CHAPTER 4:
ENVIRONMENTAL
CONSEQUENCES




INTRODUCTION

This chapter provides a detailed analysis and discussion of the probable environmental
consequences, or impacts, of implementing each of the three alternatives. The chapter begins
with a discussion of methods used to conduct the environmental impact assessment, including
general definitions related to the impact analysis. These are followed by a description of the
methods used to assess impacts for each impact topic (e.g., air quality, water quality, etc.),
including relevant policies, regulations, and assumptions.

Following the sections on impact assessment methodology, the environmental impacts related to
each impact topic for Alternatives A, B, and C are comprehensively addressed.

The analysis for each impact topic includes the following:

e ldentification of the types of impacts associated with the various actions comprising the
alternative;

e Characterization of the impacts, including their duration and intensity;

e Available mitigation measures that would be applied and the effectiveness of these
measures on reducing impacts;

e An assessment of cumulative impacts;

e A statement on the potential for implementation of an alternative to impair resources
(based on the National Park Service policy on impairment); and

e A conclusion (Conclusions will be the last subsection).

With the exception of the cultural resource analysis, all impacts have been assessed assuming
that the mitigation measures that are discussed would be implemented. Cultural resource impact
analysis in this EIS is described in terminology consistent with the regulations of the Council on
Environmental Quality (CEQ) and will comply with requirements of both the NEPA and Section
106 of the NHPA. The determination of effect for the undertaking (implementation of the
alternative) required by the National Park Service Agreement is included in the “conclusion”
section of each alternative.

DEFINITION OF TERMS

Three separate aspects of impacts are described for each impact topic for each alternative: the
type of impact, the duration of impact, and the intensity of impact. For purposes of this analysis,
these aspects are defined as follows:

Type of impact - The type of impact describes the specific elements that could be subject to
impacts and the nature of those impacts. Impacts can be either beneficial or adverse.

Duration of impact - The duration of impact describes the relative length of time the impact
would affect a given resource. Impacts can be either short-term or long-term, and are defined for

169



each impact topic in a range of years. It is important to note that an action that has short-term
adverse effects on a resource may have long-term beneficial impacts on the same resource.

Intensity of Impact - Identifies the degree to which a resource would be affected by an element
of an alternative. Each impact is described as negligible, minor, moderate, or major. These four
designations are used for beneficial as well as adverse impacts.

NEPA requires consideration of the direct, indirect, and cumulative impacts of proposed actions.
The CEQ regulations (Section 1508.7) define a cumulative impact as “the impact on the
environment which results from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions regardless of what agency (federal or non-
federal) or person undertakes such other actions.” Cumulative impacts can result from
individually minor but collectively significant actions taking place over a period of time.
“Reasonably foreseeable future actions” include planning or development activities that currently
are being implemented or would be implemented in the reasonably foreseeable future.

A list of actions that could contribute to cumulative impacts is provided in Appendix C. In the
cumulative impact analyses in this EIS, the impacts of these actions are assessed in conjunction
with the impacts of each alternative for each impact topic.

In the conclusion section is a statement regarding whether or not implementing the alternative
would cause resource impairment. The NPS Organic Act of 1916 and the NPS General
Authorities Act 1970, as amended, require park managers to ensure that park resources and park
values remain unimpaired. Section 1.4.5 of the NPS Management Policies (NPS, 2000) states:
“The impairment that is prohibited by the Organic Act and the General Authorities Act is an
impact that, in the professional judgment of the responsible NPS manager, would harm the
integrity of park resources or values, including the opportunities that otherwise would be present
for the enjoyment of those resources or values.”

The Management Policies further state, “An impact to any park resource or value may constitute
an impairment. An impact would be more likely to constitute an impairment to the extent that it
affects a resource or value whose conservation is:

o Necessary to fulfill specific purposes identified in the establishing legislation or
proclamation of the park;

e Key to the natural or cultural integrity of the park or to opportunities for enjoyment of the
park; or

e Identified as a goal in the park’s general management plan or other relevant NPS
planning documents.

An impact would be less likely to constitute an impairment to the extent that it is an unavoidable

result, which cannot reasonably be further mitigated, of an action necessary to preserve or restore
the integrity of park resources or values.”
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REGULATIONS AND METHODOLOGY BY IMPACT TOPIC

Applicable regulations, policies, and methods used to assess the environmental consequences of
the three alternatives on the following impact topics are described in the succeeding sections:

Soils

Air Quality

Water Resources and Water Quality
Vegetation

Wetlands

Wildlife

Special Status Species (e.g., Threatened, Endangered, Rare and Sensitive Species)
Cultural Resources

Visitor Use and Visitor Experience
Park Operations

Public Health and Safety
Socioeconomics

Soils

Policies and Regulations

As directed by NPS Management Policies, soil resources are subject to the “no impairment”
clause that guides NPS decision-making to protect of the integrity of the important resources and
values within the parks (NPS, 2000, 81.4.6). The NPS is directed to protect geologic features
from the adverse effects of human activity, while allowing natural processes to continue (NPS,
2000, 84.1.5 and 84.8.2). Management action taken by the parks would prevent to the greatest
extent possible the unnatural erosion, physical removal, contamination, and other potentially
irreversible impacts to soil (NPS, 2000, 84.8.2.4).

Hydric soils, associated with wetland features such as bogs, marshes, and some wetlands, are
afforded special protection by Executive Order 11990, Protection of Wetlands and the Clean
Water Act Section 404 as regulated by the U.S. Army Corps of Engineers, and the State
Regional Water Quality Control Board. Specific procedural guidance to NPS staff on the
protection of wetlands and areas of hydric soils is outlined in Director’s Orders 77-1, Wetland
Protection. Assessment of potential FMP impacts to hydric soils is addressed as a water quality
impact in this document.

The NPS Natural Resource Management Guidelines (Director’s Order 77) contain objectives for
the protection of soils in the four natural resource management zones used in NPS planning:

Assessment Methodology

The discussion of potential impacts to soils from implementation of the FMP alternatives will
address degradation or depletion of soil resources. Sedimentation of creeks and water bodies is
addressed under the heading of hydrology/water quality.
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Determination of Effect. The primary source for information on Seashore soils is the 1979 Soil
Conservation Service Soil Survey of Marin County. With few exceptions, limited information
exists on specific baseline biotic, chemical, and compositional condition of the numerous soil
units in the park beyond the generalized information provided in the Soil Survey. In this respect,
the determination of effect on soils is based on both direct effects to soil resources and inferred
from the observation of indirect effects manifested by a change in the vigor of the vegetation
supported by soils or a change in the rate of sedimentation in runoff reaching creeks and ponds.

The determination of the degree of impact on soils for the FMP was developed from the direct
and repeated field experience of Seashore staff and/or the conservative application of generally
accepted research findings on the effects that fire management actions have on soil. These
include the reaction of soil resources to both well-established routine activities, such as
mechanical clearing and controlled burning, and to non-routine fire suppression actions that vary
greatly depending on the specific challenges of each occurrence.

Long-term impacts to soils including changes to soil chemistry, creation of subsurface
hydrophobic layers, changes in soil particle composition or mixing, or loss of the soil profile
may take years or decades to recover. Short-term impacts are defined as effects to soil processes
that are abated through natural processes or aided by use of standard protective practices within
four years of the action. Soil productivity and slope stability is regained within this time period.
The first winter season following the Vision Fire, runoff and erosion increased in the granitic
soils of the Inverness Ridge due to increased hydrophobicity (water repellency) and an overlying
crust-like layer. These characteristics diminished following the second year post-fire.
Accelerated cutting of stream channels slowed markedly within three years post-fire (B.
Ketcham, pers. comm).

Actions with negligible impact are those that are either inherently benign or with effects
mitigated to a less than detectable level by the procedural standards, such as erosion control
practices, implemented as part of the proposal. Actions with minor impacts would be limited in
scope and effect to soils. For example, a low intensity prescribed fire may have several limited
affects on soils such as a short-term reduction in protective vegetation cover and consequent
slight increase in the rate of soil erosion in an area remote from sensitive water resources.

It is important to assess impacts to soil resources on a system and process level. Watershed scale
allows consideration of soil loss and deposition to downstream water resources. Prescribed
burns would also likely be designed within a watershed to avoid inclusion of higher, steeper
slopes between two watersheds. A stable watershed requires 30% to 50% effective soil cover
(ESC) (BAER, 1996). The Forest Service considers a watershed with more than 75% effective
ground cover to be in good hydrologic condition wherein only about 2 percent or less of rainfall
becomes surface runoff, and erosion is low (Robichaud et. al., 2000).

Effective soil cover includes larger rock fragments, thick leaf litter, plant cover, and mat-forming
vegetation in contact with the soil surface. As a conservative threshold with high confidence,
impacts to soils within a watershed are deemed minor if FMP actions affect less than 10% of an
FMP watershed.
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A moderate impact results when more than 10% and less than 25% of the effective soil cover in
an FMP watershed is disturbed in one year with impacts to soil resources that are readily
correctable by the application of standard erosion control practices. Examples could include a
prescribed fire in terrain that gradually slopes that requires erosion control only in limited areas
that are oversteepened. Moderate impacts could also result from a wildland fire greater than
10% of a watershed or that required limited use of heavy equipment but burned at a relatively
low intensity with little effect on overall soil properties.

Major impacts to soil resources are those that substantially change soil processes or vital soil
characteristics in widespread areas of one or more resource watersheds and may trigger related
important effects to other park resources such as plants, wildlife, visitor experience, or cultural
resource sites. Major impacts to soil resources also include prescribed fire or wildland fire
affecting more than 25% of a resource watershed in one year.

Type of Impact
Beneficial: ~ Protects or enhances properties of native soils and promotes or restores natural
soil processes.

Adverse: Degrades the characteristics of native soils, exposes soils to accelerated rates of
erosion, results in loss of native soils, or contributes to slope failure.

Duration of Impact
Short-term:  Impacts are limited to the first four years after treatment or wildland fire.

Long-term  Impacts persist four years after treatment or wildland fire.

Intensity of Impact
Negligible:  No quantifiable impact and/or reasonably anticipated type of effect based on
current knowledge of soil characteristics.

Minor: Fire management actions or incidents of wildland fire confined to plots
comprising less than 10% of the total area of an FMP resource watershed wherein
rate of post-action erosion can be controlled by standard practices; there is low
potential for changes to soil productivity.

Moderate: Fire management actions or wildland fires affecting more than 10% and less than
25% of the total area of an FMP watershed wherein the rate of post-action erosion
would be controlled by the application of standard erosion control practices, and
little change in soil productivity.

Major: Fire management actions or wildland fires affecting more than 25% of the total
area in an FMP watershed or more than 10% of total area of the watershed with
impacts that reduce soil productivity or produce rates of erosion that are not
readily correctable by best management practices.
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Air Quality

Background. Similar to many other national parks near urban areas, the response to wildland fire
in the PRNS has been full suppression. One of the results of suppression is the build up of areas
of high fuel loading within the park that has increased the potential for a high intensity wildland
fire to occur. The events of October 3 — 8, 1995, when the Vision Fire burned 12,354 acres
provide a dramatic example of that potential. To address the existing hazard, the fire
management program at PRNS has been conducting prescribed burns on several hundred acres
within the park each year to reduce fuels in critical areas.

Prescribed burning, proposed in the FMP alternatives, would continue this reduction of high fuel
loading within the project area. Continued fuel reduction at key locations would reduce the
potential for a large, uncontrollable fire that could generate substantial air pollution emissions
and impact regional air quality. As required by the Clean Air Act regional haze provisions, all
prescribed fires would continue to be planned and implemented within the Bay Area Air Quality
Management District’s (BAAQMD) Smoke Management Program.

The air quality assessment will evaluate the potential impacts of pollutants generated by the
maximum allowable acreage that can be treated by prescribed burning and mechanical treatment
for each FMP alternatives.

Policies and Regulations

National Ambient Air Quality Standards. PRNS is classified as a Class | area under the Clean
Air Act (42 USC 7401 et seq.). The Act requires land managers of Class | areas to protect air
quality and related values, including visibility, plants, animals, soils, water quality, cultural and
historic structures, and visitor health from the effects of air pollution. Values must be protected
from any future impairment and remedies sought for any existing impairment from human-
caused sources of air pollution. A cooperative program, the Interagency Monitoring of Protected
Visual Environments (IMPROVE), between the EPA, federal land managers, and state air
agencies, was formed to monitor visibility in the Class | areas.

Data published in a recent IMPROVE report shows that visibility at PRNS improved during the
period of 1996 to 1999 primarily due to a decrease in nitrate particulates, a major component of
visibility blocking material in coastal California. Particulate nitrate is formed from nitrogen
oxide and hydrocarbon gases emitted into the atmosphere from fires, diesel engines, and other
sources (Malm, 2000). Monitoring by the NPS found no exceedances for ozone at PRNS under
either the California or federal standard. The park air resources are rated as having low exposure
to ozone, sulfur, and nitrogen emissions and low potential for acidification of surface waters. A
recent NPS report states, “There are no significant air pollution effects concerns in this park
[PRNS] at the present time” (Sullivan, et.al., 2001).

The Clean Air Act (CAA) charges the Environmental Protection Agency (EPA) with identifying

national ambient air quality standards to protect public health and welfare. Standards have been
set for seven pollutants: ozone (Og), carbon monoxide (CO), nitrogen dioxide (NO,), sulfur
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dioxide (SO,), particulate matter less than 10 microns (PMyg), very fine particulate matter less
than 2.5 microns in diameter (PM;s), and lead (Pb). Section 176 of the Act requires federal
actions to conform to state implementation plans for achieving and maintaining the air quality
standards. Federal actions cannot cause or contribute to new violations, increase the frequency
or severity of any existing violation, interfere with timely attainment or maintenance of a
standard, delay emission reduction milestones, or contradict the State Implementation Plan. The

conformity rule applies to federal non-attainment areas, such as the Bay Area Air Basin.

If a

standard is exceeded more than three times in three years in an air basin it is considered a non-
attainment area and is then be subject to more stringent planning and pollution control
requirements. Table 37 presents the current federal and California ambient air quality standards.

Table 37. Ambient Air Quality Standards & Bay Area Attainment Status

Pollutant

Ozone (0%

Carbon Monoxide
(CO)

Nitrogen Dioxide
(NOy)

Sulfur Dioxide (SO,)

Particulate Matter
(PMy)

Particulate Matter -
Fine (PM25)

Sulfates
Lead (Pb)

Hydrogen Sulfide

Vinyl Chloride
(chloroethene)

Averaging Time
8 Hour
1 Hour

8 Hour

1 Hour

Annual
Average

1 Hour

Annual
Average

24 Hour

1 Hour

Annual Arithmetic
Mean

24 Hour

Annual Arithmetic
Mean

24 Hour

24 Hour
Calendar Quarter
30 Day Average

1 Hour

24 Hour

California Standards®

Concentration

0.09 ppm (180 pg/m?)
9.0 ppm (10 mg/m?)

20 ppm (23 mg/m®)

0.25 ppm (470 pg/m®)

0.04 ppm (105 pg/m?)
0.25 ppm (655 pg/m®)

20 pg/m®
50 pg/m®
12 pg/m®

25 pg/m®

1.5 pg/m®
0.03 ppm (42 pg/m?)

National Standards®

AtaInment | oo ntration?
Status
0.08 ppm
N 0.12 ppm
(235ug/m°)
9 ppm
A (10 mg/m®)
35 ppm
A (40 mg/m®)
0.053 ppm
(100 pg/m?)
A
80 pg/m’
(0.03 ppm)
A 365 pg/m®
(0.14 ppm)
A
N® 50 pg/m?
N 150 pg/m?
N® 15 pug/m?
65 pg/m®
A
1.5 pg/m’
A
U
No

0.010 ppm (26 pg/m?) | information
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Visibility Reducing |8 Hour (1000 to 1800

particles PST) (See note 7) A
A=Attainment N=Nonattainment U=Unclassified
ppm=parts per million mg/m3=milligrams per cubic meter ~ pg/m3=micrograms per cubic meter

! California standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1-hour and 24-hour), nitrogen dioxide,
suspended particulate matter - PM,q, and visibility reducing particles are values that are not to be exceeded. The standards for
sulfates, Lake Tahoe carbon monoxide, lead, hydrogen sulfide, and vinyl chloride are not to be equaled or exceeded. If the
standard is for a 1-hour, 8-hour or 24-hour average (i.e., all standards except for lead and the PM,, annual standard), then some
measurements may be excluded. In particular, measurements are excluded that ARB determines would occur less than once per
year on the average. The Lake Tahoe CO standard is 6.0 ppm, a level one-half the national standard and two-thirds the state
standard.

2 National standards other than for ozone, particulates and those based on annual averages are not to be exceeded more than once
a year. The 1-hour ozone standard is attained if, during the most recent three-year period, the average number of days per year
with maximum hourly concentrations above the standard is equal to or less than one. The 8-hour ozone standard is attained when
the 3-year average of the 4th highest daily concentrations is 0.08 ppm or less. The 24-hour PMy, standard is attained when the 3-
year average of the 99th percentile of monitored concentrations is less than 150 pg/m3. The 24-hour PM, 5 standard is attained
when the 3-year average of 98th percentiles is less than 65 pg/m°.

Except for the national particulate standards, annual standards are met if the annual average falls below the standard at every site.
The national annual particulate standard for PM,g is met if the 3-year average falls below the standard at every site. The annual
PM, s standard is met if the 3-year average of annual averages spatially-averaged across officially designed clusters of sites falls
below the standard.

% National air quality standards are set at levels determined to be protective of public health with an adequate margin of safety.
Each state must attain these standards no later than three years after that state's implementation plan is approved by the
Environmental Protection Agency.

% In August 1998, the Bay Area was redesignated to nonattainment-unclassified for the national 1-hour ozone standard.
5 In April 1998, the Bay Area was redesignated to attainment for the national 8-hour carbon monoxide standard.
& In June 2002, CARB established new annual standards for PM, 5 and PM.

” Statewide VRP Standard (except Lake Tahoe Air Basin): Particles in sufficient amount to produce an extinction coefficient of
0.23 per kilometer when the relative humidity is less than 70 percent. This standard is intended to limit the frequency and severity
of visibility impairment due to regional haze and is equivalent to a 10-mile nominal visual range.

Source: http://www.baagmd.gov/pln/ambientairquality.asp. Updated January 2003.

The EPA has developed regional haze regulations to improve visibility or visual air quality in
national parks and wilderness areas across the country (EPA, 1999). In developing these rules,
the EPA recognized that both prescribed and wildland fires contribute to regional haze; that there
is a complex relationship between what is considered a natural source of fire versus a human-
caused source of fire. In many instances, the purpose of prescribed fires is to restore the natural
fire regime to forest ecosystems to prevent future catastrophic fires that can detrimentally affect
air basin air quality. The EPA works to support state and federal land managers in the
development of enhanced smoke management plans to minimize the effects of fire emissions
from prescribed fires on pubic health and welfare.

California Ambient Air Quality Standards. The Federal Government has ceded responsibility and
authority to establish air quality standards and regulations to the States. Therefore all NPS areas
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are required to comply with state laws on these matters regardless of the type of legal jurisdiction
that applies to other activities within the NPS unit.

To protect public health and welfare, the California Air Resources Board (CARB) has set stricter
ambient air quality standards than national standards. Under the 1988 California Clean Air Act,
air basins were designated as attainment, non-attainment, or unclassified for the state standards.

State implementation plans identify measures designed to bring non-attainment areas into
attainment. Basic components of state implementation plans include legal authority, an
emissions inventory, an air quality monitoring network, control strategy demonstration
modeling, emission limiting regulations, new source review provisions, enforcement and
surveillance strategies, and other programs necessary to attain standards.

The CARB is responsible for disseminating regulations about air quality, including state ambient
air quality standards and area designations, emissions from motor vehicles, fuels and consumer
products, and airborne toxic control measures. Title 17 of the California Code of Regulations,
titled Smoke Management Guidelines for Agricultural and Prescribed Burning, provides
direction to air pollution control and air quality management districts for the regulation and
control of agricultural burning, which includes prescribed burning. The guidelines are intended
to allow the use of prescribed burning as a management tool, while minimizing smoke impacts
on the public.

San Francisco Bay Area Air Quality Management District (BAAQMD). BAAQMD is the air
quality management district for the project area and has primary responsibility for control of air
pollution from prescribed burning. BAAQMD has procedures that must be followed prior to
implementation of a prescribed burn plan. For all prescribed fires, BAAQMD requires
submission of the individual burn plan at least one month prior to the proposed burn. BAAQMD
then issues a forecast 72-hours prior to the proposed date and gives a final commitment to permit
the burn on the day of the burn itself, though forecasts with increasing confidence can be
obtained at 96-hours, 72-hours, 48-hours, and 24-hours prior to the burn day to support moving
forward on all the logistical planning needed to conduct a prescribed burn.

National Park Service Guidance and Policies. NPS Management Policies direct superintendents
to comply with all federal, state, and local air quality regulations and permitting requirements
when conducting prescribed burns (NPS, 2000, 84.7.1.). In addition to the requirements of the
CAA, specific guidance has been developed by the EPA to address prescribed burning. These
are supplemented by guidance and policies such as the Federal Wildland Fire Management
Policy and the EPA’s Interim Air Quality Policy on Wildland and Prescribed Fires. These
policies direct federal agencies to consider ambient air quality below the national ambient air
quality standards for PM,s and PMyg as the principal indicator of adverse impacts to public
health. Poor visibility is used as the principal indicator of adverse impact to public welfare. The
Natural Events Policy addresses public health impacts from wildland fires.

An objective of CARB and NPS directives is to minimize smoke impacts on people and on
sensitive receptors in and near national parks. Sensitive receptors can include towns, villages,
hospitals, schools, nursing homes, campgrounds, trails, scenic vistas, and Class | areas such as
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PRNS. Selection of sensitive receptors is based on guidance from the California Code of
Regulations Title 17, Smoke Management Guidelines for Agricultural and Prescribed Burning,
and through consideration of the local setting including demographics, wind patterns, and local
climatic conditions.

NPS-77 (Natural Resource Management Guidelines) states: “The National Park Service will seek
to perpetuate the best possible air quality in parks because of its critical importance to visitor
enjoyment, human health, scenic vistas, and the preservation of natural systems and cultural
resources. The Park Service will assume an aggressive role in promoting and pursuing measures
to safeguard [air quality related values] from the adverse impacts of air pollution. In cases of
doubt as to the impacts of existing or potential air pollution on park resources, the Park Service
will err on the side of protecting air quality and related values for future generations.”

Assessment Methodology

Fire management actions could affect air quality in the project area through smoke emissions
from wildland and prescribed fires, and from exhaust generated by machinery used in site
preparation for prescribed burns, mechanical fuel reduction projects and suppression activities.

Method of Estimating Smoke Emission. The First Order Fire Effects Model 5.0 (FOFEM) was
used to generate emission factors for PMy,, PM,s, volatile organic compounds (VOC), CO
(carbon monoxide), and CO, (carbon dioxide) for the maximum allowable fire management
actions under each alternative. FOFEM is a computer-based model that provides quantitative
predictions for planning prescribed fires, conducting impact assessments, and for long-range
planning and policy development. FOFEM is the standard modeling program used to
demonstrate conformity with applicable environmental impact rules and regulations. The model
also provides fire effects information on potential tree mortality, fuel consumption, mineral soil
exposure, and smoke generation (Reinhardt, 1997). The smoke module of FOFEM does not
predict smoke dispersion or model the impairment of local visibility.

The FOFEM smoke module requires a number of inputs related to burn characteristics such as
fuel category, cover type, fuel loading, moisture content, and percent of crown burn. For this
assessment, PRNS fire management staff described representative burn parameters for each burn
unit. The area of each cover type in a given prescribed burn unit was determined based on the
expertise of the fire management staff draft and vegetation mapping of the project area. The
burn unit cover types were then correlated with the Society for American Foresters
(SAF)/Society for Range Management (SRM) vegetation types for use in the FOFEM model.
Where a direct correlation between cover types was not possible, a surrogate SAF/SRM cover
type was selected. Table 38 provides a cross-reference for cover types.
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Table 38. Vegetation Cover Types Used in Air Quality Emissions Analysis

FM Vegetation Class SAFYSRM? Type
Valley grassland, Annual grassland SRM 208
Ceanothus, mixed chaparral SRM 215
Pacific Douglas-fir SAF 229
ISociety for American Foresters (SAF) %Society for Range Management (SRM)

The results of the FOFEM model were used to develop average emission factors (per acre) that
are used to quantify the amount of pollutants generated by the maximum prescription burning
allowed for each alternative. For a given prescribed burn unit and pollutant, the emissions were
quantified by the following equation:
n
E =2 EFc*Ac, where
c=1

E = emissions in tons/year
Efc = emission factor for coverage c in tons/acre
Ac = area of coverage in acres

Separate FOFEM runs were used to develop emission factors for wildland fires, since these
typically burn under drier conditions and consume more fuel, particularly crown and branch
fuels, and produce higher emissions. PRNS staff provided burn parameters based on recent
wildland fires to model these emissions.

Both the prescribed and wildland fire emission factors predicted by FOFEM are higher than
similar emission factors in the EPA’s Compilation of Air Pollution Emission Factors (AP-42) for
the same region. However, the AP-42 derived emission factors are generalized for large regions
and “can vary by as much as 50 percent with fuel and fire conditions” (EPA, 1996). Since fuel
loading in many areas of PRNS may be heavier than normal due to decades of fire suppression,
the emission factors used here can be considered better represent PRNS conditions.

FOFEM does not provide emission factors for nitrogen oxide (NOx). According to EPA AP-42,
the emission factors for NOx from wildland and prescribed fires are approximately 35 times less
than those for CO emissions. Therefore, the CO emission factors produced by the FOFEM
model were scaled down proportionately to estimate NOx emission factors. Table 39 provides
the emission factors used for each fire type.
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Table 39. Smoke Emission Factors by Fire Type

[EMISSION FACTOR (LBS/ACRE)]|

Fire type Ecosystem PMy, PM, 5 VOC (CHy) CO NOXx
Prescribed Fire grass’ 11 9 3 23 1
brush® 190 161 49 404 12
Understory Fire forest* 5,046 4,276 2,595 56,899 1,626
Low Intensity grass’ 11 9 3 23 1
Wildfire brush® 190 161 49 404 12
forest’ 3,430 2,907 1,760 38,524 1,101
High Intensity grass’ 11 9 3 23 1
Wildfire brush® 190 161 49 404 12
forest’ 5,108 4,329 2,622 57,419 1,641
Notes
1. PMy, = Suspended Particulate Matter, PM, s = Fine Particulate Matter, CH, = Methane , CO = Carbon Monoxide, NOx
= Nitrogen Oxides
2. Grass = SRM 208 vegetation areas
3. Brush = SRM 215 vegetation areas
4. Forest = SAF 229 vegetation areas

Annual inputs for wildland fire is based on 30 acres burned per year during 3 to 5 fire starts, a
conservative estimate of wildland fire in the PRNS according to the PORE Fire Management
Officer (pers. comm. Roger Wong, 7/29/03). The wildfire acreage is split up as 20 acres of
grassland, 8 acres of shrubland, and 2 forested acres. The low incidence and limited acreage of
wildland fire annually in the study area is due primarily to a very low incidence of deliberate fire
starts on the part of the public and the wetter than usual summertime conditions of western
Marin. The 30-acres of wildfire is consistent throughout the alternatives. Therefore, the
difference in estimated annual emissions in the three alternatives is based on the maximum
allowable prescribed fire under each.

Emissions Modeling for Each Alternative. The results of the FOFEM representative burn
analyses were interpreted to estimate the annual air pollutant emissions for each alternative, and
also to estimate the emissions for the cumulative impact scenario under each alternative. To
provide comparisons of the emissions under each alternative, the FOFEM model simulations was
used to estimate the annual average emissions, and cumulative impact emissions from a
conceivable catastrophic fire on the order of the 1995 Vision Fire.

Conditions in the study area are such that the potential exists for the recurrence of a large, quick
burning fire such as the Mt. Vision Fire of October 1995. Research into fire history in the park
finds an absence of fire in lake sediments representing the last century. The fire interval in the
Douglas-fir forests before suppression may have been every 7 to 15 years. As the potential
exists in the project area for the reoccurrence of a large-scale wildfire, the acreage and burn
regime of the 1995 Vision Fire (12,354 acres) is used as the basis from which to judge
cumulative effects. The cumulative scenario for air quality impacts consists of annual project
impacts plus the emissions generated by other reasonably foreseeable projects or events, such as
a catastrophic fire, and the continuation of WUI projects in the communities adjacent to the
project area.
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If an increased level of prescribed burning and mechanical treatment is implemented, as
considered under each of the action alternatives, there would be a transition period while the new
fuel reduction program is being implemented, during which the annual emissions would increase
due to increased prescribed burning. As more and more fuels are treated, the potential for a
catastrophic fire with associated significant emissions gradually decreases as the risk declines
with more and more pro-active vegetation treatment each year. That transition period would
eventually lead to the desired long-term regime, where annual emissions would remain near the
current long-term average, but the chance for large wildfires would be significantly diminished.
The more acreage is treated annually, the faster the desired long-term stability regime is reached.

To more accurately portray cumulative effects over the life of FMP implementation, the modeled
scenario for each alternative compares average emissions generated during the transition period
and emissions generated when a more natural fire regime is re-established and a more stable fire
ecology is achieved. During transition, the aggregate of acreage treated results in a probable
decrease in the median size of a potential wildfire. For the 1000-acre alternative (Alternative B),
the cumulative effect during the transition period is based on the mid-way point of the transition
—year 12 — that assumes a 5000-acre wildfire instead of a wildfire of the scale of the Vision Fire.
The transition period for Alternative C, with the 2000 acres of prescribed burning, a 3500-acre
wildfire is the basis of the assessment.

Emissions from Mechanical Treatments

Air pollutants would be generated during the larger fuel reduction projects and during thinning
prior to understory burns and site preparation for prescribed burns. Motorized equipment used in
thinning and site preparation activities could include chainsaws, mowers, skidders, and haul
trucks. These types of equipment are a representative sample of the types of equipment used in
PRNS. Emissions associated with the use of motorized equipment were estimated for each
alternative. Table 40 shows the AP-42 factors used to calculate emissions for the alternatives.

Table 40. Emission Factors for Equipment Use in Fire Management Activities

Operating Parameters Emission Factor (Ibs/hour)1
Machine Fuel Type Average HP CoO PM NOXx VOC
Type
Chainsaw Gasoline 6 3.4 0.05 0.01 1.1
Mower Gasoline 50 30.6 0.26 0.26 0.39
Skidder Diesel 200 44 0.57 3.0 0.95
Haul truck Diesel 200 44 0.57 3.0 0.95

Average HP = Average horsepower, CO = Carbon Monoxide, PM = particulate matter, NOx = Nitrogen Oxides, VOC = Volatile
Organic Compounds (total hydrocarbons) such as methane (CHy,).

An assessment of the emissions from all mechanical treatment activities was prepared for each
alternative. Mechanical emissions were calculated on a per acre basis based upon estimates from
fire program managers on activity levels for each type of equipment under each fire scenario and
ecosystem. Those emissions were generally a small contribution to ambient smoke emissions
being modeled at the site.
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Air Quality Descriptors

Type of Effect.

Beneficial:  Improves or maintains air quality while lowering the potential for significant
short-term pollutant release events

Adverse: Degrades current air quality.

Duration of Effect and Cumulative Impacts. The behavior of a smoke plume from a fire,
including the direction and elevation that the smoke plume moves, and resulting concentrations
at ground level, is highly dependent on elevation and dynamic meteorological conditions at the
time. Under prescription conditions, air quality emissions generated by prescribed burning or
other fire management actions would disperse within a time frame roughly the same as the
duration of the fire management action. An exception to this would be if smoke from a wildfire
became trapped at low altitudes in an inversion layer that can occur in the fall or winter.

The emissions contributed annually by all actions under each alternative represent new, long-
term contributions to regional haze. To achieve the goals of the PRNS FMP, the potential for a
large-scale fire should be reduced or the scale of the potential fire should be reduced. The
emissions contributed by the potential large-scale catastrophic fire represent the cumulative air
quality scenario for the FMP assessment. The fire management plan should reduce the level of
hazard of a catastrophic fire over the course of implementation of the plan. Eventually, the level
of hazard would revert to a more natural fire return interval. During this period of progressively
reducing cumulative effect, project implementation effects remain stable as the same amount of
acreage is treated each year.

Short-term  Effects on air quality last less than 3 days beyond the duration of the fire
management action.

Long-term  Effects on air quality persist beyond the duration of the fire management actions
contributing additional pollutants to the air basin