the amount of fuel present quantitatively in terms of dry weight of fuel per unit
area and is a critical variable required for the calculation of fuel consumption and the resulting smoke produced. Since the
fuel loading variation across the landscapes often is very large, this variable is the largest error contributor (up to 80
percent). in predicting emissions production. (Ottmar 2000, Peterson 1987) Fuel consumption is that amount of fuel
consumed during a fire (both flaming and smoldering stages). As with fuel loading, extreme variations can be associated
with this variable resulting in an error contribution of 30 percent when estimating emissions production from wildland fires
(figure 1) Estimating fuel consumption can be accomplished using one of several fuel consumption software packages
including First Order Fire Effects (FOFEM.) (Reinhardt and others 1997) This analysis used FOFEM to estimate emissions
from some recent wildland fires that impacted Central Oregon.

Over 115,000 acres of Fremont National Forest, State of Oregon (Lakeview District), and private lands burned during the
wildland fires of 2002. Assuming a PM-10 emission factor of 242.6 pounds per acre, these fires produced an estimated
14,000 tons of PM-10. Other smoke that impacted North Lake County originated from the Rogue/Siskiyou (150 miles
West) About 500,000 acres burned, which produced approximately 60,000 tons of PM-10, assuming a PM-10 emission
factor of 242.6 pounds per acre.

During 2002, the Silver Lake Valley in North Lake County also experienced smoke from wildland fires in California and
other parts of Oregon but this analysis does not try to estimate their contribution

High smoke concentrations occur periodically in Lake County throughout an average summer due to fires which burn to the
South, Southwest.

“Average” emission factors have been calculated for the following; (PM=Particulate Matter)
e  Grass- PM = 15 Ibs per ton of fuel consumed
e Sage - PM =30 Ibs per ton of fuel consumed
e  Pine/Fir-PM = 25 Ibs per ton of fuel consumed
e Piles- PM =28.4 Ibs per ton of fuel consumed

These averages are used as a simple approach to estimate emissions production. (Reference Smoke Management Guide
420-1 NFES 1279 and Colin Hardy’s publication of estimating volume, biomass and smoke production for piled slash)

Landing Pile Emissions
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The average landing pile size used in this analysis was 12’ high by 14’ wide. A nomogram out of the Colin Hardy
publication determined the volume (cubic feet) of an average landing pile is 924 cu.ft.
Wood-to-pile volume ratio = 20% (.20)
Proportion of mass consumed = 90% (.90)
Emission factor for piled slash = 28.4 1bs per ton of fuel consumed
924 cu.ft. x .20 = 185 cu.ft.  Average density of piled slash is 30 Ibs/cubic foot.
185 cubic foot wood
x 30 1Ib/cubic foot
5550 pounds of wood

5,550 pounds of wood
x .90 (90% consumed)
4,995 pounds of wood consumed

4,995 pounds of wood consumed divided by 2000 pounds (1 ton) = 2.5 tons

28.4 1b/ton of emissions
X 2.5 tons of wood consumed
71 Ibsof emissions per average landing pile

Broadcast Burn Emissions

Several factors remain the same in determining the amount of emissions from broadcast burning as in pile burning ie; the
volume of wood (tons per acre), the moisture content of the wood, and the amount of wood consumed. Given the high
variation of factors involved ie, (moisture content, time of year and variability of tons-per-acre (TPA) across the landscape),
studies show with a 90% proportion of mass consumed , the emission factor of an average broadcast burn is 25 Ibs per ton
of fuel consumed. Specialists agree an average of 35 TPA will be left on the ground post Helicopter operations. All
broadcast burning associated with the Toolbox EIS will be in conjunction with Helicopter operations.

Underburn Emissions

Outside of Harvest Units - Understory burning produces varying amounts of emissions depending on the same factors
which influence broadcast burn emissions. All understory burning applied outside of harvest units will strive to meet
objectives of creating a mosaic of shrub habitat and cover while increasing forest sustainability. Objectives also include
burning to maintain a 40% - 60% burned/unburned mosaic. Because of the “burned/unburned” mosaic, emissions will be
half of that of broadcast burning due to approximately % of the fuels being consumed. Average fuel loads should not
exceed 20 TPA.

Within Harvest Units - Understory burning within commercial salvage areas may include increased slash loads from that of
underburns outside of harvest areas due to an increase of slash due to harvest activities. Dead and down fuel loads will
increase an average of 10% - 15% from that of dead and down fuel loads outside of harvest units. Average fuel loads should
not exceed 35 TPA.

The emission factor for underburning will stay at 25 lbs per ton of fuel consumed

(note: underburn acreswill be divided in half to reflect the 40%-60% burn/unburned mosaic)

Jackpot Burn Emissions

The burning of scattered accumulations of fuel usually associated with harvest residues is commonly referred to as Jackpot
burning. Its usually performed in early spring or late fall when one and ten hour time lag fuel moistures are high enough to
prevent fire from “creeping” along the ground. The amount of fuels consumed per acre are small in comparison to the other
types of burning previously mentioned. Tons-per-acre of fuel consumed for outputs of particulate emissions from jackpot
burning have been estimated at an average of 10 Tons-per-acre. The emission factor stays the same at 25 Ibs per ton of fuel
consumed.
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Existing Air Quality Concentrations

Air quality in Lake County is considered good-to-excellent during most of the year. There are no non-attainment areas for
PM-10 or PM-2.5 within 100 miles. Lakeview and Klamath Falls periodically fall below the NAAQS levels set by the EPA
The closest AQI reporting stations to the Toolbox Fire Recovery Project are Bend and Klamath Falls. (2 of 16 Oregon
DEQ field offices)

Daily (24-hour averages) rather than annual averages of PM-10 monitoring at Bend and Klamath range from lows near 20
micrograms per cubic meter in very clean air during rainy weather to 30 - 60 micrograms per cubic meter during winter
inversions. The AQI is a daily average and does not reflect heavy short-term smoke impacts that may be unhealthy.
Emissions from woodstoves, automobiles, and road sanding contribute to winter concentrations. From spring through fall,
concentrations can be between 10 - 60 micrograms per cubic meter. During spring and fall, smoke from wildland fire and
prescribed fire both inside and outside of North Lake County can contribute to those concentrations.

Effects

1 - Annual Mean PM-10 Concentrations

High particulate concentrations measured in 2002 due to wildland fire smoke are not reflected in the data.
Accounting for those concentrationsis part of the Natural Events Palicy.

Smoke Contributionsto Existing Air Quality

The Toolbox wildland fires in 2002 were much larger than usually experienced on the Fremont National Forest.
Approximately 125,000 acres burned on the Fremont NF. Smoke from wildland fires is considered a “natural event” by
the EPA, and is not subject to the NAAQS. PM-10 concentrations from the Toolbox fire exceeded the NAAQS for an
estimated 20 days in the Silver Lake Valley. PM-2.5 concentrations exceeded the standard for and estimated 30 days .

Smoke from the Biscuit wildland fire North of Cave Junction of (Rogue/ National Forest) moved east for 100 miles into
North Lake County, contributing to PM-10 concentrations. The annual DEQ report of Ambient Air Quality Standards for
2002 has not been released yet, therefore the 24-hour average of micrograms per cubic meter at Klamath Falls is not
available. Spring 2002 prescribed burning on the Winema and Fremont National Forests resulted in a minimal PM-10
concentrations across North Lake County.
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Analysis M ethods

Air quality is temporarily affected by several activities associated with forest management. Prescribed burning produces
smoke. Harvesting activities can produce dust as well as vehicle emissions. Dust and vehicle emissions can temporarily
reduce air quality in the immediate vicinity of machinery operations. All alternatives involving commercial removal would
require the application of dust abatement to roads. Impacts from dust and vehicle emissions would be short-term and
temporary in nature. The focus of this portion of the analysis is on prescribed burning smoke from Alternatives C, D, E, G
and H Alternative A (no action), would produce no emissions from prescribed burning.

The First Order Fire Effects Model (FOFEM), version 4.0 Regionalized fuels methodology was used to estimate smoke
emissions from prescribed burning because site-specific fuel treatment data is available. BlueskyRAINs (Rapid Access
Information System) is a modeling framework used to predict cumulative impacts of smoke from agriculture, forest and
range fires by linking together data and models of fuel consumption, emissions, meteorology and smoke dispersion.
Information such as burn location, current and predicted weather, type of burn etc are entered into the model to produce a
prescribed burn simulation map with predicted dispersion forecasts by request time parameters. Real time animations of
surface smoke can be simulated using blueskyRAINS. The model shows potential smoke impacts using real time
meteorology. The simulations can be updated continuously.

The project file contains unit-by-unit tabulations of alternatives and FOFEM outputs showing fuel consumption and smoke
emissions.

All prescribed burning should be done when atmospheric conditions favor good air quality, good plume rise, and dispersion
as forecasted by the Smoke Monitoring Unit. Since good air quality and atmospheric conditions must coincide with certain
vegetation and fuel conditions, it is not likely that all burn units would be accomplished in one season or year, as modeled.
Thus, smoke emission and dispersion modeling for fall 2005, and spring 2006, show more smoke at one time than would
likely occur with practicable burning over several seasons.

Smoke Sensitive Areas

FOFEM modeling was done for the Silver Lake, Fort Rock and Christmas Valley’s in three geographic areas. “Smoke
sensitive” areas were identified for each area. In the Silver Lake geographic area, the community of Silver Lake is
approximately ten miles downwind. The Fort Rock area has a very small population and is approximately 20 miles
downwind. And the town of Christmas Valley is the most populated which is 25 miles downwind.

Environmental Consequences

Direct and I ndirect Effects

CHAPTER 1EFFECTSCOMMON TO ALL ALTERNATIVES

Wildland Fires

In the absence of fuel reduction, and in the event of future wildland fire occurring, varying levels of smoke could persist in
North Lake County for several weeks, depending on local climatic conditions, level of dispersion (poor, good, etc.) and
amount of smoke/emissions produced. Health and visibility could be adversely affected. Alternative A does not propose to
conduct any harvest activities or fuel reduction treatments to mitigate current and future heavy fuel loadings. Therefore, it
is the least effective in reducing potential smoke emissions and associated pollutants from future wildland fires.
Alternatives A does not propose to conduct any prescribed fire, therefore in the short-term no smoke would occur from this
activity. Alternatives C and G would be the most effective in reducing potential smoke emissions and associated pollutants
in the long term, with Alternative H and D being quite similar in effectiveness. Alternative E would be less effective in the
long term, while still providing a larger measure of effectiveness than Alternative A. Alternative C, D, E, G and F all
propose to conduct prescribed fire and would produce varying levels of smoke in the short term
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Smoke from wildland fires would occur with all alternatives, the amount dependent upon climate. Wildland fires locally,
or anywhere in the northwest and Northern California, can affect regional haze in the North Lake County. Frequently,
wildland fires on the Modoc National Forest are carried by southwesterly winds into the North Lake County affecting
visibility, but not exceeding NAAQS PM-10 standards. Natural phenomena like volcanic eruptions and windstorms over
deserts also produce particulate matter. Dust from as far away as China in 1998 and 2001 impacted the area. Metropolitan
areas upwind like Medford and Portland can also generate enough particulate matter to create haze in the area. Smoke and
dust from agricultural areas like the Willamette Valley of Western Oregon also affect particulate matter in the North Lake
County. Wind across sand dunes and alkali flats in the surrounding areas affect particulate matter and visibility whenever
winds exceed 20 mph.

Wildland fires will continue to produce smoke, primarily during the summer months. The draft paper, “Coarse Woody
Debris and Succession in the Recovering Forest” (Brown et al., 2001) states that the risk of severe fire is relatively low
within 10 years, moderate from 10 to 30 years, and high over 30 to 60 years after the fires of 2002. All alternatives have
wildland fire smoke potential.

Smoke Exposur e and Hospital Admissions

The Centers for Disease Control and Prevention (CDC) have conducted investigations to determine if increases in
respiratory and cardiovascular hospital admissions occurred during peak fire seasons. One study was released in May
2001. Its goal was to quantify and compare the changes in hospital admissions rates from 1999 to 2000. Selective hospital
admission records were used to represent respiratory and cardiovascular admissions. The study excluded transfers, elective
procedures, and admissions of non-residents. Monthly and 3-month hospitalization rates were calculated for each year by
dividing admissions by the 1999 census population for selected counties. Respiratory disease (chronic obstructive
pulmonary disease and pneumonia) and circulatory disease admissions were evaluated however, when the data was
analyzed month by month, a temporal exposure-response relationship between particulate levels and rates of hospital
admission for respiratory and circulatory problems occurred in July. More work is needed to link hospital admissions to
smoke exposure (MTDC, 2001).

CHAPTER 2EFFECTSCOMMON TOALL ACTION
ALTERNATIVES

Prescribed Fire

Daily particulate matter standards should be met by following the Oregon State Implementation Plan. That is, NAAQS for
PM-10 and PM-2.5 would be met with all action alternatives. (The National Ambient Air Quality Standards are a complex
mixture of concentration limits for air pollutants when measured over specified time limits.) Smoke from prescribed
burning would cause short-term impacts on recreation and transportation in and near the project areas. The size and
location of a prescribed burn and weather conditions (e.g., temperature, wind, atmospheric stability and mixing, and fuel
moisture) determine how much and in what direction smoke travels. Residents in or near the mouths of drainages may
experience short-term periods of smoke during early morning inversions.
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SUMMARY OF CONSEQUENCES
Emission Factors
Total Particulate M atter

ALT A
No treatment or activities described in this alternative.

ALTC 14,441 Acres commer cial salvage
3572 Acresprescribed fireoutside harvest units

Within the 14,441 acres of commercial salvage, approximately 1300 acres of roadside hazard, 416 acres of
Riparian Habitat Conservation Areas (RHCA) and 470 acres of planned helicopter salvage have been identified that will
each have different slash treatment objectives. An additional 3,572 acres were identified as needing prescribed fire outside
harvest units with objectives of returning to LOS.

Specialist input has determined harvest methods within commercial salvage areas will create approximately 1300 landing
piles in this alternative.

71 1bs of emissions per pile x 1300 piles = 92,300 Ibs of emissions.

Of the 470 acres of Helicopter salvage, 408 acres have been identified as broadcast burn.

35 TPA (tons per acre) x 408 acres = 14,280 total tons of slash.

25 1bs of emissions per ton of fuel consumed

With approximately 90% consumption rate, an estimated 12,852 tons of slash will be consumed.
25 Ibs of emissions per ton of fuel consumed = 321,300 Ibs of emissions.

416 acres of RHCAs may be burned with modified underburn/jackpot objectives. Slash loads combined with natural fuel
loads should not exceed 15 tons-per-acre.

15 TPA (tons-per-acre) x 416 acres = 6,240 total tons

90% consumption rate = 5616 tons consumed

25 1bs per ton of fuel consumed = 140,400 Ibs of emissions

3,572 acres of understory burning outside of harvest areas, approximately 50% unburned = 1786 acres burned.
20 tons-per-acre x 1786 = 35,720 total tons

90% consumption rate = 32,148

25 Ibs of emissions per ton of fuel consumed = 803,700 Ibs of emissions.

Total emissions which include all planned treatments in Alternative C = 1,357,700 total lbs of emissions or
679 tons.

ALTD 6367 Acres of commercial salvage
2450 Acres prescribed fire outside of harvest units
This alternative includes 5933 acres of whole tree yarding.. Specialist’s have determined that there will be
approximately 500 landing piles as a result of whole tree yarding. 1300 acres of roadside hazard treatment, 201 acres
within roadside hazard are designated within RHCAs. 360 acres have been identified as helicopter based. 2450 acres of
prescribed fire are identified outside of the salvage areas with LOS strategy.

71 Ibs of emissions per pile x 500 piles = 35,500 Ibs of emissions.
360 acres are designated as Helicopter salvage units, 35 TPA x 360 acres = 12,600 tons of slash

90% consumption rate = 11,340 tons of slash consumed
25 1bs of emissions per ton of fuel consumed = 283,500 total 1bs of emissions
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201 acres of RHCAs may be burned with modified underburn/jackpot objectives. Slash loads combined with natural fuel
loads should not exceed 15 tons-per-acre.

15 TPA (tons-per-acre) x acres = 3,105 total tons

90% consumption rate = 2,713 tons consumed

25 Ibs per ton of fuel consumed = 67,825 Ibs of emissions

2,450 acres of understory burning outside of harvest areas, approximately 50% unburned = 1,225 acres burned.
20 tons-per-acre x 1,225 = 24,500 total tons

90% consumption rate = 22,050

25 1bs of emissions per ton of fuel consumed = 551,250 1bs of emissions.

Total emissions which include all planned treatments in Alternative D = 938,075 total 1bs of emissions or
469 tons.

ALTE 11,490 total acres commercial salvage
(1300 acresroadside salvage)
(307 acres Helicopter salvage)

This alternative has identified that of the 11,490 acres, 1300 acres will fall under Roadside Hazard and 307 acres will be
Helicopter operations. Approximately 1000 Landing piles will created due to ground based salvage operations. There is no
Prescribed fire outside of harvest units planned in this alternative.

71 Ibs of emissions per pile x 1000 piles = 71,000 Ibs of emissions.

307 acres are designated as Helicopter salvage units, 35 TPA x 307 acres = 10,745 tons of slash
90% consumption rate = 9,670 tons of slash consumed
25 1bs of emissions per ton of fuel consumed = 241,750 total 1bs of emissions

316 acres of RHCAs may be burned with modified underburn/jackpot objectives. Slash loads combined with natural fuel
loads should not exceed 15 tons-per-acre.

15 TPA (tons-per-acre) x acres = 4,725 total tons

90% consumption rate = 4,252 tons consumed

25 1bs per ton of fuel consumed = 106,300 Ibs of emissions

Total emissions which include all planned treatments in Alternative D = 105,805 total Ibs of emissions or
209 tons.

ALT G 14,419 total acres
3572 acres Prescribed Fire outside of harvest units

Of the 14,419 acres of planned salvage, 1300 acres are identified as Roadside Hazard, 449 acres as Helicopter
Salvage and 94 acres of salvage within RHCAs. An estimated 1300 landing piles will be constructed through salvage
operations in this alternative. 3572 acres have been targeted for prescribed burning with objectives of providing for shrub-
stepp dependant species, cover, and travel corridors for big game movement as well as a means of contributing to the long-
term promotion of sustainable LOS.

71 Ibs of emissions per pile x 1300 piles = 92,300 Ibs of emissions.

449 acres are designated as Helicopter salvage units, 35 TPA x 449 acres = 15,715 tons of slash
90% consumption rate = 14,143 tons of slash consumed
25 1bs of emissions per ton of fuel consumed = 353,575 total Ibs of emissions

316 acres of RHCAs may be burned with modified underburn/jackpot objectives. Slash loads combined with natural fuel
loads should not exceed 15 tons-per-acre.
15 TPA (tons-per-acre) x acres = 4740 total tons
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90% consumption rate = 4,266 tons consumed
25 1bs per ton of fuel consumed = 106,650 Ibs of emissions

3,572 acres of understory burning outside of harvest areas, approximately 50% unburned = 1786 acres burned.
20 tons-per-acre x 1786 = 35,720 total tons

90% consumption rate = 32,148

25 1bs of emissions per ton of fuel consumed = 803,700 lbs of emissions

(note:) Due to the lack of specific fuel treatment methods identified for the proposed Alternative G % mile perimeter fuels
alteration of approximately 6,728 acres, no emission estimates can be provided.)

Total emissions which include all planned treatments in Alternative G = 1,356,225 total 1bs of emissions or
678 tons

ALTH 13,033 total acres
2,450 acres Prescribed fire outside of harvest units

Of the 13,033 acres of planned salvage, 1,300 acres are identified as Roadside Hazard. All salvage units in Alternative H
are “ground based”. There are no RHCA salvage operations in this alternative. An estimated 1,175 landing piles will be
constructed through salvage operations in this alternative. 2,450 acres have been targeted for prescribed burning with
objectives of providing for shrub-stepp dependant species, cover, and travel corridors for big game movement as well as a
means of contributing to the long-term promotion of sustainable LOS.

71 Ibs of emissions per pile x 1,175 piles = 83,425 Ibs of emissions.

2,450 acres of understory burning outside of harvest areas, approximately 50% unburned = 1,225 acres burned.
20 tons-per-acre x 1,225 = 24,500 total tons

90% consumption rate = 22,050 total tons

25 1bs of emissions per ton of fuel consumed = 551,250 lbs of emissions.

Total emissions which include all planned treatments in Alternative H = 634,675 total lbs of emissions or
317 tons.

CHAPTER SEFFECTSCOMMON TO ALTERNATIVESA

Alternative A (no action) produces no smoke from prescribed burns. Smoke from wildland fires would occur with all
alternatives, dependent upon climate and weather. Wildland fires would continue to produce smoke, primarily during the
summer months. Forest Plan standards for meeting EPA and State air quality standards for PM-10 and PM-2.5 would be
met with all alternatives, including Alternative A.

Direct and I ndirect Effects

CHAPTER 4 ALTERNATIVESC,D,E, GANDH

Emissions

Prescribed burning is proposed in these alternatives. Excess slash produced by treatment activities would be piled and
burned, and some areas would be underburned or jackpot burned (accumulations burned in place). Smoke emissions vary
with combustion efficiency and quantity of fuel burned. Machine piles and hand piles tend to produce more smoke (per ton
of fuel consumed) than other burns because much of the consumption occurs during the inefficient smoldering phase of
combustion. The overall factor in the amount of emissions produced lies solely in the amount of fuels consumed. The
alternatives differ in the number of acres treated by each treatment method and in the quantity of smoke that would be
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produced. The following table and chart shows the total tons of PM produced for each alternative depending on the type
and quantity of fuel treatments. Smoke emissions modeled with FOFEM can be tabulated in PM-2.5 and PM-10. PM-2.5
is about 85 percent of PM-10.

For the action alternatives that use prescribed burning, estimated PM-10 emissions are much less than those estimated
during the 2002 Toolbox Complex wildland fires (approximately 20,000 tons).

Table-1-Total Tonsof Particulate Matter Produced by Burn Type and Alternative

Burn Type A C D E G H |
Landing Piles 46.1 177 | 355 | 46.1 | 41.7
Underburn 401.8 [275.6 401.8 [275.6
Broadcast 160.6 |141.7 [120.8 [176.7
Jackpot 702 | 339 | 53.1 | 533
All Burning (total) 678.7 |468.9 [209.4 |677.9 [317.3

Total PM Emissions
700
600
500+
400 OAItC
Tons BAIt D
3001 OAItE
200 OAIt G
100/ (WAItH |
O,
All Burn Types Combined (per Alternative)
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Alternatives by Treatment Type
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Cumulative Effects

Although the Fremont NF try to conduct prescribed burning during periods of good or better smoke dispersion there may
still be some cumulative smoke impacts from concurrent private and forestry burning common to Alternatives C, D, E, G,
and H.

The modeling for this analysis assumed that all the prescribed burning is likely to occur over several years, making less
cumulative smoke at any one time and location than that modeled.

Monitoring

DEQ as well as other state regulatory services track and monitor smoke through several monitoring sites and methods.
Class I airsheds receive the most extensive monitoring to determine type, kind and source contributing to air degradation.
The Interagency Monitoring of Protected Visual Environments (IMPROVE) program has approximately 50 sites
throughout the nation 15 of which are located in the Pacific Northwest. The closest site to the Toolbox recovery area is in
the vicinity of Sisters Ore. IMPROVE sites collect meteorological data, air samples, nephelometer readings and
photographs which are sent into the regulatory administrator. The monitoring programs currently used by State and Federal
agencies are to prevent the significant deterioration of air as a resource.

Consistency with Fremont Forest Plan and Other Regulatory Direction

All prescribed burning would be implemented in full compliance with Oregon DEQ air programs through cooperation with
the Oregon State Implementation Plan (SIP).

The Fremont National Forest Plan includes air quality goals, standards, and management direction that are to “maintain
existing air quality.” The Forest cooperates with the Oregon air quality regulators through the State Implementation Plan.
Further, the Forest participates in the state of Oregon smoke management program to meet National and State air quality
standards for PM-10 and PM-2.5. This project meets all criteria to protect air quality.
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This Toolbox Fire Recovery Project specialist report was prepared during March, April and May of 2003. It
will be used, along with specialist reports from multiple resource areas, to prepare a Draft Environmental
Impact Statement (DEIS) for the Toolbox Fire Recovery Project. This specialist report will become a part of
the planning record for the project, filed under:

“Toolbx/ Planning Record/ E_Specialists_reports_data_inventory and_collection”

This report will be filed both in the ‘hard-copy’ planning record binders, on file at the Silver Lake Ranger
District, and on the Fremont National Forest “K-Drive”. In the interest of planning process efficiency,
particularly in light of time and budget constraints, editing that occurs to the content of this report during the
preparation of the DEIS will be reflected in the DEIS and will not necessarily be entered back into the content
of this report. To insure the accuracy of such edits, I will review the content of both the DEIS and the (Final)
FEIS and certify that their content is consistent with the analytical conclusions in this report. If during DEIS
or FEIS editing, substantially different conclusions or interpretations are reached or substantial additional
analysis is prepared from that displayed in this report, an addendum to this report will be prepared.

Specialist: /s/ Larry Albertson Discipline:AFMO Date:5/9/03
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Glossary of Acronyms

pg/m3 - Micrograms per cubic meter

CAA - Clean Air Act

CDC - Centers for Disease Control and Prevention
DEQ - Department of Environmental Quality

EPA - Environmental Protection Agency

FETM - Fire Emissions Trade-off Model

FOFEM - First Order Fire Effects

IMPROVE - Interagency Monitoring of Protected Visual Environments
NAAQS - National Ambient Air Quality Standards
PM - Particulate Matter

ppm - Parts per million

PSD - Prevention of Significant Deterioration
RHCA - Riparian Habitat Conservation Area

TPA - Tons per Acre
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