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Cover, starting at upper left and moving clockwise: weather monitor (DEQ, 2004); example wind rose
using during supplemental modeling; plume of smoke from an agricultural burn rises over the Rathdrum
Prairie, August 17, 2004 (DEQ, 2004); modeling domains superimposed on map of Idaho.
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Glossary
AH acres harvested
AME Absolute Mean Error
AQI Air Quality Index
BART Best available retro-fit technology

BlueSky/RAINS

Web-Based Information System to Help Manage Prescribed Burning,
Wildland Fires, and Agricultural Burning (http://www.blueskyrains.org/)

CAA Clean Air Act

CALMET Meteorological Preprocessor for CALPUFF

CALPOST Post-processor for CALPUFF

CALPUFF A non-steady-state meteorological and air quality modeling system
developed by the Atmospheric Studies Group (ASG) of TRC
Companies, Inc. (http://www.src.com/calpuff/calpuffl.htm)

CDA Coeur d'Alene region

CFR Code of Federal Regulations

ClearSky A dispersion forecasting system for management of crop residue
burning smoke in the Inland Northwest (http://clearsky.wsu.edu/)

Cco Carbon Monoxide

CRB crop residue burning

CRP Conservation Reserve Program

DEM Digital Elevation Model

DEQ Department of Environmental Quality

EF Emission factor

El Emissions Inventory

EPA Environmental Protection Agency

EPHA Environmental Protection and Health Act (Idaho)

FARR Federal Air Rules for Reservations

FB Fraction of harvested acres burned

FEM Federal Equivalence Method

FETS Fire Emissions Tracking System

FIP Federal Implementation Plan

FR Federal Register

FRM Federal Reference Method

GIS Geographic Information Systems

hr hour

ID Idaho
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IDAPA Idaho Administrative Procedures Act

ISDA Idaho State Department of Agriculture

ISDL Idaho State Department of Lands

K Kelvin

km Kilometer

Ib/hr pound per hour

Ib/ton pound per ton

LCC Lambert Conformal Conic

LEW Lewiston region

LULC Land Use and Land Cover

m meters

m/s meters/second

MD modeling domain

MM5 Mesoscale Model

MOU Memorandum of Understanding

MSA Metropolitan Statistical Area

NA Not applicable

NAA Nonattainment Area

NAAQS National Ambient Air Quality Standards
NCAR National Center for Atmospheric Research
NESHAPS National Emission Standards for Hazardous Air Pollutants
NLCD National Land Cover Database

NO Oxides of Nitrogen

NOAA National Oceanographic and Atmospheric Administration
O3 Ozone

PBR Permit by Rule

PDC Poor Dispersion Conditions

PMso Particulate Matter under 10 microns in size
PM, 5 Particulate Matter under 2.5 microns in size
ppm parts per million

PRTMET CALMET post-processor

PSD Prevention of Significant Deterioration

PST Pacific standard time

Q Emission rate of pollutant

QAP Quality Assurance Plan

QAPP Quality Assurance Project Plan

Q-Q plot Quantile-Quantile plot of wind speed, temperature
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RL Residue load

RPG Reasonable Progress Goal

SAFE Safe Air for Everyone (SAFE)

SIP State Implementation Plan
SLAMS State and Local Monitoring Sites
SMP Smoke management program
SPM Special Purpose Monitor

SRTM Shuttle Radar Topography Mission
TAP Technical Analysis Protocol

TBD To be determined

TPY Tons per Year

TSP Total Suspended Particulate
UCAR University Corporation for Atmospheric Research
URP Uniform Rate of Progress

USEPA See EPA

USGS U.S. Geological Survey

uTC Coordinated universal time

UTM Universal Transverse Mercator
uw University of Washington

VOCs Volatile organic compounds

WA Washington

wd Wind direction

WRAP Western Regional Air Partnership
WRF Weather Research and Forecast Model
ws wind speed

WSU Washington State University
WRCC Western Regional Climate Center
ug/m?® Micrograms per cubic meter

pm micrometer
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Executive Summary

The open burning of crop residue (crop residue burning) is a historic agricultural practice in Idaho, as it is
in many areas of the country. Burning of this type is considered an important tool for farmers, but burning
of crop residue also produces significant emissions and, if not managed properly, can lead to significant
smoke impacts and the endangerment of public health. Consequently, the use of burning by farmers and
the resultant potential for smoke impacts on the public’s health have been a contentious and heavily
litigated issue in Idaho for a number of years.

This revision to Idaho’s State Implementation Plan (SIP) is based upon an updated and improved open
burning of crop residue (crop residue burning) Smoke Management Plan (SMP) that resulted from a
landmark agreement between burners and those advocating enhanced protection of public health. This SIP
revision will allow for the return of crop residue burning in Idaho by implementing a rigorous smoke
management program focused on the protection of public health. This SIP revision does not apply to crop
residue burning on the Indian Reservations in Idaho.

This revision to Idaho’s SIP, which is submitted to the U. S. Environmental Protection Agency (USEPA)
to satisfy requirements under Section 110(1) of the Clean Air Act, serves many purposes, and has two
main goals:

e To address the deficiencies in Idaho’s SIP, as outlined in the January 2007 Ninth Circuit Court of
Appeals decision in Safe Air for Everyone (SAFE) v USEPA in a manner that restores crop residue
burning as a tool for Idaho farmers while ensuring the practice is protective of public health and the
environment.

o To document key aspects of the negotiated agreement reached by stakeholders. The stakeholders were
agriculture representatives and those advocating for the protection of public health and the
environment.

Crop residue burning was halted in January 2007, as a result of the Ninth Circuit Court of Appeals
decision that Idaho’s existing rules were illegal because there was not an adequate demonstration that the
rules governing crop residue burning were compliant with the federal Clean Air Act (CAA).

In 1970, Idaho’s Air Quality Rules allowed for the burning of crop residue. A series of events, including a
1986 statute prohibiting the Idaho Department of Environmental Quality (DEQ) from regulating crop
residue burning, set the stage for SAFE’s lawsuit and the Court’s decision. The 1993 EPA-approved
Idaho SIP no longer included crop residue burning as an allowable form of open burning. In 1999, the
Idaho Legislature gave the Idaho State Department of Agriculture authority to regulate crop residue
burning. DEQ then modified its rules to recognize the open burning of crop residue. DEQ’s rule was
submitted to EPA as a SIP clarification of a long standing existing state rule, and EPA approved it as
such.

SAFE sued EPA, arguing that Idaho’s SIP did not clarify existing rules but changed them. The Ninth
Circuit Court of Appeals agreed, vacating EPA’s approval. The decision resulted in the prohibition of
open burning of crop residue in Idaho. This decision applied only to crop residue burning and did not
affect other forms of open burning allowed under Idaho’s rules or any burning on Indian Reservations in
Idaho.

To restore crop residue burning in Idaho, it was determined that DEQ must revise its SIP to include a
detailed air quality analysis, showing that its smoke management program for crop residue burning is
compliant with the Clean Air Act. Although a SIP revision could be completed by DEQ to restore burning
upon approval by EPA, without involving air quality activists and growers in the process, uncertainty in
the program due to future litigation was likely. To avoid this potential for future litigation of crop residue
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burning and to reduce the uncertainty for growers, regulators, and the public, Governor Otter called for
growers and activists to join with state regulators to negotiate a solution to this on-going problem. Both
sides agreed to sit down at the table, and an expert negotiator was retained to facilitate the process.

The negotiation process began in earnest in July 2007, and a number of meetings were held to identify the
issues and attempt to find common ground, if any. The goal of these meetings, if common ground could
be found, was to design a program that addressed the concerns of all parties. The specific question to be
answered was: could a program be designed that was protective of public health, totally transparent to the
public, and that also restored the use of fire as a tool for agricultural community?

To help the negotiation team understand the underlying issues, informational meetings were set up to
educate the group on pertinent issues. Experts were brought in to share information on the health effects
of smoke, successful smoke management programs, air quality modeling, and air monitoring techniques.
On December 19, 2007, agreement was reached. Both SAFE and grower representatives agreed, in
principal, to a list of program objectives that would incorporate elements from the successful programs of
the State of Washington, the Coeur d’Alene Tribe, and the Nez Perce Tribe.

The December agreement points to develop Idaho’s new Crop Residue Burning Program included the
following:

e Transfer program authority from the Idaho State Department of Agriculture (ISDA) to DEQ
e Operate the program consistently state-wide

e Model the program after the Nez Perce Tribe Program

o Design a totally transparent program modeled after the State of Washington Program

e Ensure adequacy of the air quality monitoring

e Build in cooperation with other regional smoke managers

e Establish an annual and on-going review process

e Require a revised air quality analysis if bluegrass burning exceeds 20,000 acres statewide

To implement the agreement, legislation was required. The negotiation team worked together to craft
language for the Idaho State Legislature. House Bill 557 passed both the House and Senate and was
signed into law by Governor Otter on March 7, 2008. The statute returned the authority to regulate crop
residue burning to DEQ), providing better air quality protection by not approving burns if ambient air
quality levels are exceeding or are expected to exceed 75% of any National Ambient Air Quality Standard
(NAAQS) or have reached, or are forecasted to reach and persist at, eighty percent (80%) of the one-hour
action criteria for particulate matter pursuant to Section 556 of IDAPA 58.01.01, Rules for the Control of
Air Pollution in Idaho, and it establishes a fee for farmers on a per-acre-burned basis.

To implement House Bill 557, DEQ began a negotiated rulemaking process in early February 2008. This
process was open to the public and included representatives from the negotiation team. An agreement on
a temporary rule was reached. The temporary rule was approved on March 12, 2008, by the Idaho
Department of Environmental Quality Board and became effective April 2, 2008.

Before open burning of crop residue can resume, this SIP revision must be approved by EPA.

Generally, this document provides an analysis of air quality monitoring data showing that air quality
standards have not been violated in past when crop residue burning occurred. As a supplemental analysis,
the report then examines meteorological conditions, crop residue burning emission inventories, modeling,
and new program requirements. This supplemental analysis builds a “weight of evidence” demonstration
affirming that the program will not only continue to be fully compliant with Clean Air Act requirements,
as in the past, but will provide improvements to further the protection of air quality in Idaho. (Much of the
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supplemental analysis focuses on 2005 as the base year; this year was chosen because of the large number
of acres burned and the availability of quality meteorological and emission inventory data.)

The specifics of the SIP document follow:

The SIP outlines administrative requirements and documents that these requirements have been met.

Meteorological conditions are evaluated on a statewide, airshed, and micro-scale basis to determine
their influence on burn calls. Idaho's complex terrain, climate, and meteorological variability greatly
affect the transport and dispersion of smoke. Careful considerations of these parameters are the
cornerstone to any successful smoke management program.

An emission inventory provides an accounting of burn acres for the 2005 base year with future
emissions predicted. Emission estimates are best for those areas in Idaho north of the Salmon River,
where the acres burned are well documented. Emission estimates for Southern Idaho are based upon
the number of acres of croplands and assumptions about the percent of those fields burned. The new
program will provide an accurate and thorough tracking on acres statewide in the future.

Historical monitoring data is summarized, clearly showing that past crop residue burns have not
caused or contributed to violations of national ambient air quality standards. Data was examined to
show the additional days that will be restricted from burning under the new program to ensure air
quality protection at 75% of the NAAQS.

Supplemental analyses in the report support the demonstrations made in the SIP. These analyses are
non-regulatory modeling analyses and other technical analyses that serve to a) add to the “weight of
evidence” that crop residue burning is not violating or significantly contributing to a violation of the
NAAQS, b) estimate the level of haze impacts in Class | wilderness areas and national parks in the
region, and c) estimate the spatial distribution of crop residue burning air quality impacts, which
indicates areas that should be considered for additional monitoring resources. Because limited
characterization with non-FRM monitoring data indicate that it is not uncommon to exceed 80 percent
of the 1-hour trigger level defined in Section 556 of the rule, great care must be required when any
burns are conducted near areas of sensitive receptor populations.

Finally, a complete program description and a summary of Air Quality Protection strategies are
provided. This includes conditions for a burn approval, the burn permitting process, general
provisions of the program, discussion of the transparency of the program, online-tools to be made
available, the role of the Operating Guide, training, and the annual review process.

In conclusion, this document provides a rigorous look at Idaho’s crop residue burning program, a program
that was conceived through an open negotiation process. The program, to be operated by DEQ and
modeled after the Nez Perce Tribe Program, focuses on the protection of air quality while providing
burning as a tool for agriculture. The document also shows that past smoke management practices did not
contribute to NAAQS violations and that the new program will provide greater health protection through
a more rigorous and open smoke management program.
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Section 1. Introduction

This revision to Idaho’s State Implementation Plan (SIP) is submitted pursuant to Section 110(l) of the
Clean Air Act (CAA) 42 USC §7410(l). The State of Idaho prepared this submittal as a result of the Ninth
Circuit Court of Appeals decision in Safe Air for Everyone v USEPA 475 f.3d 1096, amended 488 f.3d
1088 (9th Cir 2007) and the subsequent efforts of stakeholders who negotiated an agreement that ensures
protection of the public health and the environment and that allows farmers to burn crop residue when
certain conditions are met. The following provides the history and applicable law regarding crop residue
burning, a brief description of the court decision, the stakeholder agreement points, the resulting statute
and administrative rules, data, administrative requirements, and an overview of the technical analysis.
This SIP revision does not apply to crop residue burning on the Indian Reservations in Idaho.

1.1 Background
The history of crop residue burning in Idaho includes the following milestones:

e [n 1970, Section 2, 3(H) of the state of Idaho’s Air Quality Rules stated, “The open burning of plant
life grown on the premises in the course of any agricultural, forestry or land clearing operation may
be permitted when it can be shown that such burning is necessary and that no fire or traffic hazard
will occur. Convenience of disposal is not of itself a valid necessity for burning.” This rule was
approved by the US Environmental Protection Agency (EPA) and included in Idaho’s SIP on May 31,
1972. 37 Federal Register 10842, 10861.

e 1In 1982, the Air Quality Rules were amended to prohibit open burning unless it fell within a listed
category. Agricultural burning was a listed category.

e |n 1985, the Idaho legislature enacted the Smoke Management Act, which provided for the open
burning of crop residue (House Bill 246, 41st Legislature, 1985). The Air Quality Rules were then
amended to provide for more specific regulation of crop residue burning. Before these specific rules
were submitted to EPA for SIP approval, in 1986, the Idaho Legislature (1) amended the Smoke
Management Act to prohibit the Idaho Department of Health and Welfare, Division of Environmental
Quality (currently the Department of Environmental Quality [DEQ]) from promulgating rules
regarding the open burning of crop residue and (2) repealed the existing Air Quality Rules addressing
the open burning of crop residue (House Bill 659, 42nd Legislature, 1986). Numerous changes to the
Air Quality Rules were subsequently submitted to EPA for SIP approval.

e 1In 1993, EPA approved as a SIP revision the changes to the Air Quality Rules, including the repeal of
the rules regarding the open burning of crop residue, which then left the rules silent on crop residue
burning.

e In 1999, the Idaho Legislature repealed the Smoke Management Act and in its place enacted the
Smoke Management and Crop Residue Disposal Act (House Bill 342, 55th Legislature, 1999). This
Act authorized the Idaho State Department of Agriculture (ISDA) to promulgate rules regarding crop
residue disposal and removed the prohibition against DEQ from doing so. DEQ subsequently
amended the Air Quality Rules to recognize the open burning of crop residue. This Air Quality Rule,
IDAPA 58.01.01.617, was submitted to EPA as a SIP clarification of long standing existing state law.
EPA approved it into the SIP as such. Safe Air for Everyone (“SAFE”) sued, arguing that the
approval did not clarify the SIP but changed it, asserting that the SIP previously prohibited crop
residue burning and now allowed it. The Ninth Circuit Court of Appeals agreed, vacating EPA’s
approval and remanding it back to EPA to consider the amendment a change to the preexisting SIP
rather than a clarification. The decision resulted in the prohibition of open burning of crop residue on
state lands in Idaho.
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1.2 Negotiation and Agreement

Subsequent to the Ninth Circuit Court of Appeals decision, the parties to the lawsuit, and other key
stakeholders, began discussions regarding the existing open burning of crop residue (crop residue
burning) program and the SIP revision submittal components required to satisfy the CAA. Central parties
to these discussions included representatives from SAFE, DEQ, ISDA, EPA, Coeur d’Alene Tribe,
Kootenai Tribe, Nez Perce Tribe, and numerous farm organizations and farmers who burn crop residue.
After several months of discussion, an independent mediator was hired to assist in the negotiation of an
agreement amongst the stakeholders.

In December of 2007, agreement points were reached (Appendix A, page 63). The parties agreed (1) that
DEQ would administer the crop residue burning program, (2) to model the program after the Nez Perce
Tribe Program, specifically to protect air quality to 75% of the National Ambient Air Quality standards
(NAAQS), (3) to incorporate the transparency aspects of the Washington State Department of Ecology
program, (4) to examine the adequacy of the existing monitoring network, (5) to build in cooperation with
other smoke management regulators, (6) to conduct monitoring and exposure studies if grant money is
available, and (7) to conduct an air quality analysis prior to authorizing the annual open burning of
20,000 acres or more of bluegrass.

1.3 Legislation

House Bill 557 (Appendix B, page 69) was subsequently drafted, passed by the Idaho Legislature, and
signed by Governor Otter, effective upon signing, on March 7, 2008. House Bill 557 adds a new section,
section 38-114, to the Environmental Protection and Health Act. This bill provides the authorization of
the open burning of crop residue so long as the open burning is conducted in accordance with the new
statute and the rules promulgated pursuant thereto. It also amends Idaho’s Public Records Act to allow for
the disclosure of information regarding property locations of fields to be burned, persons responsible for
the burn, and acreage and crop type of crop residue to be burned.

Of central importance to this SIP revision is the legal requirement that a farmer must obtain prior
approval from DEQ to burn, and, further, DEQ is prohibited from approving a burn if it determines that
ambient air quality levels: “[a]re exceeding, or are projected to exceed, seventy-five percent (75%) of the
level of any national ambient air quality standard [NAAQS] on any day, and these levels are projected to
continue or recur over at least the next twenty-four (24) hours” or “have reached, or are forecasted to
reach and persist at, eighty percent (80%) of the one-hour action criteria for particulate matter pursuant to
Section 556 of IDAPA 58.01.01, Rules for the Control of Air Pollution in Idaho.” Idaho Code Section 39-
114(3)(a) and (b).

1.4 Air Quality Rules

Five days after passage of House Bill 557, the Idaho Board of Environmental Quality approved rule
docket number 58-0101-0801 (Appendix C, page 79), effective April 2, 2008. This rule docket contains
rules that provide for the open burning of crop residue through a Permit by Rule program. The farmer
must register thirty days in advance of the date of the proposed burn, pay a fee seven days prior to the
burn, contact DEQ for initial approval 12 hours prior to the burn, obtain final approval from DEQ the
morning of the burn, and submit a post-burn report to DEQ.

1.5 Program Summary

This SIP revision provides for the implementation of a new program that ensures protection of public
health and the environment and that allows the open burning of crop residue. The program is patterned
after the Nez Perce Tribe Reservation Burn Permit Program, which is part of the Federal Implementation
Plan (FIP) under the CAA for Indian Reservations in Idaho, Oregon, and Washington. 40 CFR 49 10406
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et seq. Any person desiring to burn crop residue within the state must receive prior approval from DEQ.
The most recent program required approval in the ten northern counties of Idaho only.

1.6 Administrative Requirements

The following subsections provide a brief overview of the various CAA administrative requirements,
pertaining to the crop residue burning SIP revision as well as the applicable Idaho Code.

1.6.1 Public Comment, Hearing, and Authority

Section 110(1) of the CAA requires the state to provide reasonable notice and a public hearing on each
SIP revision submitted to EPA. 42 USC 7410; see also 40 CFR. 51.102. The State of Idaho has provided
the public with reasonable notice and a public hearing: the Idaho Administrative Bulletin published on
April 2, 2008 (Appendix D, page 103) provided notice announcing a public comment period on the SIP
Revision through May 2, 2008, with a public hearing on May 2, 2008. Notice of the public comment
period and hearing was posted in the major newspapers throughout the state. DEQ also notified those
members of the public who have subscribed to the DEQ list server of the public comment period and
hearing; the list server is an automated e-mail delivery system that provides notification when the DEQ
Web site has been updated.

The SIP revision was made available at DEQ’s state office in Boise and at all regional offices across the
state (Coeur d’Alene, Idaho Falls, Lewiston, Pocatello, Twin Falls, and Boise). In addition, a copy was
made available for review on DEQ’s Web site:

http://www.deqg.idaho.gov/air/prog_issues/burning/agricultural.cfm

Comments were accepted in a variety of forms: electronic mail, postal mail, and verbal testimony from
the public hearing. Complete documentation of comments and public hearing testimony, including DEQ
responses is contained in Appendix E (page 101).

Additionally, it should be noted that representatives from DEQ, ISDA, SAFE, and grower organizations
testified before the Idaho legislature in support of House Bill 557, which includes the statutory changes to
Idaho Code included in the SIP revision. The same representatives participated in negotiated rulemaking
meetings on February 12, 15, and 21, 2008 and thereafter testified at the March 12, 2008 meeting of the
Board of Environmental Quality in support of Rule Docket 58-0101-0801, which contains the Permit by
Rule provision included in the SIP revision.

The Board of Environmental Quality adopted the temporary rule on March 12, 2008, with an effective
date of April 2, 2008. Pursuant to the Idaho Administrative Procedures Act, the Rule Docket was
published in the Administrative Bulletin as a temporary and proposed rule. Idaho Code § 67-5221 and 67-
5226. The Rule Docket will be presented to the Board of Environmental Quality for adoption as a pending
rule at the October 2008 board meeting and approved as a final rule by the Idaho Legislature in 2009.
Although a temporary rule, it is effective now.

1.6.2 Assurance of Adequate Funding, Personnel, and Authority

Section 110(a)(2)(E) of the CAA requires that the state have adequate funding and staff to carry out the
provisions of its SIP. The State of Idaho has adequate funding and personnel to carry out the procedures
identified in this SIP revision. The fiscal note to House Bill 557 (Appendix B) noted that the enactment of
the legislation would have one-time initial expenses of $186,700 as well as on-going annual costs of
$419,700. The legislature appropriated these funds when they approved the statute change. Future receipts
remitted to the state for crop residue burning shall be transferred to the General Fund to help defray
ongoing program costs.
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To accomplish all of the tasks associated with this SIP revision, DEQ will increase staff to ensure
compliance statewide. A technical lead will be tasked with the development and implementation of open
burning under the crop residue burning program. In addition, there will be a north Idaho coordinator, who
will be the field expert for the implementation of the program. Finally, DEQ will hire and train seasonal
burn coordinators, whose primary focus will be to provide burn season service to local communities,
ensure air quality is protected, and ensure that crop residue burning is executed in accordance with state
rules.

1.6.3 Data Access

The computing system and administrative procedures used for data access relative to this SIP revision
analysis are described in this section.

This SIP revision document and all related documents and references are archived at the State Office of
the Idaho Department of Environmental Quality. All data files used in the Supplemental Analysis are
stored on DEQ’s enterprise data storage system, which is fully backed up.

This SIP revision document and related documents are posted on the Idaho DEQ web page. All data
inputs used in the development of this SIP revision, including input files, and raw output files,
intermediate calculations, and monitoring data and related technical analyses are available upon request to
Idaho Department of Environmental Quality, 1410 North Hilton, Boise, Idaho.

1.6.4 Applicable Idaho Administrative Code

The Rules for the Control of Air Pollution in Idaho, promulgated pursuant to the EPHA, are in the Idaho
administrative code IDAPA 58.01.01.

The Crop Residue Rule IDAPA 58.01.01.617 defines the open burning of crop residue on fields where the
crops were grown as an allowable form of open burning if conducted in accordance with Section 39-114,
Idaho Code, and Sections 618 through 623. The air quality permit program in Idaho requires a
demonstration that the source at issue will not cause or significantly contribute to a violation of NAAQS.
IDAPA 58.01.01.203.02 and 401.03.b. IDAPA 58.01.01.618 describes the Permit by Rule requirements
for crop residue burning. All persons shall be deemed to have a permit by rule if they comply with all the
provisions of Sections 618 through 623.

In addition to the aforementioned authorities, the State has the authority to implement controls in response
to air pollution forecasts, alerts, warnings, and emergency episodes. IDAPA 58.01.01.550 through 562.

1.7 Overview of Technical Analysis

The data and technical analyses presented in the following sections of this report will demonstrate, using
data from an extensive monitoring network, statewide emission inventories, and supplementary, non-
regulatory modeling analyses, that a) the crop residue burning activity in the State of Idaho is not causing
nor significantly contributing to a violation of the NAAQS; b) Idaho’s new Smoke Management Program
(SMP), fashioned after the successful Nez Perce Tribe program, is expected to be adequately protective of
air quality.

More specifically, the data and technical analyses in this document show the following:

e Section 2, Air Quality characterizes ambient air quality conditions throughout the state, with
particular attention paid to areas of greatest crop residue burning activity, and describes an enhanced
monitoring program being planned in these areas to better assess such impacts.

e Section 3, Meteorology describes meteorological conditions and smoke dispersion climatology
throughout the state, with particular attention paid to areas of greatest crop residue burning activity.
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e Section 4, Emissions Inventory presents the estimated base year emissions for crop residue burning
activity statewide, including estimates of projected crop residue burning emissions for future years.
As part of the emissions inventory analysis, it is demonstrated that the greatest crop residue burning
emissions occur in the northern lIdaho region (those counties north of the Salmon River) with
significant, but somewhat smaller magnitude, crop residue burning in the southeast region of the state
(counties of Bingham, Power and Cassia etc.) Based on these emission estimates, the fact that
dispersion climatology and burning conditions are less favorable in the northern region than in the
southeast and southwest areas of the state, and the incompleteness of the crop residue burning
database in other parts of the state, this statewide SIP revision assumes that if the NAAQS are not
violated in the north, then they are not likely to be violated in other areas of the state, so detailed
supplemental analysis for other areas is not necessary.

e Section 5, Supplemental Analysis summarizes additional scrutiny to support the demonstrations
made in the previous sections. This section summarizes a non-regulatory modeling analysis and other
technical analyses that serve to a) add to the “weight of evidence” that crop residue burning is not
violating or significantly contributing to a violation of the NAAQS, b) explore the potential to
contribute to haze impacts at Class | wilderness areas and national parks in the region, and ¢) estimate
the spatial distribution of crop residue burning air quality impacts, which indicates areas that should
be considered for additional monitoring resources. (Actual placement of monitors and operation of
the SMP via the Operating Guide is a dynamic process to be reviewed and updated annually.)

It should be emphasized here that non-regulatory modeling is used for supplementary, weight-of-evidence
analysis for two primary reasons:

o NAAQS compliance is established based on monitoring data, so these supplemental analyses do not
constitute a modeled attainment demonstration requiring an EPA guideline model; and

e There are currently no atmospheric models fully validated and approved by EPA as a “guideline
model” for simulating pollutants released from a burning field.

Nevertheless, DEQ believes that the best tool available for modeling smoke impacts is the CALPUFF
model. CALPUFF uses refined meteorology and source configurations as executed by the Washington
State University ClearSky smoke forecasting tool and a similar tool, called BlueSky/RAINS, which is
used by the U.S. Forest Service to forecast wildfire plume impacts and trajectories. Both have undergone
some evaluation, and burn managers and others have understood their limitations and relied on them for
several years. Thus, Idaho believes there is sufficient non-regulatory use of the CALPUFF model for fire
sources to suggest that these supplementary analyses will add value to the technical analyses, even though
the CALPUFF model used for this type of source does not have full EPA approval, and its use in this
application should not be considered by EPA, nor others, as an “attainment demonstration” nor as any
other regulatory application beyond the limited objectives outlined in Section 5.

e Section 6, Program Description and Air Quality Protection Strategies provides the conditions and
requirements for burn permitting, the transparency of the program, online tools, Operating Guide
elements, training requirements, and annual evaluation requirements. This section also addresses
compliance with the NAAQS, interstate transport, and regional haze CAA programs.

e Appendices A through I provide additional, detailed information supporting several sections of the
SIP revision.
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Section 2.  Air Quality

As will be demonstrated in this section, this SIP revision to allow crop residue burning will not cause or
significantly contribute to a violation of any ambient air quality standard. Table 1 presents the national
ambient air quality standards for all criteria pollutants being evaluated in this SIP revision. This section
describes DEQ’s monitoring network, presents the historical air quality data, and applies the new crop
residue burning rules to the historic air quality data.

Table 1. National Ambient Air Quality Standards

Primary Standards Secondary Standards
Pollutant Level Averaging Time Level Averaging Time
Carbon 9 ppm 8-hour® None
Monoxide (10 mg/m3)
35 ppm 1-hour®
(40 mg/m?)
Lead 1.5 pg/m?® Quarterly Average Same as Primary
Nitrogen 0.053 ppm Annual Same as Primary
Dioxide (100 pg/m3) (Arithmetic Mean)
Particulate 150 pg/m? 24-hour® Same as Primary
Matter (PMo)
Particulate 15.0 pg/m?® Annual® Same as Primary
Matter (PM; s) (Arithmetic Mean)
35 pg/m? 24-hour® Same as Primary
Ozone 0.075 ppm (2008 8-hour® Same as Primary
std)
0.08 ppm (1997 |8-hour® Same as Primary
std)
Sulfur 0.03 ppm Annual 0.5 ppm 3-hour®
Dioxide (Arithmetic Mean) (1300 pg/m®)
0.14 ppm 24-hour®
1. Not to be exceeded more than once per year.
2. Not to be exceeded more than once per year on average over 3 years.
3. To attain this standard, the 3-year average of the weighted annual mean PM, 5
concentrations from single or multiple community-oriented monitors must not exceed
15.0 ug/ma3.
4. To attain this standard, the 3-year average of the 98th percentile of 24-hour
concentrations at each population-oriented monitor within an area must not exceed 35
pg/m3 (effective December 17, 2006).
5. To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour
average ozone concentrations measured at each monitor within an area over each year
must not exceed 0.075 ppm. (effective May 27, 2008)
6. (@) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-

hour average ozone concentrations measured at each monitor within an area over each
year must not exceed 0.08 ppm. (b) The 1997 standard—and the implementation rules
for that standard—will remain in place for implementation purposes as EPA undertakes
rulemaking to address the transition from the 1997 ozone standard to the 2008 ozone
standard.
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2.1 Monitoring Network

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

The Idaho monitoring network is a composite of meteorological and pollutant-specific monitoring
equipment. DEQ currently operates a total of 38 monitors statewide year-round, primarily in areas of high
population where the potential for human exposure is greatest. In accordance with 40CFR58 Appendix E,
the DEQ monitoring network assesses the average population exposure to criteria pollutants using
neighborhood to urban scale monitor locations. These monitors are not intended to measure maximum
plume concentration from a single emissions source. However, over time the monitors will capture
centerline concentrations of some plumes due to the variability of wind direction. These instances are
identified as peaks in the monitoring data that are above the normal background for the area. Appendix |
analyzes monitoring data for the 2005 burn season for peak concentration that were greater than the
normal background concentration for the area.

Particulate matter is currently the most commonly measured criteria pollutant of concern in Idaho because
particulate sources are widespread throughout the state. Common sources include windblown dust, re-
entrained road dust, smoke (residential, crop residue burning, and forest fires), industrial emissions, and
motor vehicle emissions. DEQ operates 23 PM, s (particulate matter with an aerodynamic diameter less
than or equal to 2.5 micrometers) monitoring sites year-round. PM,s TEOMs (tapered element oscillating
microbalance) and nephelometers support DEQ’s air quality forecasting and smoke management
programs, while the 24-hour integrated filter samplers on FRMs (Federal Reference Method) provide
NAAQS compliance data. DEQ currently operates three continuous PM2.5 monitors in seasonally North
Idaho specifically for smoke management purposes.

Even though the PM2.5 continuous monitors can not be used to determine compliance with the NAAQS,
DEQ will use these monitors during the burn decision process. The continuous monitors provide real-
time data that will ensure DEQ staff makes burn decisions that are in accordance with IDAPA
58.01.01.621.01.

Carbon monoxide (CO) was a pollutant of concern in the Boise area during the 1980s. The Boise area
(Northern Ada County) is currently designated as a CO maintenance area. No violations of the 1 or 8-hour
CO NAAQS have occurred since 1991.

DEQ has monitored for sulfur dioxide (SO,) and/or nitrogen dioxide (NO,) in Boise, Pocatello, Moyie
Springs, Mountain Home, and Soda Springs. In the past 10 years of targeted monitoring, DEQ has not
measured significant concentrations of these pollutants. DEQ initiated NO, monitoring near Coeur
d’Alene on January 1, 2005 to characterize emissions in the area.

Ozone (O3) has been monitored in the Treasure Valley since 2002, and in Coeur d’Alene beginning in
2005. Ozone has become a pollutant of concern since many summertime days are classified as moderate
for ozone on the Air Quality Index (AQI). DEQ monitors ozone from May through September, as this is
the period of concern for high O3 levels in Idaho.

Appendix F includes tables that list the currently operating monitors for each of the criteria pollutants.
These tables include the monitor site name, county, AIRS ID, Lat/Lon location, sample frequency,
monitoring objective, monitor type (PM,s), and monitor designation for all monitors.

Figure 1 shows Idaho’s Air Monitoring Network as it currently is operated.
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Figure 1. DEQ air monitoring network. Burn season nephelometer for CRB management at Rathdrum, Athol, and
Hope are not shown.
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2.2 Historical Air Quality Data

Tables showing monitoring data for all criteria pollutant FRM or Federal Equivalent Method (FEM)
monitors operating in Idaho in 2004, 2005, and 2006 are included in Appendix F. This section
summarizes the data in the appendix.

PMjio

DEQ staff examined particulate matter with an aerodynamic diameter less than or equal to 10
micrometers (PMy,) FRM data from 2004, 2005, and 2006 and found no violations of the PMyq 24-hour
standard of 150 pg/m®. The highest values were typically found in the winter months although in 2006
values ranging from 43 to 56 pg/m®were measured in both Boise and Pocatello during the summer
months.

Cco

No violations of either the 1-hour standard of 35 parts per million (ppm) or the 8-hour standard of 9 ppm
for CO during the years 2004, 2005, and 2006 were found. The highest 1-hour value during the time
frame examined was 6.8 ppm on December 8, 2004 in Nampa and the highest 8-hour value was 3.4 ppm
on December 14, 2004.

Ozone

An examination of the ozone FRM data from 2004, 2005, and 2006, found no violations of the ozone 8-
hour standard of 0.08 ppm. (To attain this standard, the 3-year average of the fourth-highest daily
maximum 8-hour average ozone concentrations measured at each monitor within an area over each year
must not exceed 0.08 ppm.) The highest values were typically found in the hottest summer months of July
and August. While there were measured values higher than 0.08 ppm in 2005 and 2006, there were no
violations of the standard because not all of the conditions for determining a violation were met.

SO,

A review of the SO, FRM data from 2004, 2005, and 2006 showed no violations of either the annual
standard of 0.03 ppm, the 24-hour standard of 0.14 ppm, nor the 3-hour, 0.5 ppm secondary standard.

NO,

A review of the NO, FRM data from 2004, 2005, and 2006 showed no violations of the annual standard
of 0.053 ppm.

PM:s

DEQ staff examined PM, s FRM data from 2004, 2005, and 2006 and found only 1 area, Pinehurst,
violating the PM; 5 24-hour standard of 35 ug/m3, there were no areas in violation of the annual standard
of 15 pg/m°. In order to attain the annual standard, the 3-year average of the weighted annual mean PM,
concentrations from single or multiple community-oriented monitors must not exceed 15.0 pg/m3. To
attain the 24-hour standard, the 3-year average of the 98th percentile of 24-hour concentrations at each
population-oriented monitor within an area must not exceed 35 pg/m3 (effective December 17, 2006).

The highest 24-hour values were typically found in the winter months. However, there are a number of
relatively high 24-hour values measured in September and October at various locations across the State.

In December of 2007, the state of Idaho submitted recommendations for area designations for the 2006
PM,s NAAQS. In that document, DEQ recommended the airsheds of Pinehurst and the Idaho portion of
the Cache Valley be designated at nonattainment. DEQ also recommended the airsheds of Benewah
County, Treasure Valley, and Pocatello be designated as attainment while the remaining counties be
designated as unclassifiable.

10
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During the designation process, DEQ evaluated Pinehurst and Cache Valley using nine-factor analysis for
non-attainment area designation. Emission Sources was one of the factors included. Both areas are

characterized as having elevated PM, 5 concentrations during wintertime air stagnation events. Residential
wood heating, vehicles, open burning, and slash burning were determined to be the main emission sources

for the Pinehurst airshed, while residential wood heating, vehicles, and agriculture (feedlot and dairy
ammonia) are the main sources for the Idaho portion of the Cache Valley.

The available monitoring data meeting the requirements of 40 CFR 58 that was used for these area
designation recommendations are presented in Table 2 and Table 3.

Table 2. 24-hour PM,5 Design Values®

PM_s 24-hour 98" 3-Year Average of 98"

City County MSA® Percentile Percentiles®

2004 2005 2006 2004 — 2006
Pocatello Bannock Pocatello 325 29.8 20.6 28
St. Maries Benewah N/A 24.8 34.3 32.9 31
Boise Ada Boise City — Nampa 35.5 26.4 28.5 30
Nampa Canyon Boise City — Nampa 43.8 36.3 22.4 34
Pinehurst Shoshone N/A 35.7 45.7 335 38

a. 24-hour PM s design value is the 3-year average of the 98th percentile for each year.

b. MSA — metropolitan statistical area.

c. Avalue of 36 or greater indicates a violation, and is indicated in bold face.

Table 3. Annual PM,s Design Values?®

Weighted Annual 3-Year Average of
City County MSAP® Arithmetic Mean Annual Means®
2004 2005 2006 2004 — 2006
Pocatello Bannock Pocatello 8.69 8.18 6.36 7.7
St. Maries Benewah N/A 9.30 9.51 9.69 9.5
Boise Ada Boise City — Nampa 8.98 8.59 7.99 8.5
Nampa Canyon Boise City — Nampa 9.10 9.22 7.61 8.6
Pinehurst Shoshone N/A 12.04 12.71 11.52 12.1

a. Annual PM2;s design value is the 3-year average of the annual means.

b. MSA — metropolitan statistical area

c. Avalue of 15.1 or greater indicates a violation.

Table 4 presents the design value for ozone using the 2005 — 2007 data. Both areas listed are in

compliance with the 1997 8-hour rolling average ozone standard. However, as indicated in Table 1, EPA
recently lowered the 8-hour ozone standard from 0.08 ppm to 0.075 ppm, effective May 28, 2008. Based
on this new standard, the Treasure Valley (Boise City — Nampa, ldaho MSA) is at risk of violating the 8-
hour ozone standard.

Table 4. Ozone design values?®

Annual Fourth-Highest Three-Year Ave. of

City County MSA® 8-hour Ozone (ppm) the Fourth-Highest®
2005 | 2006 2007 (ppm)
Boise Ada Boise City — Nampa Idaho 0.075 | 0.082 | 0.078 0.078°
Coeur d'Alene | Kootenai | Coeur d'Alene — Kootenai Cnty | 0.066 | 0.068 | 0.067 0.067

11
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a. Oz design values are the annual fourth-highest 8-hour maximum value averaged over a three-year period.
b. MSA — metropolitan statistical area.

c. Avalue of 0.076 or greater indicates a violation. As the O3 standard has recently been changed, no
violation has occurred yet because different data years than those listed above will be used for violation
determination and designation of nonattainment status.

2.3 Conceptual description: air quality characterization

Sections 2.1 and 2.2 discuss DEQ’s current monitoring network and the 2004 — 2006 FRM or FEM
monitoring data for all criteria pollutants. The historical data presented in this section and Appendix F
demonstrate that, with the exceptions listed below, smoke impacts from crop residue burning have not
caused or contributed to a violation of any ambient air quality standards throughout the state. The areas
listed below require more detailed analysis of the historical monitoring data to demonstrate that smoke
impacts from crop residue burning will not cause or significantly contribute to a violation of any ambient
air quality standard.

Very few areas in Idaho have been, currently are, or are a proposed nonattainment designation.
e Treasure Valley — maintenance for CO and PMy,

e Pocatello — maintenance for PMy,

e Sandpoint — nonattainment for PMyg

e Pinehurst — nonattainment for PMyo, proposed nonattainment for PM, 5

e Cache Valley — proposed nonattainment for PM; 5

In addition to these, the Treasure Valley is currently at risk of violating the 2008 O standard that
becomes effective May 27, 2008. Ozone is also considered a pollutant of concern in the Coeur d’Alene
area.

In order to fully characterize the air quality and make a determination of NAAQS compliance, the
historical data must be evaluated to determine whether or not crop residue burning has impacted the
monitors, and if so, how much. Fortunately, it is a fairly easy process to isolate crop residue burning
smoke impacts from background levels and from the contributions from all other sources. A crop residue
burn season typically lasts from July through mid-November. Crop residue burns typically are only 30 -
90 minutes in duration and result in a brief and sharp “peak,” increasing PM, 5 levels for only an hour or
two. Section 5.1 of this document analyzes the historical continuous PM; s monitoring data for crop
residue burning smoke impacts.

2.3.1 Current PMjp nonattainment and maintenance areas

Historical information for the nonattainment and maintenance areas must be more closely analyzed to
ensure smoke impacts from crop residue burning will not interfere with the maintenance of the PMy,
standard or cause or contribute to a violation of the standard. All the PM;o maintenance areas and
nonattainment areas had historical air quality problems that were mainly wintertime. The data included in
Appendix F demonstrate that the highest PMyq concentrations in these areas tend to occur in the winter
months, January — March. Boise and Pocatello tend to have some high values in the mid to late summer
months, June — September, which correspond to times when windblown dust increases due to high winds.

2.3.2 Current CO maintenance area

Similar to the PMy, maintenance areas, CO must be evaluated to ensure smoke impacts from crop residue
burning will not interfere with the maintenance of the CO standard. An extrapolation of maximum

12
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measure near-field impacts in Section 5.3 demonstrates that the CO NAAQS is not threatened. The main
emission source of CO in the Treasure Valley is vehicles. The maximum (6.1 ppm compared to the 35.5
ppm 1-hour standard) CO concentrations tend to occur in the late fall to winter. Carbon monoxide
emissions from vehicles have been greatly reduced since the nonattainment designation. With these
emission reductions from vehicles, DEQ has successfully solved the CO air quality problem.

2.3.3 Proposed PM;s nonattainment areas

A recommendation for nonattainment designation for the 2006 PM, s NAAQS was recently submitted to
EPA for both Pinehurst and the Idaho portion of the Cache Valley. During the development of the
designations, DEQ evaluated the air quality monitoring data for the area and the emission sources
possibly impacting the area. DEQ determined that both areas had elevated PM, s concentrations mainly in
the wintertime. Data presented in Appendix F support this determination.

2.3.4 Ozone areas of concern

With the lowering of the 8-hour ozone standard from 0.08 ppm to 0.075 ppm, the Treasure Valley is at
risk of violating the new 2008 O standard. Even though the Coeur d’Alene area monitors generally
measure lower concentrations, ozone is still considered a pollutant of concern for that area. Table 4
presents the design values for the 8-hour ozone standard. The data included in Appendix F demonstrate
that ozone is a concern in these areas during the months of July and August when the temperatures are
highest.

2.4 NAAQS Compliance

The information presented in Sections 2.1 through 2.3 and Appendix F demonstrates that smoke impacts
from crop residue burning will not cause or significantly contribute to a violation of any ambient air
quality standard in any area within Idaho.

In addition to the information presented in this section, a supplemental analysis of apparent crop residue
burning plume impact contributions at all northern Idaho DEQ TEOMSs and nephelometers during the
2005 burn season is presented in Section 5 (Supplemental Analyses). The crop residue burning
contribution estimates in Section 5, based on non-FRM continuous monitors represent a “weight of
evidence” analysis to support the attainment demonstration in the next section. When combined with data
provided by the Tribes, the continuous monitoring data also allowed DEQ to evaluate the performance of
non-regulatory modeling used for additional supplementary analyses summarized in Section 5 and
described in more detail in Appendix H.

2.5 Applying crop residue burning rules to historical data

One of the main components of the new crop residue burning statute and rule designed to protect human
health and the environment is the requirement that DEQ may not approve a burn if either of the following
applies:

e Ambient air quality levels are exceeding or expected to exceed 75% of the level of any NAAQS on
any day, and these levels are projected to continue or recur over at least the next 24 hours

e Ambient air quality levels have reached, or are forecasted to reach and persist at, 80% of the 1-hour
action criteria for particulate matter (64 pg/m°®) pursuant to section 556 of IDAPA 58.01.01 (Idaho
Code, Section 39-114(3) and IDAPA 58.01.01.621).

One way to evaluate this requirement is to apply the new criterion to the historical FRM monitoring data.
Because PM, s and Os are the 2 primary pollutants of concern, DEQ focused this evaluation on those 2
pollutants.

13
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It is emphasized that EPA has recently changed the standards for both PM, s and ozone (see Table 1). The
24-hour PM, 5 standard was reduced from 65 pg/m3 to 35 ug/ms, effective December 17, 2006. The 8-
hour ozone standard was lowered from 0.08 ppm to 0.075 ppm, effective May 27, 2008. In order to apply
the new crop residue burning rules to the historical data, these new standards are applied to all historical
data, regardless of whether or not the standard was in effect or not. This section is intended only to
evaluate how the new crop residue burning rules would be applied to monitoring data, not compare
monitoring data to the NAAQS to determine compliance.

2.5.1 PMg,;s - Filter Based Sampling

Table 5 evaluates PM,s FRM data from 5 northern counties where the majority of the crop residue
burning has historically taken place. This table lists the number of days for each calendar year when the
24-hour monitored value was equal to or exceeded the “75% of the NAAQS” criterion. Under the new
crop residue burning rules, these days would constitute a “no-burn day.” Where an "NA" is recorded,
there was no FRM run at that site during those years. The zeroes mean no days were sampled where 75
percent of the 35 pug/m* NAAQS was reached.

14
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Table 5. Applying the "75% of the NAAQS" criterion to historical PM,s FRM data

PM, s FRM Data

Number of Days per Year >75% of the 2006 PM, s NAAQS (26 pg/m3)

Site
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
St Maries (Benewah
County) NA | NA | NA | NA | NA 4 2 6 2 3
Sandpoint (Bonner
County) 1 4 4 2 1 1 0 NA | NA | NA
Coeur d'Alene
(Kootenai County) NA 2 9 2 3 0 NA | NA | NA | NA
Lewiston (Nez Perce
County) NA 2 2 2 2 0 0 NA | NA | NA
Pinehurst (Shoshone
County) NA 1 4 6 17 12 11 16 7 11
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Table 6 though Table 9 evaluate the available data for the ozone seasons (May 1 — September 30) of 2004
— 2007, respectively. Similar to the PM,s FRM data tables, these tables show the number of days per
month and total days per ozone season the maximum eight-hour rolling average was equal to or greater

Ozone (O3)

than the “75% of the NAAQS?” criterion.

Table 6. Applying the "75% of the NAAQS" criterion to the 2004 ozone FRM data

2004 Ozone Season

Number of Days per Month >75% of the NAAQS

(Boise)

(0.056 ppm)
Total
Site Days
April | May | June | July Aug Sept | Oct | >75% of
the
NAAQS
Whitney
Elementary School 12 8 20 18 15 0 73

Table 7. Applying the "75% of the NAAQS" criterion to the 2005 ozone FRM data

2005 Ozone Season

Number of Days per Month >75% of the 2008

NAAQS (0.056 ppm)

. Total
Site Days
May | June | July | Aug | Sept | >75% of
the
NAAQS
Whitney Elementary
School (Boise) ! ! 13 2 44
Lancaster (Coeur d'Alene) 1 0 10 0 16
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Table 8. Applying the "75% of the NAAQS" criterion to the 2006 ozone FRM data

2006 Ozone Season

Number of Days per Month >75% of the 2008
NAAQS (0.056 ppm)

} Total
Site Days
May | June | July | Aug | Sept | >75% of
the
NAAQS
Whitney Elementary
School (Boise) 17 18 18 24 10 87
Lancaster (Coeur d'Alene) 6 3 3 13 4 29

Table 9. Applying the "75% of the NAAQS" criterion to the 2007 ozone FRM data

2007 Ozone Season

Number of Days per Month >75% of the NAAQS

(0.056 ppm)
Site Total Days
May | June | July | Aug | Sept >7t5I:/; gl
NAAQS
Whitney Elem_entary School 15 13 o5 4 5 65
(Boise)
Lancaster (Coeur d'Alene) 6 3 6 6 2 23

2.5.2 Future Monitoring

DEQ will deploy at least additional seven monitors to support the management goals of this program.
DEQ is evaluating certain types of monitors for the continuous measurement of PM, s for applicability.
Monitors must be portable, collect data in real-time, and be equipped with telecommunications devices so
data can be available in near real-time on DEQ’s Web site.

These types of monitors will be special purpose monitors (SPMs). That is, they will not be FRM or FEM,
so data collected by these monitors will not be used to determine compliance with any NAAQS.
However, the monitors must be able reliably predict PM, s relative to FRM concentrations and therefore
DEQ will operate one sampler at the Pinehurst site, collocated with a FRM monitor and perform
statistical analysis of data comparability. Correction factors will be developed to make the real-time data
“FRM-like.”

DEQ will operate these monitors in accordance with the provisions detailed in Standard Operating
Procedures contained in its Quality Assurance Project Plan for Ambient Air Monitoring or QAPP.
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Monitors will be located in areas determined to have a high level of “smoke plume frequency,” higher
degrees of population exposure based on a combination of population density and smoke plume
frequency, sensitive populations, and complaint volume. At this time the proposed new monitoring sites
include the following areas: Payette/Weiser, Rupert, Rexburg, Potlatch, Harpster, Cottonwood, and
Caribou County.

Real-time information provided by the monitors will be integral to burn-call decision-making, protection
of institutions with sensitive populations and real-time evaluation of smoke impacts. The continuous
monitors provide real-time data that will ensure DEQ staff makes burn decisions that are in accordance
with IDAPA 58.01.01.621.01. Ongoing Monitoring to Ensure Success

DEQ will continue to monitor PM, s by FRM at its current locations across the state for NAAQS
compliance evaluation. Although data from the continuous non-FRM/FEM monitors cannot be used for
NAAQS evaluations, the data from these monitors can be evaluated for trends in ambient air quality, and
DEQ will evaluate this data for the potential need for FRM monitor deployment.

18



Open Burning of Crop Residue State Implementation Plan (SIP) Revision

Section 3. Meteorology

Meteorology plays a crucial role in the crop residue burning SIP revision, including statewide trends and
airshed specific meteorology, both of which will be used to make decisions about crop residue burning.

3.1 State

Idaho lies entirely west of the Continental Divide, with elevations in the northern part of the state that are,
on average, lower than in the larger central and southern portions of the state, where numerous mountain
ranges form barriers to the free flow of air (WRCC, 2008). In the north, the main barrier to the flow of air
is the rugged chain of Bitterroot Mountains, which form much of the boundary between Idaho and
Montana. Although located some 300 miles from the Pacific Ocean, Idaho is influenced by maritime air
borne eastward on the prevailing westerly winds (WRCC, 2008).

The pattern of average annual temperatures for the state indicates the effect of both latitude and altitude
(WRCC, 2008). The highest annual averages are found in the lower elevations of the Clearwater and
Little Salmon River Basins, and in the stretch of the Snake River Valley from the vicinity of Bliss
downstream to Lewiston, including the open valleys of the Boise, Payette, and Weiser rivers.

The average precipitation map for Idaho is as complex, due to the greater moisture supply in the west
winds that pass over the northern part of the state and the greater frequency of cyclonic activity in the
north (WRCC, 2008). Average valley precipitation in the north is considerably greater than in southern
sections.

3.2 Airshed

Because of its complex physiography, Idaho can be divided into several airsheds for air quality study,
with each airshed having unique weather patterns. Because critical information needed to fully evaluate
air quality impacts of open burning of crop residue in southern ldaho does not exist, DEQ compared
meteorological conditions of the north against those of the south. As shown in Table 11 and Table 12,
mixing height and mean wind speed in the burning season is higher in southern Idaho, making overall
ventilation conditions better. Consequently, if burning levels in southern Idaho are similar to or less than
those in northern Idaho, then the impact in the south would be lower. DEQ does not have robust
information on crop burning for southern Idaho, but the following evaluation for the meteorological
conditions therein demonstrate why northern Idaho airsheds should be the primary focus of the analysis
performed for this SIP.

Table 10. Mean mixing height (4 month, from July to October) in north and south

Idaho. Data (1984 to 1991) from National Weather Services, Boise (ID) airport and
Spokane (WA) airport.

Mean Mixing height from July 1 to October
31(m)

Boise Spokane

2168 1968
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Table 11. Mean wind speeds (July 15 to October 15, 2005) at selected stations in north and south Idaho.

Mean wind speed (m/s) during July 15 to Oct 15,
2005.

South Idaho North Idaho®
Station Ws (m/s) Station Ws(m/s)
Twin Falls® 4.8 Moscow 2.2
Parma’ 3.2 Grangeville 2.4
Nampa® 3.2 Sandpoint 1.5
Grandview" 3.8 Rathdrum 3.2
Picabo® 3.3
Rexburg" 4.4
Rupert’ 6.1
Pocatello® 4.2
ldaho Falls® 3.9

1.  Stations of The Pacific Northwest Cooperative Agricultural Weather Network
2. Stations of National Weather Services
3. Idaho DEQ’s network.

Although the stations listed in the table cover large areas and reflect the general ventilation conditions in
north and south Idaho, DEQ cannot exclude the possibility that some individual airshed(s) in the south
might have less favorable conditions for burning.

3.3 Conditions for Burn

Meteorological conditions should be considered to optimize plume rise, smoke dispersion, and fire and
fuel characteristics. Knowledge of meteorological conditions is also important to determine if the area
where burning is proposed might be impacted by other smoke sources, such as wild fires or crop residue
burning in neighboring states. The preferred meteorological conditions are designed to ensure good plume
rise; good transport and dispersion to move the smoke quickly out of the area but not to produce the
curling effect that would bring the smoke back to the ground; proper wind direction to avoid impacting
sensitive targets; and better fire control with less smoke production during burning.

To meet these requirements, the parameters of Table 12 will have to be evaluated before decisions are
made. No one parameter can be the sole basis from which to make a burn decision; all of these factors
must be considered. The detailed criteria are not given here but will be described in the operational guide.

Table 12. Burn decision parameters.

Parameter Value

Ventilation index Good to excellent ventilation

Cloud cover “Mostly sunny” to “partly sunny”

Surface wind speed Moderate. 3 to 8 mph is optimum

Surface wind direction To avoid institutions with sensitive populations

Transport wind speed Good wind speed but not too high (>10m/s)

Transport wind direction To avoid institutions with sensitive populations

Mixing height High

Relative humidity Low, but need to consider fire control. Both the forecasted data and
knowledge about the conditions before the burning (e.g. was it raining
in previous day?) are needed.
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Section 4. Crop Residue Burning Emissions
Inventory

Development of the crop residue burning emissions inventory (EI) began with estimating emissions from
the base year, 2005. Emissions for future years were then projected on the basis of expected trends in crop
residue burning. Because of the limitations in the various data sources for the 2005 inventory, on-
Reservation acreages were not extracted from the totals; estimated emissions for the off-Reservation areas
this SIP applies to are therefore less than the totals shown in this section.

4.1 Base Year Emission Inventory

The year 2005 was selected as the base year for the emission inventory because it had the most acres
burned in the last three years and the most complete burn database. Earlier years had less complete data,
and 2006 had fewer acres burned. It is important to note that the burn database is only considered
complete in northern Idaho (those areas north of the Salmon River). Compliance with registration
requirements in southern ldaho has been improving, but data for the base year is inadequate to provide
actual acres burned across the entire state. The new crop residue burning program will ensure Idaho is
building and tracking higher quality databases. Due to the quality of Idaho’s air quality monitoring data
(Section 2), the lack of emissions data does not adversely impact the ability to adequately demonstrate
that crop residue burning does not cause or contribute to violations of the NAAQS.

Where actual data did not exist, DEQ used alternative methods to estimate emissions.

4.1.1 Approach

The emission inventory provides information on the spatial distribution of emissions, the source of the
emissions, and the amount of pollutants released as a function of time. The crop residue disposal SIP
revision applies outside of Indian Reservations and only to open burning of crop residue on fields where
the crops were grown and to Conservation Reserve Program (CRP) lands. Other forms of burning
allowable under Idaho law (weed control fires, prescribed burning, orchard fires, etc) were not included in
this inventory because the control measures of the crop residue disposal smoke management program do
not apply to them.

The general equation used to estimate emissions from the open burning of crop residue is:

Q (tons/year) = EF (Ib/ton) * RL (ton/acre) * AH * FB
2000 Ib/ton

Where: Q is the emission rate of a pollutant in tons per year.

EF is the pollutant emission factor in pounds per ton of residue.

RL is the residue load of the field in tons per acre.

AH is the acres harvested.

FB is the fraction of harvested acres that are burned.
To complete the inventory, DEQ determined which crops were burned at significant rates and then
determined the most appropriate value for each of the four variables in the equation. This process was

repeated for PM, 5, CO, NO,, VOCs, and SOy. The details of that process and the resulting calculations
are included in Appendix G, page 315.
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4.1.2 Discussion

There were varying degrees of uncertainty involved in selecting the value for each variable used to
calculate the estimated emissions. Examples of uncertainty include the lack of specific data for certain
crops, the lack of specific data for crop residue burning rates in southern Idaho, and variable climatic
conditions across the state. For example, moisture greatly affects emissions of certain pollutants. Higher
moisture in the crop residue can greatly increase the emissions of CO and, to a lesser extent, the emissions
of PM,s. Therefore, factors for the purposes of this emissions inventory were selected to have the widest
possible applicability and to conservatively estimate emissions. (Which means to be most protective of air
quality.)

Emission factors for wheat and turf grasses used in the supplemental modeling analysis differ from those
in this emission inventory section. The emission factors and buoyant line and area source configurations
used in the model were chosen to be consistent with those used in the ClearSky model (developed by
Washington State University for crop residue burning). This model is used frequently by burn managers
in the northwest in their decision-making process. As shown in Table 13, these factors differ from those
selected in the emission inventory process documented in Appendix G, page 315.

Table 13. Emission factors for turf grasses and cereal grains.

Turf grasses Cereal Grain
Emission Residue Emission Residue
Factor Load Factor Load
(PM25) (PM25)
ClearSky
66* Ib/ton 2.8** ton/acre 7.2+ Ib/ton 2.8++ ton/acre
Emission Inventory 30 Ib/ton 4.0 ton/acre | 5.7 Ib/ton (low) | 2.9 ton/acre (low)
9.1 Ib/ton (high) 4.9 ton/acre
(high)
* This factor is for irrigated fields in Rathdrum, Idaho (one of 3 study locations) where some of the residue
was baled and removed prior to burning (Quantifying Post-Harvest Emissions from Bluegrass Seed
Production Field Burning, W.J. Johnson, C.T. Golob, March 2004).
** This factor is an average of the preliminary data for residue load on all fields (all locations). (Quantifying
Post-Harvest Emissions from Bluegrass Seed Production Field Burning, W.J. Johnson, C.T. Golob, March
2004).
+ This f)actor is for Fall, head fire burns (3 of 26 burns). (Final Report: Cereal-Grain Residue Open-Field
Burning Emissions Study, Air Sciences Inc., July 2003).
++ The origin of this factor is unclear. The matching factor for Fall, head fire burns is 1.7 tons/acre. (Final

Report: Cereal-Grain Residue Open-Field Burning Emissions Study, Air Sciences Inc., July 2003).

The PM, 5 supplemental modeling output for turf grasses is based on an emission rate of 185 pounds per
acre whereas the emission inventory results are based on an emission rate of 120 pounds per acre. For
cereal grains, the model output is based on an emission rate of 20 pounds per acre and the emission
inventory results are based on emission rates of 17 (low residue load) to 45 (high residue load) pounds per
acre. DEQ feels there is value in consistently using the same emission factors in the supplemental
modeling analysis that have historically been used in the ClearSky model in making burn decisions and
has not adjusted the model input to match this inventory.

The base year inventory does not include burning of acres qualifying for the Conservation Reserve
Program (CRP). The CRP is designed to reduce soil erosion by encouraging farmers to convert highly
erodible cropland or other environmentally sensitive acreage to vegetative cover, such as tame or native
grasses, wildlife plantings, trees, filter strips, or riparian buffers. In 2005, some burning of CRP acres
occurred, but there is insufficient documentation to reliably estimate total emissions from this activity in
the base year.
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There are approximately 200,000 acres in the CRP, mostly in southern Idaho. ISDA estimates that about
ten percent of that acreage is burned annually. Burning is typically done to eradicate noxious weeds and
to stimulate grass growth. Burning from this activity will be included in the future projection. CRP land is
included in the definition of crop residue at Idaho Code § 39-114(3) and is subject to the Permit by Rule
requirements in IDAPA 58.01.01.617 through 623. For more information on CRP, visit Idaho’s Natural
Resources Conservation Service (NRCS) Web site at the following address:

http://www.id.nrcs.usda.gov/

4.1.3 Results

The estimated 2005 annual emissions of PM, s, CO, NO,, VOCs, and SO, from the burning of residues of
alfalfa (seed production), barley, turf grasses (seed production), mint, oats, and wheat were calculated for
each county in ldaho. ldaho’s total emissions in 2005 were as shown in Table 14. In addition, emissions
from the 4,633 acres of CRP-type lands that were reported burned in 2005 were estimated. The counties
with the highest emissions are clustered in northwestern Idaho due to the concentration of turf grass seed
production in that area, as shown in Figure 2. The upper Snake River Plain in eastern Idaho is where most
of the remainder of emissions from crop residue burning is generated.

The two counties with the highest estimated emissions of all pollutants are Benewah and Lewis. Because
of the limitations in the various data sources for the 2005 inventory, on-Reservation acreages were not
extracted from the totals; estimated emissions for the off-Reservation areas that this SIP applies to are
therefore less than the totals shown in this section. Significant portions of these counties lie within the
exterior boundaries of the Coeur d’Alene and Nez Perce reservations, respectively. This fact highlights
why it is very important that Idaho’s smoke management program work closely with the Tribe’s programs
whenever burning occurs in shared airsheds.

Table 14. 2005 Total Estimated Annual Emissions (expressed as tons per year; includes on-Reservation
emissions; state-only emissions estimates are lower)

Crop PMzs CO NOy VOCs SOy

Alfalfa Seed 44 190 7 35 1
Barley 1,135 13,059 284 836 5
Turf grasses 2,819 37,023 232 553 31
Mint 7 53 2 5 0.3
Oats 36 245 8 19 1
Wheat 2,124 24,871 554 979 116
CRP (incomplete 77 581 23 55 3
data)

Figure 2 shows the total estimated annual PM, s emissions in each county.
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Figure 2. Total annual PM, s emissions (tons per year) in each county (excluding CRP lands). Includes on-
Reservation emissions; state-only emissions estimates are lower.
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4.2 Projected Future Emissions

Future growth in acres of crop residue and CRP land burning is difficult to predict. Trends, using data
from the United States Department of Agriculture National Agricultural Statistics Service, indicate flat or
declining growth in the number of acres planted depending on the crop. In addition, the negotiated
agreement (see Appendix A, page 63) caps the number of acres of bluegrass burning to less than 20,000
(not including Indian Reservations); any increase beyond that level will require an air quality analysis
prior to approval. Conversely, changes in crop prices could increase production of certain crops and so
could increase the number of acres requested to be burned.

DEQ, in consultation with various grower organizations, has determined that a one percent annual
growth, or 10 percent in 10 years, is a reasonable conservative growth assumption. The estimated

emissions from crop residue and CRP burning in 2015 are as shown in Table 15.

Table 15. 2015 Total Estimated Annual Emissions (expressed as tons per year).

Crop PM; s (6{0) NO VOCs SOy
Alfalfa Seed 48 209 8 39 1
Barley 1,249 14,365 312 920 6
Turf grasses 3,101 40,725 255 608 34
Mint 8 58 2 6 0.3
Oats 40 270 9 21 1
Wheat 2,336 27,358 609 1,077 128
CRP 1,338 10,032 396 942 53
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Section 5. Supplemental Analysis

Section 2 and the data in Appendix F characterize the statewide ambient air quality and demonstrate that,
with only one exception (Pinehurst), there are no violations of the NAAQS in regions of the state with the
most crop residue burning activity. This conclusion is based largely on a fairly dense network of FRM
and non-FRM monitoring locations operated for numerous years in the areas of greatest crop residue
burning activity, which is in northern Idaho. In addition, Section 2 demonstrates that the violations that
have occurred in Pinehurst occurred when no crop residue burning was taking place and are attributed to
residential wood combustion and a 2007 localized slash burning incident. Thus, attainment has been
demonstrated.

The overall goal of the supplemental analysis described in this section is to add to the weight of evidence
that the NAAQS are not violated due to crop residue burning on state lands (excludes burning on
Indian Reservations), even in unmonitored areas, but also to demonstrate that crop residue burning
conducted on ldaho lands does not significantly contribute to violations of the NAAQS at current or
expected PMyo and PM, s nonattainment areas at Sandpoint and Pinehurst, Idaho and Libby, Thompson
Falls, and Missoula, Montana. In addition, this section describes modeling results to provide additional
information to address SMP elements and the Operating Guide, including recommendations for
minimizing impacts from crop residue burning and identification of potential areas where additional
monitoring resources could best be deployed to assure the maximum protection of both the greatest
number of people and institutions with sensitive populations.

The supplemental analysis included the following:

e Crop residue burning impacts observed in continuous monitoring

e Model-estimated impacts of crop residue burning in 2005

e Near-field characterization

e Model-estimated crop residue burning contributions to NAAQS violations in nonattainment areas
e  Approach for future evaluation of crop residue burning contributions to regional haze

e Analysis of potential areas for deployment of future monitoring resources

It is important to note that although much of the supplemental analyses is based on the use of the
CALPUFF dispersion model, this model has not been approved by EPA for regulatory use in simulating
emissions from a burning field. Therefore its use in this SIP revision request is strictly as a non-guideline
application to add to the weight of evidence that crop residue burning does not cause nor significantly
contribute to a violation of the NAAQS and to support other aspects of the Idaho SMP. The primary
demonstration of compliance, sufficient to meet EPA’s minimum requirements is based on the FRM
monitoring discussed in Section 2. Thus, the use of this modeling for supplemental analyses does not
require full EPA approval as a regulatory model as required for a stand-alone modeling attainment
demonstration, a process which would demand a much more extensive and time consuming model
evaluation and a lengthy EPA review and approval process.

Technical details of the supplemental analyses, including modeling objectives, modeling approach, model
setup, model inputs, meteorological evaluation, and CALPUFF model evaluation are presented in
Appendix H (page 373) of this document.
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5.1 Crop Residue Burning Impacts Observed in Continuous
Monitoring Data

This section describes an analysis of crop residue burning impacts observed at the continuous monitoring
network. This network includes TEOMs and nephelometers that are operated, during the burn season, in
those northern Idaho airsheds with extensive crop residue burning activity. The FRM monitoring network
collects 24-hour integrated samples for determining compliance with the NAAQS. The continuous
monitors provide near-real time operational data for evaluating background levels and detecting smoke
impacts and also provide a method for post-analysis to understand how PM, s from crop residue burning
affects the region.

Although this SIP revision focuses on Idaho crop residue burning activity, smoke crosses Indian
Reservation boundaries both ways, and the Nez Perce and Kootenai Tribes kindly shared their continuous
monitoring data, including meteorology, to supplement the DEQ monitoring data for the model
evaluation. However, because this SIP evaluates only the state program, the supplemental analyses in
sections 5.4, 5.5, and 5.6 do not include Indian Reservations.

5.1.1 Differentiating Crop Residue Burning Smoke from Other Sources

For model evaluation, it was necessary to identify crop residue burning smoke impacts in the monitoring
data and to isolate them from background levels and from the contributions from all other sources.
Fortunately this is a fairly easy process since crop residue burns are typically only 30 to 90 minutes in
duration and the resulting smoke appears at downwind monitors shortly afterward as a typically brief and
sharp “peak,” increasing PM, s levels for only an hour or two. At times, especially when a late afternoon
burn brings smoke to a monitor located in a valley, small basin, or lakeshore (Pinehurst, Lewiston, and
Hope for example), the smoke can become trapped when stability conditions suddenly change with the
loss of solar heating, and the impacts can last well into the evening; these impacts are still attributed to
crop residue burning.

When sharply rising peaks occur, during the typical burn hours, downwind of crop residue burning fields
on a burn day, they can usually be identified as crop residue burning-related pollutant with a reasonable
certainty. Similar sharp peaks that occur late in the evening, or before 10 a.m., typically result from other
sources and are routinely identified. (Examples include morning and evening rush hour peaks at Post Falls
and late fall or wintertime evening peaks at Pinehurst caused by residential wood combustion.)

A large number of wildfires influenced the northern Idaho region during the 2005 burn season, and some
of the more significant smoke impacts have been identified as wildfires. Such impacts were excluded
from the modeling evaluation. This includes primarily some of the impacts at Grangeville and Kamiah in
late August and early September 2005, when winds from the east, south, and southwest appeared to bring
wildfire smoke into the area when there was no crop residue burning activity in that area.

Another feature of crop residue burning signatures on continuous monitors is that the levels usually rise
from a stable baseline background level (averaging about 6.5 pg/m® in northern ldaho) and return to that
level. Thus, it is an easy matter to subtract background PM, s concentrations to isolate the crop residue
burning contribution to the 24-hour averaged PM, s concentration for each day. This subtraction of the
background is important because the modeled emissions represent only crop residue burning sources,
allowing a direct comparison for model validation without having to develop a comprehensive emission
inventory of all sources—typically required in more traditional SIP attainment demonstrations.

Limitations of this method of analysis include the following:

e Small mid-day PM, s “peaks” in the 10 — 15 pg/m? range occur frequently and must be considered
“noise” that is not included. Although these peaks usually represent less than about 0.6 ug/m?
contribution to the 24-hour average, there are undoubtedly some minor crop residue burning-related
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impacts of this magnitude that were missed and not included in the long-term means, resulting in a
small negative bias.

o Other non-crop residue burning sources may have caused some of the impacts identified as crop
residue burning-related PM, s and this would have resulted in a slight positive bias.

o TEOMs and nephelometers are both slightly biased in comparison to FRM measurement of PM, s, but
these biases are not expected to be more than about 15 percent for the summer and fall operating
conditions. This level of adjustment was not factored into this analysis.

5.1.2 Seasonal Mean for Crop Residue Burning

Seasonal mean and peak crop residue burning impacts for all available continuous monitors (TEOMs and
nephelometers) on state land for the 2005 crop residue burning season from July 15 through October 15
are shown in Table 16. These values are based on apparent crop residue burning-related peaks, with
background subtracted and recomputed as 24-hour averaged contributions, to put them on the same basis
as the 24-hour PM, s NAAQS. The complete database is provided in Appendix I.

The seasonal mean PM, s averages in Table 16 represent a 3-month average. However, since there are
also a small number of burns before July 15 and after October 15, and there is a smaller spring burn
season, it might be conservatively estimated that these 3-month seasonal means occur for 6 months out of
the year and annual average contributions could be estimated by dividing by two, as represented in the
third column.

These supplementary analysis estimates of small annual crop residue burning contribution at the
continuous monitors support the conclusion (Section 2), based on the FRM monitors, that crop residue
burning impacts do not cause or contribute significantly to any violation of the NAAQS for PM, s because
the maximum 24-hour crop residue burning impact (9.7 pug/m? at Pinehurst) is only 28% of the 24-hour
NAAQS (35 pg/m®) and occurs in a season when other primary sources do not contribute. Likewise, the
maximum estimated contribution to the annual mean PM, concentration (0.17 pug/m°) is only 1% of the
annual NAAQS for PM, 5 (15ug/m3). Because these are monitored values, the influence of Idaho,
Washington, and on-Reservation burns cannot be separated, so these conclusions apply to all burns
together. For example the highest impact at Pinehurst (9.7 pg/m®) does not occur downwind of Idaho crop
residue burning activity. Modeling is required to estimate the relative contributions due to crop residue
burning on state lands.

Table 16. Apparent® crop residue burning-Related PM,s Contributions at Continuous (non-FRM) Monitors.

Seasonal Average Peak 24-hour PMzs Estimated Annual Number of
PM_s Contribution, crop residue Average crop Identified crop
ug/m3 burning residue burning residue burning
Contribution, ug/m3 Contribution, ug/m3 Plume Impacts
Rathdrum 0.04 3.7 0.02 1
Athol 0.05 35 0.03 2
Sandpoint 0.11 4.3 0.06 4
Lake Middle School 0.10 3.0 0.05 8
(CDA)
Hope 0.04 1.8 0.02 3
Pinehurst 0.34 9.7 0.17 10
Moscow 0.09 2.3 0.04 1
Lewiston 0.06 5.5 0.03 1
Grangeville 0.17 4.4 0.08 6
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Average, all sites 0.11 4.2 0.06 4

Maximum, all sites 0.34 9.7 0.17 10

Notes (a) “Apparent” crop residue burning contributions are elevated PM, 5 concentration peaks above about 15ug/m3 1-hour
average, that occur on documented burn days between 10am and 6 PM from which background has been subtracted and the
resulting concentration recomputed as a 24-hour contribution.

5.2 Model-estimated Impacts of Crop Residue Burning

The CALPUFF dispersion model has been widely used for forecasting smoke impacts from crop residue
burning (with the ClearSky application) and wildfire and prescribed burning (with the BlueSky/RAINS
application). Thus, although it is not approved for regulatory use involving crop residue burning, DEQ
believes CALPUFF is the best tool available for estimating crop residue burning impacts and has value in
describing the spatial extent of PM, s impacts from crop residue burning practices.

5.2.1 CALPUFF Modeling Evaluation

DEQ has conducted a limited evaluation of the CALPUFF model and its meteorological inputs produced
by the MM5 and CALMET programs. DEQ’s application borrows from the ClearSky application
developed by Washington State University (WSU) for the purpose of forecasting where the smoke from
crop residue burns will travel. WSU has evaluated the ClearSky model in 2003 and 2004 (WSU 2003,
2004), including a study of its ability to replicate the height of plume rise for buoyant smoke plumes from
fires. Because of these earlier applications and the user confidence that ClearSky has gained status as a
useful tool in forecasting smoke travel directions, DEQ elected to use the same burning field source
parameters used in the ClearSky model. DEQ used CALPUFF to simulate PM, s dispersion and transport
from approximately 1250 burning fields from July 15 through October 15, 2005. The 2005 burn season is
the most active in recent years and was selected as the “base-case” year for this SIP revision.

Two primary simulations of the 2005 Burn season were performed:

e Base Case Scenario — with Reservation Burns. A base case analysis was conducted including all
burns in the ISDA burn database for 2005 (including Kootenai Tribe and Coeur d’Alene Tribe burns)
and all burns in the Nez Perce Tribe burn database. Reservation burns were included in this scenario
a) to support model evaluation, since the monitors pick up both Reservation and State crop residue
burns; and b) to obtain a complete picture of potential gaps in the current monitoring network so
additional monitoring resources can be most effectively employed to address smoke impacts from all
jurisdictions. (Washington State burn impacts are removed from monitoring data as background but
are included in Figure 9 and Figure 10 for the purpose of evaluating monitoring gaps.)

e Base Case Scenario — without Reservation Burns. A second simulation of the 2005 Base Case
Scenario was conducted without Reservation burns. This simulation was conducted to add to the
weight of evidence analysis for Idaho’s SIP revision, which only addresses State crop residue burning
activities. (Tribal activity is addressed in the FARR or under Tribal law.) This SIP revision and
discussion of impacts in the region and contributions to the PM;,/PM, s nonattainment Areas at
Sandpoint and Pinehurst, Idaho, and Libby, Thompson Falls, and Missoula, Montana are in relation
only to State of Idaho crop residue burning activity.

Details of the modeling inputs and setup and the meteorological model and dispersion model evaluations
can be found in Appendix H. As expected, because of uncertainties in wind direction inputs, field
locations, burn times and variability in fire behavior and emissions the model is not useful, nor is not
intended to be, in describing crop residue burning smoke impacts at a specific location and at a specific
time of day (as it may be in a prognostic mode). However, this type of diagnostic modeling can provide
reasonable estimations of a) the maximum PM, s concentrations that may be expected over the long-term
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somewhere in the airshed and b) long-term mean concentrations. A model evaluation sufficient to support
these limited modeling objectives is described in Appendix H.

5.2.2 CALPUFF Modeling Evaluation for Base Case 2005 Burn Season (with
Reservations)

Modeling results for the Base Case 2005 fall burn season, including both State and Reservation burns are
shown in Figure 3 (Seasonal Peak 24-hour PM, 5 concentration) and Figure 4 (Seasonal Mean PM, 5
concentration).
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Figure 3. Seasonal Peak 24-hour PM,s Concentration, with Reservation Burns
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Figure 4. Seasonal Mean PM,s concentration, with Reservation Burns.
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As discussed in Appendix H, the model results are subject to a number of uncertainties (primarily in
location, burn time, wind direction and emissions variability) so emphasis in these plots should not be so
much on locational accuracy, however the value in these plots are in showing the approximate magnitude
and spatial extent of crop residue burning-related smoke influence. The maximum 24- hour averaged
concentration is in the range 11 — 13 pg/m?, while the maximum seasonal average PM, s concentration is
about 0.34 - 0.35 pg/m®.

5.2.3 CALPUFF Modeling Results for Base Case 2005 Idaho State Burn Season (without
Reservations)

Modeling results for the Base Case 2005 Fall burn season, including only burns on State of Idaho lands
are shown in Figure 5 (Seasonal Peak 24-hour PM, s Concentration) and Figure 6 (Seasonal Mean PM, 5
Concentration). (Relative contributions by airshed are given in Table 17.) Even though the monitoring
data by itself demonstrates compliance with the NAAQS (Section 2), this model simulation allows an
estimate to be made of the State-managed crop residue burning contribution alone to the monitored PM, 5
concentration levels, the subject of this SIP revision.

The maximum 24-hour averaged concentration is in the range 6 — 8 pg/m®, while the maximum seasonal
average PM, s concentration is in the range 0.17-0.19 ug/m3, both of which occur in the Palouse airshed.
These modeling estimates reinforce the conclusion, based on monitoring, that crop residue burning
conducted by the State of ldaho during July 15 — October 15, 2005 Base Case modeling period, is very
unlikely to contribute significantly to any exceedance of either the 24-hour PM,s NAAQS nor the annual
NAAQS.
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Figure 5. Seasonal Peak 24-hour PM,s Concentration, without Reservation Burns
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Figure 6. Seasonal Mean PM, s concentration, without Reservation Burns
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Table 17. Model-estimated crop residue burning contributions due to burns on state lands, 2005 Burn

Season.
Airshed Seasonal Mean Seasonal Peak 24-hr
PMzs Contribution PMzs Contribution
(Hg/m®) (ng/m®)

Boundary 0.04 <3
Rathdrum 0.05 4-5
Coeur d’Alene Reservation/Pinehurst 0.04 <3
Palouse 0.18 6-8
Clearwater 0.06 4-5

5.3 Near-Field Characterization

The model results described in the previous two sections are based on CALPUFF modeling
methodologies designed for mid- to long-range transport and for sources in complex terrain. Simulation
of complex buoyant sources such as wildfire or agricultural fires has been widely practiced in the Pacific
Northwest as a useful tool (in ClearSky and BlueSky/RAINS applications), but this type of application is
not approved by EPA for regulatory modeling. However, due primarily to the complex nature of the
emission release mechanism associated with fire dynamics and buoyant plumes, no attempt has ever been
made, (nor recommended) to use similar modeling technology to describe PM,s impacts in the “near-
field” region, although it is not clear what constitutes the “near-field.” Such a capability is not currently
possible and will require additional research and validation work before it becomes useable.

Another problem in modeling crop residue burns in the near-field is spatial uncertainty in the ISDA crop
residue burning database for 2005 (and 2006). Field locations are specified using Township-Range-
Section identifiers so individual field locations are only known to within a one square-mile section. Thus,
to simplify preparation of modeling inputs, all fields in any section were located at the center of the
section. This artifact has a small effect after 10 km or so, however in the near-field region, the locational
inaccuracy may result in significant differences. A simplified Gaussian modeling exercise was conducted
comparing an 80 acre area source (with all fields superimposed in the center of a section) with a 640 acre
Section (with all fields spread out realistically). This exercise suggested that under typical burn conditions
(unstable convective atmosphere and 2 m/s winds) the two scenarios provided similar results beyond
about 5000 m or just a little over 3 miles. Thus, no CALPUFF model results with less than a 5 km source-
to-receptor distance were used in the supplementary modeling study described in this document. In
addition, this area of uncertainty is reflected in the 3-mile area of concern around institutions with
sensitive receptor populations.

In the absence of modeling accuracy in the near-field region, it is nevertheless still important to
understand the approximate level of PM, s impacts that may occur in this region because they may often
occur in regions where residents and institutions with sensitive receptor populations are present.

In an attempt to better characterize the region, we must currently rely primarily on measurements. Since
there are typically not fixed monitors in these areas, we must rely upon limited data for a small number of
crop residue burning operations that have occurred in very near proximity to continuous monitors. One-
hour concentrations and resulting 24-hour PM, s contributions (background subtracted) obtained from the
2005 data set can be seen in Table 13. These data represent all the data from continuous monitors that do
not appear to be properly simulated by the model because they are in the near-field region. The Camas
data represents a 2007 observation added to be as complete as possible (data provided by the Nez Perce

Tribe).
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Table 18. Summary of Near-Field Observations.

Distance 1-hr Avg PM2s 24-hr Avg PMy5
Airshed (m) Concentration® Contribution®
Camas® 600 312 13
Boundary 2462 54 17.2
Boundary 2676 125.9 10.8
Boundary 2700 36 6.7
Boundary 3418 59.3 6.3
Rathdrum 6200 82 3.7

Notes: (a) Peak 1-hr concentrations include background; (b) 24-hr
average PM s contributions have background subtracted. Background was
typically less than 6 ug/m3 except at Rathdrum where it was 9.7 pg/m3; (c)
Camas data represent a value monitored in 2007 at the Nez Perce
Reservation (data provided by the Nez Perce Tribe).

It appears, based on this limited characterization with non-FRM monitoring data, that it is not uncommon
to exceed 80 percent of the 1-hour trigger level defined in Section 556 of the rule, so great care must be
required when any burns are conducted near areas of sensitive receptor populations. However, neither the
level of the 24-hour NAAQS (35pg/m?) nor even 75% of it is threatened at any of the monitored
locations, even as close as 600 m from the source. Finally, it should be noted that the maximum 1-hour
PM,5 of 312 pg/m?is equivalent to a maximum 1-hour CO concentration of 3.3 ppm, which is less than
10 percent of the NAAQS for CO (based on CO/PM2.5 emission factor ratio 133.78/10.88 [WRAP,
2005]). Nevertheless, near-field characterization represents a gap in our abilities to forecast and assure
protection of sensitive receptor populations and DEQ believes additional monitoring should focus on this
area in the future. Some of the additional monitoring resources are proposed to be portable and will be
deployed at sensitive receptor institutions located within the 3 mile buffer zone when practical. The data
obtained through this effort will allow DEQ to better characterize the near-field region.

5.4 Model-Estimated Crop Residue Burning Contributions to NAAQS
Violations in Nonattainment Areas

Monitoring data indicates some PM, s contributions occur at PM14/PM, 5 nonattainment areas in northern
Idaho (Pinehurst and Sandpoint) and may contribute on some days at the PM1o/PM; s nonattainment areas
in Montana (Libby, Thompson Falls and Missoula) although it is clear summer and fall crop residue
burning impacts have never been a significant contributor to the nonattainment problem in any of these
locations.

Modeling results evaluated for this SIP revision indicate that crop residue burning contributions from all
ISDA and Reservation CRB activity to 24-hour PM, s concentrations at Pinehurst Idaho are usually in the
4-5 ug/m® range although they could potentially reach the 9-10 pg/m? range as a result of wind direction
uncertainty (see Figure 1). Neighboring states are also expected to contribute PM, s amounts at Pinehurst;
however, those contributions are expected to be lower and were removed from this analysis as
background. This conclusion is in close agreement with the maximum monitored PM, s episode related to
crop residue burning, reaching 9.7 ug/m? for a 24-hour, background-subtracted contribution, which
occurred on September 8, 2005 as a result of late afternoon burns which brought smoke into the Pinehurst
area where it was subsequently trapped by the evening inversion.

In the subsequent modeling, summarized in Table 19, crop residue burning impacts from burns on state
land were estimated to result in a maximum 24-hour contribution of no more than 0.74 pg/m® in the
Pinehurst area and 1.8 pg/m?® in the Libby, Montana area (Libby is more directly downwind from the
Rathdrum Prairie than Pinehurst.) The seasonal mean contributions are extremely low. The Missoula,
Montana airshed is even further away and is expected to experience even lower peak impacts from State
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crop residue burns than those estimated for Libby (Missoula was outside of the modeling domain), and
Thompson Falls, a PM; nonattainment areas is expected to have lower PM, s contributions than
Pinehurst. Seasonal peak 24-hour impacts at Sandpoint (a PMy, nonattainment area) resulting from State
crop residue burning are estimated by the model to be less than 3 pg/m?, but this result is biased low due
to wind direction bias and the monitored peak concentration at Sandpoint was actually 4.3 pug/m® on a day
influenced by state managed burns at Rathdrum, so the observed value provides the best estimate of peak

impacts in Sandpoint.

Table 19. Modeled Impact of crop residue burns on State Lands, July 15 - October 15, 2005.

City Peak Contribution to 24-hour Contribution to Seasonal Mean
(Nonattainment Pollutant) Averaged PM; s PM2s
Pinehurst, ID (PM1o, PMa.5) 0.74 ug/m® 0.004 pg/m®
Sandpoint, ID (PMo) 4.3 pg/m*? 0.11 pg/m*?
Libby, MT (PM1o, PM25) 1.8 pg/m® 0.02 pug/m®

Missoula, MT (PMio)

Assumed less than Libby®

Assumed less than Libby®

Thompson Falls, MT (PMso)

Assumed less than Pinehurst®

Assumed less than Pinehurst®

Notes: (a) Sandpoint values are actual measured State crop residue burning contributions for 2005 because the model wind
direction bias results in the modeled plume missing the Sandpoint Monitor on the highest monitored days. (b) Libby is
downwind of Rathdrum an active State crop residue burning area in the predominant wind direction, and Missoula is downwind,
from the Palouse, another State crop residue burning area, so impacts should be less than at Libby. (c) Likewise, Thompson Falls
is downwind from Pinehurst, an area of less State crop residue burning activity so its impacts should be less than those at
Pinehurst.

Since the PMy, and PM, s nonattainment problems in the region are largely wintertime episodes
dominated by residential wood combustion, and since the crop residue burning in Idaho ends by the end
of October, there is very little chance that crop residue burning on State Lands could cause or
significantly contribute to an exceedance of the NAAQS, based on these results.

In the late fall of 2007, slash burning in the vicinity of Pinehurst resulted in one exceedance of the
NAAQS level of 35 pg/m®. Since some slash burning occurs during the later part of the crop residue
burning season, there is some potential that they could be co-contributors to a NAAQS violation on some
days. Idaho will guard against this possibility in the Operating Guide by requiring coordination with the
Idaho State Department of Lands and the Idaho/Montana Airshed Group as part of the crop residue
burning Operating Guide. ldaho expects to also address slash burning near Pinehurst in a PM,s SIP
process.

5.5 Approach for Future Evaluation of Crop Residue Burning
Contributions to Regional Haze

Fires of all types, whether wild or agricultural, are known to contribute to regional haze and must be
addressed in Idaho’s Regional Haze SIP. Modeling conducted for this crop residue burning SIP revision
indicates that PM, 5 concentrations from crop residue burning may approach 1 - 2 pg/m®, 24-hour average
at nearby Class | areas such as Cabinet Mountains Wilderness