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Acronyms and Abbreviations

Applicant Sunstone Solar, LLC, a subsidiary of Pine Gate Renewables, LLC

BMP best management practice

ESCP Erosion and Sediment Control Plan

Facility Sunstone Solar Project

K factor erosion factor that indicates the susceptibility of a soil to sheet and rill

erosion by water

NPDES National Pollutant Discharge Elimination System
NRCS Natural Resources Conservation Service

0OAR Oregon Administrative Rule

ODEQ Oregon Department of Environmental Quality

SPCC Plan Spill Prevention, Control, and Countermeasure Plan
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EXHIBIT I: SOIL CONDITIONS

1.0 Introduction

Sunstone Solar, LLC, a subsidiary of Pine Gate Renewables, LLC (Applicant), proposes to construct
and operate the Sunstone Solar Project (Facility), a photovoltaic solar energy generation facility and
related or supporting facilities in Morrow County, Oregon. This Exhibit | was prepared to meet the
submittal requirements in Oregon Administrative Rule (OAR) 345-021-0010(1)(i).

2.0 Analysis Area

The analysis area for soil resources is defined in the Project Order as “the area within the site
boundary” (ODOE 2022). The site boundary is defined in Exhibits B and C and is shown on Figure I-
1.

3.0 Identification and Description of Soil Types

OAR 345-021-0010(1)(i) Information from reasonably available sources regarding soil conditions
and uses in the analysis area, providing evidence to support findings by the Council as required by
OAR 345-022-0022, including:

(A) Identification and description of the major soil types in the analysis area;

The Natural Resources Conservation Service (NRCS) Web Soil Survey describes the 13 major soil
types found within the analysis area (NRCS 2023). Table I-1 below summarizes the details relevant
to the construction of the Facility.

Sunstone Solar Project 1 Final Application for Site Certificate
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Table I-1. General Description of Mapped Soil Units in the Analysis Area

Map Approximate Formation Hazard Wind
Unit Soil Unit pp. i Permeability Runoff for Acres Erosion K factor
Thickness Setting i i
Symbol Erosion Rating
i
13D gravey ‘oam, 5 feet alluviumand | Very High Low Slight 39 3 0.15
to 20 percent .
colluvium
slopes
Gravden very
1y 1 ,20 Eoli d ) .
13E gravelly foam 5 feet olan sands | yo . High Low Slight 120 3 0.15
to 40 percent and alluvium
slopes
Lickskillet
s:zns lloaemvsrilo Gravelly
28E y ’ >7 feet alluvium and Low High Moderate 98 7 0.20
40 percent .
colluvium
slopes
Ritzville silt Gravelly
45A loam, 0 to 2 >7 feet alluvium and Low High Severe 412 7 0.49
percent slopes colluvium
Ritzville silt Loess mixed
45B loam, 2to 7 43 with colluvium | Low High Moderate 1,711 7 0.49
percent slopes from basalt
Warden very fine Loess mixed
70B sandy loam, 2 to 0 with colluvium | Low High Severe 79 No Data 0.55
5 percent slopes from basalt
Warden silt \L/‘v?telissz;)l(fd Moderatel
71A loam, 0 to 2 >7 feet High Y| Moderate 2,766 5 0.55
ercent slopes amounts of Low
P P volcanic ash
L ixed
Warden silt w(;fljsss;)l(le Moderatel
71B loam, 2to 5 >7 feet High y Severe 3,606 5 0.55
ercent sloes amounts of Low
P P volcanic ash
Sunstone Solar Project 2 Final Application for Site Certificate
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Map Approximate Formation Hazard Wind
Unit Soil Unit pp. i Permeability Runoff for Acres Erosion K factor
Thickness Setting i i
Symbol Erosion Rating
Warden silt \L/;/(;fsssngd Moderatel
71C loam, 5 to 12 >7 feet High y Severe 601 5 0.55
ercent slopes amounts of Low
p p volcanic ash
Willis silt loam, 2 E:leczsr:(‘)/s: Moderatel
75B to 5 percent >7 feet , High y Slight 1,011 3 0.55
lacustrine Low
slopes .
deposits
L
Willis silt loam, 5 c;)lizsr;):z Moderatel
75C to 12 percent >7 feet ) High y Moderate 273 3 0.55
lacustrine Low
slopes :
deposits
. Loess over
Xeric calcareous Moderatel
78 Torriorthents, >7 feet ‘ High Y | severe 245 3 0.24
lacustrine Low
nearly level )
deposits
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EXHIBIT I: SOIL CONDITIONS

4.0 Current Land Use within the Analysis Area

OAR 345-021-0010(1)(i)(B) Identification and description of current land uses in the analysis
area, such as growing crops, that require or depend on productive soils;

The land uses within the analysis area consist of private agricultural land used for a dryland winter
wheat/chemical fallow agricultural rotation with a vegetated (uncultivated) dry wash that runs
through the middle of the analysis area. Additional discussion of soil class and farmland
designations are provided in Exhibit K.

5.0 Facility Soil Impacts

OAR 345-021-0010(1)(i)(C) Identification and assessment of significant potential adverse
impact to soils from construction, operation and retirement of the facility, including, but not
limited to, erosion and chemical factors such as salt deposition from cooling towers, land
application of liquid effluent, and chemical spills;

5.1 Construction

Construction of the solar arrays will require a variety of activities that have the potential for
adversely impacting soils. Activities that may result in potential adverse soil impacts include the
following:

e (learing and grubbing of vegetation in temporary construction areas, solar array, and new
access roads;

e Grading and excavation activities;
e Constructing new access roads;

e Hauling heavy equipment and other truck traffic for the delivery of aggregates, concrete,
water, solar components, and construction supplies; and

e Fueling or maintaining construction equipment or vehicles.

The portions of the analysis area that will be graded are expected to result in a balanced cut-and-fill
quantity of earthwork to maintain the existing conditions to the extent practicable for the
protection of the equipment and facilities.

Acres of temporary and permanent disturbance by disturbance type are identified in Exhibit C.
Impacts to soil, such as erosion, resulting from construction activities would be limited through the
following:

e Avoiding sensitive soil areas to the extent practicable;
e Maintaining a Spill Prevention, Control, and Countermeasure Plan (SPCC Plan);

e Implementing a Fugitive Dust Control Plan prior to construction (see Attachment [-2);

Sunstone Solar Project 4 Final Application for Site Certificate
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e Segregating, protecting, and replacing topsoil disturbed by grading and excavation
activities;

e Implementing the erosion and sediment control best management practices (BMPs)
included in the final Erosion and Sediment Control Plan (ESCP), as required by the Oregon
Department of Environmental Quality (ODEQ) National Pollutant Discharge Elimination
System (NPDES) 1200-C Construction Stormwater Discharge General permit (see draft
application in Attachment [-1); and

e Implementing appropriate site restoration practices following construction, including
decompaction, as described in the ESCP (Attachment I-1) and the Draft Revegetation Plan
(see Exhibit P, Attachment P-4).

5.2 Operation

Operational activities will not result in impacts to soils as activities will be restricted to access
roads and no ground disturbance will occur. Construction and post-construction revegetation
efforts identified in the Draft Revegetation Plan (see Exhibit P, Attachment P-4) will provide for
long-term soil stability and restoration during operation in areas that were temporarily disturbed.

The inverters, transformers, and the battery storage system will be stored in completely contained,
leak-proof modules on concrete pads to capture any leaks that may occur (see Exhibit B). Operation
and maintenance staff will conduct inspections of the inverters, transformers, and battery system
according to the manufacturer’s recommendations, which are assumed to be monthly inspections.
In addition, an SPCC Plan will be developed to manage, prevent, contain, and control potential
releases, and provide provisions for quick and safe cleanup of hazardous materials (see Exhibit G).
The potential for soil contamination will be limited by not maintaining substantial supplies of
hazardous materials on site, and by observing appropriate safety measures during maintenance
procedures.

5.3 Decommissioning

In the event of decommissioning, potential erosion and soil impact hazards will be similar to those
occurring during construction. Measures similar to those employed during construction and
operation will be used during decommissioning to prevent and control erosion, minimize soil
compaction, prevent spills, and revegetate disturbed areas.

6.0 Mitigation Measures

OAR 345-021-0010(1)(i)(D) A description of any measures the applicant proposes to avoid or
mitigate adverse impact to soils; and

The Applicant will rely on the following measures to avoid or minimize adverse impacts on soils.

Sunstone Solar Project 5 Final Application for Site Certificate
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o Existing Vegetation Preservation Measures - To the extent practicable, existing
vegetation will be preserved. Where vegetation clearing is necessary, root systems would be
conserved if possible.

e Soil Health Measures - Soil health will be protected by implementing measures to
minimize impacts to soil compaction (e.g., maintaining traffic and hauling on established
access routes and avoiding excavation activities in saturated conditions) and to soil health
(e.g., segregating, protecting, and replacing topsoil).

e Erosion Control Measures - During construction, the Applicant will implement BMPs for
erosion, including perimeter controls (e.g., silt fence), soil stabilization (e.g., mulching or
tackifiers), and dust control as outlined in the Facility-specific ESCP and the 1200-C
Construction Stormwater Discharge General Permit (see draft application in Attachment
I-1).

e Reclamation and Revegetation Measures - The Applicant will provide long-term soil
stability by reseeding disturbed areas to reestablish vegetation. Temporarily impacted
areas that are reseeded will be monitored for restoration success according to the
Applicant’s Draft Revegetation Plan (see Exhibit P, Attachment P-4).

e Pollutant Management Measures - During construction, source control measures will be
implemented to reduce the potential of chemical pollution to surface water or groundwater
during construction. SPCC plans for construction and operation will be prepared for each
phase of the Facility that outline the site-specific handling and reporting measures (see
Exhibit G).

7.0 Monitoring Program

OAR 345-021-0010(1)(i)(E) The applicant’s proposed monitoring program, if any, for adverse
impact to soils during construction and operation.

Erosion and sediment control measures will be inspected and maintained regularly during
construction as required by the ODEQ NPDES 1200-C Construction Stormwater Discharge General
Permit. The Applicant will monitor the restoration success of temporarily disturbed areas
according to the Draft Revegetation Plan (see Exhibit P, Attachment P-4) and criteria in the ESCP. As
described in the Draft Revegetation Plan, a long-term monitoring plan will be developed in
coordination with Oregon Department of Energy and Oregon Department of Fish and Wildlife based
on the initial 5 years of annual monitoring.

8.0 Conclusions

The evidence provided in this exhibit demonstrates that the requirements specified in OAR 345-
022-0022 have been met because the Facility is not likely to result in significant adverse impacts to
soils. The potential impacts from erosion during construction are anticipated to be minimal and are

Sunstone Solar Project 6 Final Application for Site Certificate
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addressed through erosion-control measures as described above and in the ESCP as required by the
NPDES 1200-C Construction Stormwater Discharge General Permit. Subsequent revegetation
efforts identified in the Draft Revegetation Plan (see Exhibit P, Attachment P-4) will provide for
long-term soil stability during operation. Taking this into account, the Oregon Energy Facility Siting
Council may conclude that the design, construction, and operation of the Facility, as proposed, is not
likely to result in a significant adverse impact to soils.

9.0 Submittal Requirements and Approval Standards

9.1 Submittal Requirements

Table I-2. Submittal Requirements Matrix

Requirement Location

0AR 345-021-0010(1)(i) Information from reasonably available sources regarding soil
conditions and uses in the analysis area, providing evidence to support findings by the -
Council as required by OAR 345-022-0022, including:

(A) Identification and description of the major soil types in the analysis area; Section 3.0
(B) Identification and description of current land uses in the analysis area, such as Section 4.0
ection 4.
growing crops, that require or depend on productive soils;
(C) Identification and assessment of significant potential adverse impact to soils from
construction, operation and retirement of the facility, including, but not limited to, Section 5.0
i .
erosion and chemical factors such as salt deposition from cooling towers, land
application of liquid effluent, and chemical spills;
(D) A description of any measures the applicant proposes to avoid or mitigate adverse Section 6.0
ection 6.
impact to soils; and
(E) The applicant’s proposed monitoring program, if any, for adverse impact to soils Section 7.0
ection 7.
during construction and operation.
9.2 Approval Standards
Table I-3. Approval Standard
Requirement Location

0OAR 345-022-0022 Soil Protection

To issue a site certificate, the Council must find that the design, construction and operation
of the facility, taking into account mitigation, are not likely to result in a significant adverse | Sections 5.0, 6.0, 7.0, and
impact to soils including, but not limited to, erosion and chemical factors such as salt 8.0

deposition from cooling towers, land application of liquid effluent, and chemical spills.

Sunstone Solar Project 7 Final Application for Site Certificate
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GENERAL NOTES

THE PREDOMINANT SOIL TYPE IN THIS AREA IS HIGHLY PRONE TO BOTH WIND AND WATER EROSION. THEREFORE, THE IMPLEMENTATION OF EROSION
CONTROL PRACTICES MUST BE AN INTEGRAL PART OF ALL PHASES OF CONSTRUCTION.

THE IMPLEMENTATION OF THESE EROSION CONTROL PLANS AND THE CONSTRUCTION, MAINTENANCE, REPLACEMENT, AND UPGRADING OF THESE
FACILITIES IS THE RESPONSIBILITY OF THE CONTRACTOR UNTIL ALL CONSTRUCTION IS COMPLETED, APPROVED AND VEGETATION/LANDSCAPING IS
ESTABLISHED.

PROPOSED EROSION AND SEDIMENT CONTROLS FOR THIS PLAN ARE BASED ON THE PRE-DEVELOPMENT CONDITION AND WILL NEED TO BE UPDATED AS
GRADING CHANGES OR ADDITIONAL CONTROLS ARE NEEDED.

THE EROSION CONTROL FACILITIES SHOWN ON THESE PLANS MUST BE CONSTRUCTED IN CONNECTION WITH ALL CLEARING AND GRADING ACTIVITIES, AND
IN SUCH A MANNER AS TO INSURE THAT SEDIMENT AND SEDIMENT LADEN WATER DO NOT ENTER THE DRAINAGE SYSTEM OR ROADWAYS OUTSIDE OF
PROJECT LIMITS, AND VIOLATE APPLICABLE WATER STANDARDS.

THE EROSION CONTROL FACILITIES SHOWN ON THIS PLAN ARE THE MINIMUM REQUIREMENTS FOR ANTICIPATED SITE CONDITIONS. DURING THE
CONSTRUCTION PERIOD THESE FACILITIES SHALL BE MAINTAINED AND UPGRADED AS NEEDED FOR UNEXPECTED STORM EVENTS AND TO INSURE THAT
SEDIMENT AND SEDIMENT LADEN WATER DO NOT LEAVE THE SITE.

TEMPORARILY STABILIZE EXISTING BARE SOIL AREAS BY SPREADING STRAW MULCH AND PUNCHING IT INTO THE GROUND WITH A DISC. THE APPLICATION
RATE FOR STRAW MULCH IS 2500 LBS/ACRE. IN THE FALL, WHEN SOIL MOISTURE IS ADEQUATE, SEED ALL IMPACTED AREAS WITH THE APPROPRIATE SEED
MIX FROM THE APPROVED SITE REVEGETATION PLAN.

DO NOT DISTURB GROUND OUTSIDE THE OF THE 30' LIMITS WITHIN CONSERVATION RESERVE PROGRAM (CRP) LAND.

THE CONSTRUCTION MANAGER IS RESPONSIBLE FOR LOCATING ANY NECESSARY DISPOSAL SITES. TO CONTROL THE RELEASE OF SEDIMENT FROM THE
SITES, SILT FENCE WITH A STRAW BALE BARRIER SHALL BE INSTALLED ON THE DOWN SLOPE SIDE OF ALL DISPOSAL AREAS. SEE DETAIL ON DRAWING ESC-3.
IF ADDITIONAL SEDIMENT OR EROSION CONTROL MEASURES ARE DETERMINED TO BE NECESSARY TO CONTROL THE RELEASE OF SEDIMENT FROM THE
DISPOSAL SITES. THE CONSTRUCTION MANAGER SHALL BE RESPONSIBLE FOR IMPLEMENTING THESE MEASURES.

KEYED NOTES

EXISTING COUNTY ROADS UTILIZED FOR PROJECT ACCESS TO BE RESTORED TO COUNTY STANDARDS AFTER CONSTRUCTION IS COMPLETE. FOR IMPACTED
AREAS ADJACENT TO THE ROADWAY, SPREAD MULCH AND SEED ACCORDING TO GENERAL NOTE 6. MAINTAIN EXISTING DRAINAGE.

ACCESS ROADS TO PANEL ARRAY AREAS TO BE GRADED AND ROCKED APPROXIMATELY LEVEL WITH EXISTING GROUND SO RUNOFF FROM UPSLOPE SHEET
FLOWS ACROSS ROAD. FOR IMPACTED AREAS ADJACENT TO THE ROADWAY, SPREAD MULCH AND SEED ACCORDING TO GENERAL NOTE 6.

INSTALL SILT FENCE ON THE DOWN SLOPE SIDE OF DISTURBED AREA. SEE DETAIL ON DRAWING ESC-13.

INSTALL SILT FENCE ON THE DOWN SLOPE SIDE OF STAGING AREA. SEE DETAIL ON DRAWING ESC-13

EXISTING ROADS UTILIZED FOR PROJECT ACCESS TO BE REGRADED AND GRAVEL TO BE ADDED AS NEEDED. FOR IMPACTED AREAS ADJACENT TO THE
ROADWAY, SPREAD MULCH AND SEED ACCORDING TO GENERAL NOTE 6. MAINTAIN EXISTING DRAINAGE.

INSTALL SILT FENCE BETWEEN REGRADED ROAD AND INTERMITTENT STREAM WHERE ROAD IS ADJACENT TO STREAM CHANNEL.

SERVICE AREAS ADJACENT TO THE PANEL ARRAY AREAS, SPREAD MULCH AND SEED ACCORDING TO GENERAL NOTE 6. INSTALL SILT FENCE ON DOWNSLOPE
SIDE OF DISTURBED AREA.
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1 THE PREDOMINANT SOIL TYPE IN THIS AREA IS HIGHLY PRONE TO BOTH WIND AND WATER EROSION. THEREFORE, THE IMPLEMENTATION OF EROSION
/ CONTROL PRACTICES MUST BE AN INTEGRAL PART OF ALL PHASES OF CONSTRUCTION.
RAI

CONSTRUCTION ENTRANCE
(SEE DETAIL ESC-10)

5 THE IMPLEMENTATION OF THESE EROSION CONTROL PLANS AND THE CONSTRUCTION, MAINTENANCE, REPLACEMENT, Al N ESE
FACILITIES IS THE RESPONSIBILITY OF THE CONTRACTOR UNTIL ALL CONSTRUCTION IS COMPLETED, APPROVED AND VEGETATION/LANDSCAPING IS
( ESTABLISHED.
PROPOSED ER! ITION AND WILL NEED TO BE UPDATED AS
B R s S s _
4. THE EROSION CONTROL FACILITIES SHOWN ON THESE PLANS MUST BE CONSTRUCTED IN CONNECTION WITH ALL CLEARING AND GRADING ACTIVITIES, AND  «
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EXHIBIT I: SOIL CONDITIONS

Attachment I-2. Draft Fugitive Dust
Control Plan

Sunstone Solar Project Final Application for Site Certificate
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1.0 Introduction

This Fugitive Dust Control Plan (Plan) has been developed by Sunstone Solar, LLC (Sunstone Solar),
a subsidiary of Pine Gate Renewables, LLC, for the proposed Sunstone Solar Project (Facility) in
Morrow County, Oregon (Figure 1). The purpose of this Plan is to reduce fugitive dust emissions
associated with construction-related activities of a photovoltaic energy generation facility with up
to 1,200 megawatts (MW) alternating current and related or supporting facilities, as well as a 1,200
MW distributed battery energy storage system. The majority of the site consists of a mix of fallow
fields and fields in small grain production, primarily dryland wheat; no farmlands within the site
boundary receive irrigation (the application of water to land for purposes of growing agricultural
products; Sunstone Solar 2023a). This Plan summarizes the sources of and regulatory issues that
relate to fugitive dust emissions; identifies responsibilities, monitoring, and training; and provides
reasonable available control methods for fugitive dust in a table for easy reference in the field
(Attachment 1).

This is an owner-imposed Plan that is expected to be implemented, maintained, and adaptively
managed by the selected contractor throughout all phases of construction. The performance criteria
and suggested measures identified in this Plan are minimums, and the contractor is expected to
identify and implement additional measures as needed to fully meet all regulatory and public safety
performance criteria. As identified in this Plan, the contractor may propose alternative approaches
for consideration by the owner.

1.1 Fugitive Dust Sources

The Natural Resources Conservation Service (NRCS) Web Soil Survey identified 13 major soil types
within the project area (NRCS 2023; see Sunstone Solar 2023b). Approximately 64 percent of the
site is composed of Warden silt loam (Sunstone Solar 2023a), which is moderately or severely
susceptible to erosion from ground disturbance, wind, and vehicle traffic on unpaved roads due to
its composition of hemic organic soil materials and very fine sand (Sunstone Solar 2023b; NRCS
2011). Additionally, 20 percent of the site is composed of Ritzville silt loam, which is also
moderately or severely susceptible to erosion from ground disturbance, wind, and vehicle traffic
due to its composition of silt and fibric organic material (Sunstone Solar 2023b; NRCS 2011). Due to
their composition, the retention of moisture in these sediments is thus restricted. Furthermore,
these sediment particles have a low resistance to dust propagation and would be transported or
drift to adjacent lands due to the lack of water through irrigation; thus, these soils are considered at
high risk for fugitive dust.
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Fugitive dust can arise from a variety of construction and operational activities associated with
solar development. The sources can be grouped into three general categories: dust created from
ground-disturbing activities such as clearing and grading, dust created from wind action on bare
soils and stockpiles such as those not fully stabilized post-construction with either vegetation or a
tackifier, and dust created from traffic on unpaved roads. Sediment is the basis for fugitive dust,
meaning that sediment particles can become fugitive dust if they are windborne. Therefore, the
thresholds for treating sediment and erosion on the site will be similar if not the same as the
thresholds for treating fugitive dust. Maintaining existing vegetation and root systems is the single
most effective method for avoiding fugitive dust and sediment. Where existing vegetation and root
systems are disturbed, quickly reestablishing vegetation is critical.

1.2 Regulatory Compliance

Fugitive dust is a source of particulate matter with a mean diameter less than 10 microns (PM1o)
which is one of the seven air pollutants the U.S. Environmental Protection Agency (EPA) regulates
under the National Ambient Air Quality Standards (NAAQS). To a lesser extent, fugitive dustis a
source of particulate matter with a mean diameter less than 2.5 microns (PM:;), which has
proposed regulations pending under NAAQS. These soil particles are very small, can remain
suspended in the air for long periods of time, and are easily inhaled into the lungs. Increased risks
of death and disease have been linked to periods of high outdoor PM1oand PM; 5 concentrations.
These fine particles can potentially be lifted thousands of feet into the atmosphere and transported
across continents and oceans creating global health, ecological, and climate change impacts.

The EPA shares responsibility with the Oregon Department of Environmental Quality (ODEQ) for
the implementation of Clean Air Act (CAA) criteria in Oregon. ODEQ implements the CAA rules
under the EPA-approved Oregon Administrative Rules (Chapter 340, Division 21 General Emission
Standards for Particulate Matter). Fugitive dust is the primary concern related to the CAA at the
Project. Fugitive dust is defined by ODEQ as dust that visibly leaves the project site for a period of
more than 18 seconds in a 6-minute period, determined by the attached EPA Method 22 (ODEQ
2019) at the downwind property boundary (Oregon Administrative Rules [0AR] 340-208-0210
(2)-a and -b).

The ODEQ Rule 340-208-0210 contains the following requirements for fugitive dust:

e Reasonable precautions must be taken to prevent particulate matter from becoming
airborne. This includes, but is not limited to, the use of water or other chemicals to control
dust during construction, on unpaved roads, and during the transport of materials;
enclosure of materials stockpiles and covering of open-body trucks; and prompt removal
from paved streets of earth or other material.

o [f fugitive dust is discovered, ODEQ may require the Facility to cease work until the fugitive
dust emissions are controlled. Emissions are considered controlled when fugitive dust is no
longer leaving the Facility site for more than 18 seconds in a 6-minute period.
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Further, ODEQ Rule 340-208-0300 specifies that it is prohibited to cause or allow any air
contaminants (e.g., fugitive dust) to create a nuisance. If ODEQ determines that a nuisance has been
created, the agency may pursue informal or formal enforcement actions to abate the nuisance.

A National Pollutant Discharge Elimination System Construction Stormwater Discharge Permit
(Oregon 1200-C Construction Stormwater Permit), pursuant to Oregon Revised Statutes 468.050
and Section 402 of the federal Clean Water Act, will be obtained from ODEQ. This permit requires
the permit holder to “Prevent wind-blown soil and dust from areas with exposed soil through the
appropriate application of water or other dust suppression techniques to control the generation of
pollutants that could be discharged in stormwater from the site” (Section 2.2.9) and requires permit
holders to implement measures including monitoring, record keeping, reporting of exceedances,
and installation, maintenance, and adaptive management of best management practices (BMPs) to
control both stormwater and fugitive dust discharges. Implementation of these measures is
intended to reduce fugitive dust to a negligible impact and ensure compliance with applicable air
quality regulations.

The Morrow County Code regulates nuisances through the Oregon State Statute Chapter 203.
Controlling fugitive dust emissions is required to avoid creating a public nuisance, which is defined
as “any thing, substance, or act that is a threat to the public health, safety or welfare” (Morrow
County Code Enforcement Ordinance ORD-2021-4).

2.0 Fugitive Dust Control Plan

2.1 Responsibility

The expectation is that the Contractor will implement and adaptively manage this Plan, controlling
fugitive dust emissions and meeting all regulatory and public safety performance criteria
throughout construction. As described in Section 1.2 above, the holder of the Oregon 1200-C permit
is required to control fugitive dust emissions, including ensuring compliance by all subcontractors
and outside service providers.

If Sunstone Solar identifies that the regulatory and public safety performance criteria are not being
met, Sunstone Solar will implement enforcement measures, including but not limited to:

e Issuance of a Non-Conformance and/or Non-Compliance Report.

e Contractor to prepare and submit a corrective action plan.

e Contractor to document corrective actions taken and performance criteria met.

e Partial or full stoppage of work on site through activation of shut-down clause in contract.

e At Sunstone Solar’s sole discretion, an outside contractor may be contracted to implement
corrective actions, to be reimbursed by the Contractor.

Additionally, Sunstone Solar may establish a Community Action Council to create an open and
ongoing pathway for communication with stakeholders for the Project, including controlling
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fugitive dust emissions and avoiding the creation of nuisances. The Community Action Council
could include representatives from the Morrow County Commissioners’ Office, Morrow County
Planning Department, Oregon Department of Transportation, and neighboring landowners. The
Contractor will work with Sunstone Solar to determine whether this Community Action Council will
be established, and if so, the details of its establishment.

2.2 Monitoring

As required by the 1200-C permit, the permit holder will perform visual monitoring and
recordkeeping by a Certified Erosion and Sediment Control or Storm Water Quality Inspector
(inspector). The Contractor’s construction site manager and inspector will be responsible for
ensuring that the measures in this Plan are implemented, monitored, and adaptively managed, and
that any exceedances are immediately reported to Sunstone Solar.

The visual monitoring required by the 1200-C permit must occur at least once every 14 calendar
days. However, because OAR 340-208-0210 restricts visible fugitive emissions on a continuous
standard to a maximum of 18 seconds in a given 6-minute period, and because fugitive dust
emissions may provide an immediate public safety concern in this location, this Plan requires that
fugitive dust be monitored and controlled on an ongoing basis.

Monitoring for fugitive dust emissions shall include:

o Use of EPA Method 22 (ODEQ 2019; see Appendix 2) as specified in OAR 340-208-0210, at
least once a day.

e The observation shall be performed during times of peak construction activity at the
downwind property boundary.

e Recording of observations in a fugitive dust inspection log that is kept on site and shall be
available digitally to Sunstone Solar. This log shall include all information required in EPA
Method 22 and shall also include photos and/or video taken during the observation period
to document conditions.

e Installation and operation of a weather station, recording (at a minimum) wind speed and
direction.

Triggers for additional, more frequent monitoring will include:
e Observation of visible fugitive dust emissions by Contractor, agency, or Sunstone Solar staff.
e Request by a member of the Community Action Council established by Sunstone Solar.
e Wind speeds greater than 15 miles per hour.

e Receipt of complaints or concerns through the Project Dust Control Hotline.

2.3 Training

EPA Method 22 (ODEQ 2019) does not require a specific certification, but it is necessary that the
person responsible for observations completed for this method be knowledgeable with respect to
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the general procedures for determining the presence of visible emissions. At a minimum, the
observer must be trained and knowledgeable regarding the effects of background contrast, ambient
lighting, observer position relative to lighting, wind, and the presence of uncombined water
(condensing water vapor) on the visibility of emissions. This training is to be obtained from written
materials found in the references cited in Method 22 (EPA 2019) or from the lecture portion of the
EPA Method 9 certification course. The Contractor shall document in the inspection log how the
person responsible for observations meets this requirement.

Construction workers will attend a Worker Environmental Awareness Program training prior to
conducting construction activities. This training will include a summary of fugitive dust control
measures included in this Plan and the responsibilities of personnel working on the Facility related
to fugitive dust control.

2.4 Fugitive Dust Prevention and Management

This document and the attached table are intended to provide guidance to construction personnel
on measures intended to minimize impacts and control fugitive dust emissions during construction.
It is the responsibility of the Contractor to monitor and adaptively manage the site to maintain
compliance with all local, state, and federal requirements. Additionally, this Plan is supplemental to
the Contractor’s Erosion and Sediment Control Plan and does not substitute for any requirements
of ODEQ or other agencies.

This Plan is performance-based. As shown in the flow chart in Figure 2, if fugitive dust emissions in
excess of the ODEQ criteria of 18 seconds in a 6-minute period occur, the Contractor shall:

e Implement adaptive management actions, including altering work operations and/or pause
work until the fugitive dust emissions are controlled.

e Document that fugitive dust emissions have been controlled, including monitoring with EPA
Method 22.

¢ [n addition to any reporting requirements required in the 1200-C permit, report
noncompliance incidents and adaptive management actions taken by Sunstone Solar within
24 hours of occurrence.

The Contractor shall maintain and implement this Plan during all phases of construction. The table
in Appendix 1 provides suggested Reasonable Available Control Measures (RACMs) for anticipated
fugitive dust sources based on industry-standard BMPs and reasonable precautions specified in the
Oregon 1200-C permit, ODEQ’s Construction Stormwater Best Management Practices Manual
(Manual) (ODEQ 2021), and OAR 340-208-0210. Supplemental RACMs are identified in the table in
case initial RACMs are not effective in controlling fugitive dust or are not feasible to implement
(Appendix 1).

The Contractor shall identify and implement additional RACMs as needed to control fugitive dust
emissions. Additionally, the Contractor may propose alternative approaches and RACMs for
controlling fugitive dust. This proposal shall be made in writing and is subject to the approval of
Sunstone Solar.
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Figure 2. Dust Control Plan Flow Chart
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Sunstone Solar: Fugitive Dust Sources and Reasonable Available Control Measures

Construction Phase

RACM(s)

Supplemental RACM(s)

All Phases of
Construction

Daily fugitive dust monitoring and record keeping.

Increase frequency of monitoring.

Prominent display of Dust Control Hotline signs, providing direct
access to the Contractor’s site manager or inspector.

If established, proactive engagement with Community Action
Council.

If established, Worker Environmental Awareness Program training
for all construction employees.

Additional trainings and refreshers for employees.

Maintain stockpile of BMPs on site, including sufficient palliatives for
a single treatment of all site access roads and sufficient palliatives,
mulch, and/or hydromulch for a minimum of 25 percent of the total
disturbed area, and machinery for application.

Increase stockpile of palliatives, mulch, and/or hydromulch and
add additional BMPs.

Documentation and reporting of adaptive management actions.

Development and submittal of revised Fugitive Dust Control Plan.

Site Access

Install and maintain stabilized construction entrances at
ingress/egress locations and restrict traffic to these locations.

Add additional construction entrance BMPs (e.g., wheel wash).

Daily sweeping up of sediment from paved surfaces utilizing vacuum
sweeper with HEPA filtration.

Increase sweeper frequency.

Access roads shall be graveled.

Road maintenance and reapplication of gravel.

Access roads will be stabilized with water or palliative sufficient to
eliminate visible and sustained dust from vehicular travel and wind
erosion. Reapply stabilization as necessary to maintain dust-free
condition.

If water is unavailable or ineffective, or if water use is limited by
any agency or regulation, access roads will be stabilized with
longer-lasting palliatives.

Restrict construction traffic to established and stabilized access
routes.

Install fencing or barricades to prevent traffic outside of
established routes.

Limit traffic speeds to 15 miles per hour on stabilized unpaved roads
within the site as long as such speeds do not create significant visible
dust emissions. Traffic speed signs shall be displayed prominently at
all site entrances and exits.

Limit traffic speeds within the site to 5 or 10 miles per hour.
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Construction Phase

RACM(s)

Supplemental RACM(s)

Clearing, Grading, and
Unstable Surfaces

Maintain the natural topography and vegetation of the site to the
extent possible, including by limited grading and limited
establishment of temporary access roads.

Reduce area being actively worked and stabilize unworked areas.

Phase construction to expose the minimum amount of soil necessary.

Increase construction phasing to further minimize exposed soil.

Leave existing vegetation intact to the extent possible.

Utilize mowing and rolling techniques to maintain plant root
systems for soil stabilization.

Minimize disturbance areas and soil exposure to the maximum extent
feasible.

Limit work to a portion of the disturbed area until all disturbed
areas receive temporary or final stabilization.

When wind speeds exceed 15 miles per hour, minimize new
disturbances to the extent possible and/or mobilize additional water
trucks or palliatives to minimize fugitive dust from exposed surfaces.

Stop all ground disturbing activities and apply additional dust
control measures until measures are effective or wind speeds
slow and fugitive emissions stop.

Separate and cover topsoil.

Increase maintenance frequency for topsoil cover. Combine
methods, such as mulch plus tackifier.

Stabilize exposed soils within the timeframes established in the
1200-C permit. Stabilize exposed soils in stages based on site
conditions and weather.

Stabilize exposed soils more frequently, even if additional work is
anticipated within the timeframe established in the 1200-C
permit. Reapply stabilization measures following any additional
disturbances.

Temporarily stabilize exposed surfaces to prohibit significant and
sustained visible fugitive dust from wind erosion. Utilize BMPs such
as mulch, hydromulch with or without seeds, tackifier, spreading
stone or gravel, and trackwalking.

Combine stabilization methods, such as mulch plus tackifier, or
trackwalking plus hydromulch. Increase frequency of
maintenance of stabilization.

Seed exposed surfaces during the appropriate season with approved
temporary or permanent seed mixes.

Reapply seed to newly disturbed areas or areas with poor
germination. Use temporary seeding even if additional work is
anticipated before final stabilization. Use irrigation to enhance
seeding success.

Gate seals should be tight on dump trucks. Soil load shall be kept
below 6 inches of the freeboard of the truck. Drop heights shall be
minimized when loaders dump soil into trucks.

Cover haul trucks with a tarp or other suitable cover.

Sunstone Solar Project



Draft Fugitive Dust Control Plan

Appendix 2: EPA Method 22

Sunstone Solar Project



State of Oregon Department of Environmental Quality

mm OAR 340-208-0210

State of Oregon
Department of

= EPA Method 22



Environmental Protection Agency Pt. 60, App. A-6, Meth. 18

Vent to Charcoal Adsorbers
10:1 woa | ]
—o0 o—]
\~ Quick Connects
To Gas Sample
Valve

Heated Line
From Probe

D &

Connect
Source
Gas Pump
1.5 L/Min
Flowmeters
(On Outside
of Box)
3-Way Valves
In 100:1
Position
Check Valve
\__,5 Quick Connects Flow Rate
For Calibration of
_____________________________________ — — — 1 1350 ce/Min

Heated Box at 120°C or Source Temperature

Figure 18-13. Schematic Diagram of the Heated Box Required
for Dilution of Sample Gas.

GASEOUS ORGANIC SAMPLING AND ANALYSIS CHECK LIST

[Respond with initials or number as appropriate]

1. Presurvey data:
A. Grab sample collected ......covevviiiniiiiiiiiiieeeeeeeaes
B. Grab sample analyzed for composition
Method GC .....
GC/MS
Other ..............
C. GC-FID analysis performed ...
2. Laboratory calibration data:
A. Calibration curves prepared ........coceeeeeveeiinirnenenennennnns
Number of components .........coeeevveveiiniiniiiniinennnns
Number of concentrations/component (3 re-
quired).
B. Audit samples (optional):
Analysis completed ........
Verified for concentration . .
OK obtained for field WOTK .......cccoveviviiiiiiiiiiiniiniiennes
3. Sampling procedures:
A. Methoad:
Bag SAMDPLE .oiiiiiiiiiiii s O
Direct interface .......cc..ccooeeiiiiiiiiiiiiiniiiiin, O
Dilution interface .......cc.coeeiiiiiiiiiiiiinininienne, O
B. Number of samples collected ........cccoovviiiiiiininnininnnnn O
4. Field Analysis:
A. Total hydrocarbon analysis performed .
B. Calibration curve prepared ................ .
Number of components .......cccceveveviiiiiiiiieninnnnnn.
Number of concentrations per component (3 re-
quired).

oooogo

ooo

ooo
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Gaseous Organic Sampling and Analysis
Data

Plant

40 CFR Ch. | (7-1-18 Edition)

Date
Location

GASEOUS ORGANIC SAMPLING AND ANALYSIS CHECK LIST (RESPOND WITH INITIALS OR NUMBER AS
APPROPRIATE)

1. Pre-survey data .........cccooceiiiiniiciiicniieieece
A. Grab sample collected ............c.......
B. Grab sample analyzed for composition .

Method GC .

GC/MS ...

Other

Date

C. GC-FID analysis performed .............

2. Laboratory calibration curves prepared ..........
A. Number of components ....................

B. Number of concentrations per component (3
required) .....ccoceeiieniie e

C. OK obtained for field work ...............

3. Sampling procedures.
A. Method.

Bag sample .......cccocevniiiiienins
Direct interface .........ccccceeueneee.
Dilution interface ..........c.c........
B. Number of samples collected ...........

4. Field Analysis.

A. Total hydrocarbon analysis performed
B. Calibration curve prepared ...............

Number of components

Number of concentrations per compo-
nent (3 required) .......cccce..

Figure 18-14. Sampling and Analysis Sheet

[36 FR 24877, Dec. 23, 1971]

EDITORIAL NOTE: For FEDERAL REGISTER citations affecting appendix A-6 to part 60, see the
List of CFR sections Affected, which appears in the Finding Aids section of the printed vol-

ume and at www.fdsys.gov.

APPENDIX A-7 TO PART 60—TEST
METHODS 19 THROUGH 25E

Method 19—Determination of sulfur dioxide
removal efficiency and particulate, sul-
fur dioxide and nitrogen oxides emission
rates

Method 20—Determination of nitrogen ox-
ides, sulfur dioxide, and diluent emis-
sions from stationary gas turbines

Method 21—Determination of volatile or-
ganic compound leaks

Method 22—Visual determination of fugitive
emissions from material sources and
smoke emissions from flares

Method 23—Determination of Poly-
chlorinated Dibenzo-p-Dioxins and Poly-
chlorinated Dibenzofurans From Sta-
tionary Sources

Method 24—Determination of volatile matter
content, water content, density, volume

solids, and weight solids of surface coat-
ings

Method 24A—Determination of volatile mat-
ter content and density of printing inks
and related coatings

Method 25—Determination of total gaseous
nonmethane organic emissions as carbon

Method 26A—Determination of total gaseous
organic concentration using a flame ion-
ization analyzer

Method 26B—Determination of total gaseous
organic concentration using a nondisper-
sive infrared analyzer

Method 25C—Determination of nonmethane
organic compounds (NMOC) in MSW
landfill gases

Method 25D—Determination of the Volatile
Organic Concentration of Waste Samples

Method 25E—Determination of Vapor Phase
Organic Concentration in Waste Samples
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The test methods in this appendix are re-
ferred to in §60.8 (Performance Tests) and
§60.11 (Compliance With Standards and
Maintenance Requirements) of 40 CFR part
60, subpart A (General Provisions). Specific
uses of these test methods are described in
the standards of performance contained in
the subparts, beginning with Subpart D.

Within each standard of performance, a
section title ‘‘Test Methods and Procedures”
is provided to: (1) Identify the test methods
to be used as reference methods to the facil-
ity subject to the respective standard and (2)
identify any special instructions or condi-
tions to be followed when applying a method
to the respective facility. Such instructions
(for example, establish sampling rates, vol-
umes, or temperatures) are to be used either
in addition to, or as a substitute for proce-
dures in a test method. Similarly, for
sources subject to emission monitoring re-
quirements, specific instructions pertaining
to any use of a test method as a reference
method are provided in the subpart or in Ap-
pendix B.

Inclusion of methods in this appendix is
not intended as an endorsement or denial of
their applicability to sources that are not
subject to standards of performance. The
methods are potentially applicable to other
sources; however, applicability should be
confirmed by careful and appropriate evalua-
tion of the conditions prevalent at such
sources.

The approach followed in the formulation
of the test methods involves specifications
for equipment, procedures, and performance.
In concept, a performance specification ap-
proach would be preferable in all methods
because this allows the greatest flexibility
to the user. In practice, however, this ap-
proach is impractical in most cases because
performance specifications cannot be estab-
lished. Most of the methods described herein,
therefore, involve specific equipment speci-
fications and procedures, and only a few
methods in this appendix rely on perform-
ance criteria.

Minor changes in the test methods should
not necessarily affect the validity of the re-
sults and it is recognized that alternative
and equivalent methods exist. section 60.8
provides authority for the Administrator to
specify or approve (1) equivalent methods, (2)
alternative methods, and (3) minor changes

Pt. 60, App. A-7, Meth. 19

in the methodology of the test methods. It
should be clearly understood that unless oth-
erwise identified all such methods and
changes must have prior approval of the Ad-
ministrator. An owner employing such meth-
ods or deviations from the test methods
without obtaining prior approval does so at
the risk of subsequent disapproval and re-
testing with approved methods.

Within the test methods, certain specific
equipment or procedures are recognized as
being acceptable or potentially acceptable
and are specifically identified in the meth-
ods. The items identified as acceptable op-
tions may be used without approval but
must be identified in the test report. The po-
tentially approvable options are cited as
‘“‘subject to the approval of the Adminis-
trator” or as ‘‘or equivalent.” Such poten-
tially approvable techniques or alternatives
may be used at the discretion of the owner
without prior approval. However, detailed
descriptions for applying these potentially
approvable techniques or alternatives are
not provided in the test methods. Also, the
potentially approvable options are not nec-
essarily acceptable in all applications.
Therefore, an owner electing to use such po-
tentially approvable techniques or alter-
natives is responsible for: (1) assuring that
the techniques or alternatives are in fact ap-
plicable and are properly executed; (2) in-
cluding a written description of the alter-
native method in the test report (the written
method must be clear and must be capable of
being performed without additional instruc-
tion, and the degree of detail should be simi-
lar to the detail contained in the test meth-
ods); and (3) providing any rationale or sup-
porting data necessary to show the validity
of the alternative in the particular applica-
tion. Failure to meet these requirements can
result in the Administrator’s disapproval of
the alternative.

METHOD 19—DETERMINATION OF SULFUR DIOX-
IDE REMOVAL EFFICIENCY AND PARTICULATE
MATTER, SULFUR DIOXIDE, AND NITROGEN
OXIDE EMISSION RATES

1.0 Scope and Application

1.1 Analytes. This method provides data re-
duction procedures relating to the following
pollutants, but does not include any sample
collection or analysis procedures.

Analyte CAS No. Sensitivity
Nitrogen oxides (NOx), in-
cluding:
Nitric oxide (NO) ......... 10102-43-9 ..o N/A
Nitrogen dioxide (NO,) | 10102—-44-0.
Particulate matter (PM) ...... None assigned . N/A
Sulfur dioxide (SO3) ........... 7499-09-05 N/A
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1.2 Applicability. Where specified by an ap-
plicable subpart of the regulations, this
method is applicable for the determination
of (a) PM, SO,, and NOx emission rates; (b)
sulfur removal efficiencies of fuel
pretreatment and SO, control devices; and
(c) overall reduction of potential SO, emis-
sions.

2.0 Summary of Method

2.1 Emission Rates. Oxygen (0,) or carbon
dioxide (CO,) concentrations and appropriate
F factors (ratios of combustion gas volumes
to heat inputs) are used to calculate pollut-
ant emission rates from pollutant concentra-
tions.

2.2 Sulfur Reduction Efficiency and SO,
Removal Efficiency. An overall SO, emission
reduction efficiency is computed from the ef-
ficiency of fuel pretreatment systems, where
applicable, and the efficiency of SO, control
devices.

2.2.1 The sulfur removal efficiency of a fuel
pretreatment system is determined by fuel
sampling and analysis of the sulfur and heat
contents of the fuel before and after the
pretreatment system.

2.2.2 The SO, removal efficiency of a con-
trol device is determined by measuring the
SO; rates before and after the control device.

2.2.2.1 The inlet rates to SO, control sys-
tems (or, when SO, control systems are not
used, SO, emission rates to the atmosphere)
are determined by fuel sampling and anal-
ysis.

3.0 Definitions [Reserved]
4.0 Interferences [Reserved]
5.0 Safety [Reserved]
6.0 Equipment and Supplies [Reserved]
7.0 Reagents and Standards [Reserved]

8.0 Sample Collection, Preservation, Storage,
and Transport [Reserved]

9.0 Quality Control [Reserved]

10.0 Calibration and Standardication
[Reserved]

11.0 Analytical Procedures [Reserved]

12.0 Data Analysis and Calculations

12.1 Nomenclature

Bw. = Moisture fraction of ambient air, per-
cent.

Bws = Moisture fraction of effluent gas, per-
cent.

%C = Concentration of carbon from an ulti-
mate analysis of fuel, weight percent.

Cq = Pollutant concentration, dry basis, ng/
scm (1b/scf)

40 CFR Ch. | (7-1-18 Edition)

%C024,%CO0,2, = Concentration of carbon di-
oxide on a dry and wet basis, respec-
tively, percent.

C,, = Pollutant concentration, wet basis, ng/
scm (1b/scf).

D = Number of sampling periods during the
performance test period.

E = Pollutant emission rate, ng/J (1b/million
Btu).

E, = Average pollutant rate for the specified
performance test period, ng/J (1b/million
Btuw).

E.., E. = Average pollutant rate of the con-
trol device, outlet and inlet, respec-
tively, for the performance test period,
ng/J (Ib/million Btu).

Ey; = Pollutant rate from the steam gener-
ating unit, ng/J (1b/million Btu)

Ey, = Pollutant emission rate from the steam
generating unit, ng/J (1b/million Btu).

E. = Pollutant rate in combined effluent, ng/
J (Ib/million Btu).

E., = Pollutant emission rate in combined ef-
fluent, ng/J (1b/million Btu).

Eq = Average pollutant rate for each sam-
pling period (e.g., 24-hr Method 6B sample
or 24-hr fuel sample) or for each fuel lot
(e.g., amount of fuel bunkered), ng/J (1b/
million Btu).

E4 = Average inlet SO, rate for each sam-
pling period d, ng/J (1b/million Btu)

E, = Pollutant rate from gas turbine, ng/J
(Ib/million Btu).

E.. = Daily geometric average pollutant rate,
ng/J (lbs/million Btu) or ppm corrected
to 7 percent O,.

Ejo.E;i = Matched pair hourly arithmetic av-
erage pollutant rate, outlet and inlet, re-
spectively, ng/J (Ib/million Btu) or ppm
corrected to 7 percent O,.

En = Hourly average pollutant, ng/J (1b/mil-
lion Btu).

En; = Hourly arithmetic average pollutant
rate for hour ‘‘j,”” ng/J (Ib/million Btu) or
ppm corrected to 7 percent O..

EXP = Natural logarithmic base (2.718)
raised to the value enclosed by brackets.

F4, Fw, Fc. = Volumes of combustion compo-
nents per unit of heat content, scm/J
(scf/million Btu).

GCV = Gross calorific value of the fuel con-
sistent with the ultimate analysis, kJ/kg
(Btwlb).

GCV,, GCV, = Gross calorific value for the
product and raw fuel lots, respectively,
dry basis, kJ/kg (Btu/lb).

%H = Concentration of hydrogen from an ul-
timate analysis of fuel, weight percent.

H = Total number of operating hours for
which pollutant rates are determined in
the performance test period.

H, = Heat input rate to the steam generating
unit from fuels fired in the steam gener-
ating unit, J/hr (million Btu/hr).

H, = Heat input rate to gas turbine from all
fuels fired in the gas turbine, J/hr (mil-
lion Btu/hr).
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%H,0 = Concentration of water from an ulti-
mate analysis of fuel, weight percent.

H, = Total numbers of hours in the perform-
ance test period (e.g., 720 hours for 30-day
performance test period).

K = Conversion factor, 10-5 (kJ/J)/(%) [106
Btu/million Btu].

K. = (9.57 scm/kg)/% [(1.53 scf/1b)/%].

K. = (2.0 scm/kg)/% [(0.321 scf/1b)/%].

Kha = (22.7 scm/kg)/% [(3.64 scf/lb)/%].

Khw = (34.74 scm/kg)/% [(5.5T scf/1b)/%].

K, = (0.86 scm/kg)/% [(0.14 scf/1b)/%].

K, = (2.85 scm/kg)/% [(0.46 scf/1b)/%].

K = (3.54 scm/kg)/% [(0.57 scf/1b)/%].

K, = (1.30 scm/kg)/% [(0.21 scf/1b)/%].

In = Natural log of indicated value.

Ly, L, = Weight of the product and raw fuel
lots, respectively, metric ton (ton).

%N = Concentration of nitrogen from an ul-
timate analysis of fuel, weight percent.

N = Number of fuel lots during the averaging
period.

n = Number of fuels being burned in com-
bination.

ng = Number of operating hours of the af-
fected facility within the performance
test period for each E4 determined.

n, = Total number of hourly averages for
which paired inlet and outlet pollutant
rates are available within the 24-hr mid-
night to midnight daily period.

%O = Concentration of oxygen from an ulti-
mate analysis of fuel, weight percent.
%024, %05, = Concentration of oxygen on a

dry and wet basis, respectively, percent.

P, = Potential SO, emissions, percent.

%R¢ = SO, removal efficiency from fuel
pretreatment, percent.

%R, = SO, removal efficiency of the control
device, percent.

%Rea = Daily geometric average percent re-
duction.

%R, = Overall SO, reduction, percent.

%S = Sulfur content of as-fired fuel lot, dry
basis, weight percent.

S. = Standard deviation of the hourly aver-
age pollutant rates for each performance
test period, ng/J (1b/million Btu).

%S¢ = Concentration of sulfur from an ulti-
mate analysis of fuel, weight percent.

S; = Standard deviation of the hourly aver-
age inlet pollutant rates for each per-

20.9
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formance test period, ng/J (Ib/million
Btu).

S, = Standard deviation of the hourly aver-
age emission rates for each performance
test period, ng/J (1b/million Btu).

%Sp, %S; = Sulfur content of the product and
raw fuel lots respectively, dry basis,
weight percent.

toos = Values shown in Table 19-3 for the in-
dicated number of data points n.

Xx = Fraction of total heat input from each
type of fuel k.

12.2 Emission Rates of PM, SO, and NOx.
Select from the following sections the appli-
cable procedure to compute the PM, So,, or
NOx emission rate (E) in ng/J (Ib/million
Btu). The pollutant concentration must be in
ng/scm (1b/scf) and the F factor must be in
scm/J (scf/million Btu). If the pollutant con-
centration (C) is not in the appropriate
units, use Table 19-1 in section 17.0 to make
the proper conversion. An F factor is the
ratio of the gas volume of the products of
combustion to the heat content of the fuel.
The dry F factor (F4) includes all compo-
nents of combustion less water, the wet F
factor (Fy) includes all components of com-
bustion, and the carbon F factor (F.) in-
cludes only carbon dioxide.

NoTE: Since F,, factors include water re-
sulting only from the combustion of hydro-
gen in the fuel, the procedures using F,, fac-
tors are not applicable for computing E from
steam generating units with wet scrubbers
or with other processes that add water (e.g.,
steam injection).

12.2.1 Oxygen-Based F Factor, Dry Basis.
When measurements are on a dry basis for
both O (%04) and pollutant (C4) concentra-
tions, use the following equation:

20.9
(20.9-%0,,)

12.2.2 Oxygen-Based F Factor, Wet Basis.
When measurements are on a wet basis for
both O, (%0.y) and pollutant (Cy) concentra-
tions, use either of the following:

12.2.2.1 If the moisture fraction of ambient
air (Bwa) is measured:

E=C,F, Eq. 19-1

Instead of actual measurement, B,,, may be
estimated according to the procedure below.
NoTE: The estimates are selected to ensure
that negative errors will not be larger than
—1.5 percent. However, positive errors, or

Col [209(1-B,,)-%0,, |

Eq. 19-2

over-estimation of emissions by as much as 5
percent may be introduced depending upon
the geographic location of the facility and
the associated range of ambient moisture.
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12.2.2.1.1 By, = 0.027. This value may be used
at any location at all times.

12.2.2.1.2 By, = Highest monthly average of
Bw. that occurred within the previous cal-
endar year at the nearest Weather Service
Station. This value shall be determined an-
nually and may be used as an estimate for
the entire current calendar year.

E= 20.9

40 CFR Ch. | (7-1-18 Edition)

12.2.2.1.3 By, = Highest daily average of
Bwa that occurred within a calendar month
at the nearest Weather Service Station, cal-
culated from the data from the past 3 years.
This value shall be computed for each month
and may be used as an estimate for the cur-
rent respective calendar month.

12.2.2.2 If the moisture fraction (Bys) of the
effluent gas is measured:

12.2.3 Oxygen-Based F Factor,
Basis.

12.2.3.1 When the pollutant concentration
is measured on a wet basis (Cy) and O, con-
centration is measured on a dry basis (%0zq4),
use the following equation:

(CF;)(20.9)
(1-B,,)(20.9-%0,,)

12.2.3.2 When the pollutant concentration
is measured on a dry basis (C4) and the O,
concentration is measured on a wet basis
(%02w), use the following equation:

_ C4F;209
~ (209-%0,,)

(1-By,)

12.2.4 Carbon Dioxide-Based F Factor, Dry
Basis. When measurements are on a dry basis
for both CO, (%CO,4) and pollutant (C4) con-
centrations, use the following equation:

100
E=C,F.———
%CO,,
12.2.5 Carbon Dioxide-Based F Factor, Wet
Basis. When measurements are on a wet

basis for both CO, (%CO,y) and pollutant (C,,)
concentrations, use the following equation:

100
E=C,F, —%CO
2w

12.2.6 Carbon Dioxide-Based F Factor, Dry/
Wet Basis.

12.2.6.1 When the pollutant concentration
is measured on a wet basis (Cy) and CO, con-
centration is measured on a dry basis
(%C024), use the following equation:

C,E 100
(1-B,,) %CO,q

Dry/Wet

. 19-4

Eq

Eq. 19-5

Eq. 19-6

Eq. 19-7

E= Eq. 19-8

CuFa [209(1-B,,,)-%0,,

Eq. 19-3

12.2.6.2 When the pollutant concentration
is measured on a dry basis (C4q) and CO, con-
centration is measured on a wet basis
(%CO0a,y), use the following equation:

100
%CO,,,

12.2.7 Direct-Fired Reheat Fuel Burning.
The effect of direct-fired reheat fuel burning
(for the purpose of raising the temperature
of the exhaust effluent from wet scrubbers to
above the moisture dew-point) on emission
rates will be less than 1.0 percent and, there-
fore, may be ignored.

12.2.8 Combined Cycle-Gas Turbine Sys-
tems. For gas turbine-steam generator com-
bined cycle systems, determine the emis-
sions from the steam generating unit or the
percent reduction in potential SO, emissions
as follows:

12.2.8.1 Compute the emission rate from the
steam generating unit using the following
equation:

E=C4F,(1-B,,) Eq. 19-9

Ey, =

Hg
o =B +—5(Be,—E,)  Eq. 19-10
Hb

12.2.8.1.1 Use the test methods and proce-
dures section of 40 CFR Part 60, Subpart GG
to obtain E. and E,. Do not use F,, factors
for determining E, or E.. If an SO, control
device is used, measure E., after the control
device.

12.2.8.1.2 Suitable methods shall be used to
determine the heat input rates to the steam
generating units (H,) and the gas turbine
(Hy).

12.2.8.2 If a control device is used, compute
the percent of potential SO, emissions (Ps)
using the following equations:

H

Ey =Eg —H—i(Eci —Eg) Eq. 19-11
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E
P, =100| [ - = Eq. 19-12
Ebi

NOTE: Use the test methods and procedures
section of Subpart GG to obtain E. and E,.
Do not use Fy factors for determining E, or
Eci~

12.3 F Factors. Use an average F factor ac-
cording to section 12.3.1 or determine an ap-
plicable F factor according to section 12.3.2.
If combined fuels are fired, prorate the appli-

_ K(Kp%H+K %C+K %S +K, %N -K,%O)
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cable F factors using the procedure in sec-
tion 12.3.3.

12.3.1 Average F Factors. Average F factors
(Fq, Fy, or F.) from Table 19-2 in section 17.0
may be used.

12.3.2 Determined F Factors. If the fuel
burned is not listed in Table 19-2 or if the
owner or operator chooses to determine an F
factor rather than use the values in Table 19—
2, use the procedure below:

12.3.2.1 Equations. Use the equations below,
as appropriate, to compute the F factors:

4=

K[K, %H +K %C +K,%S + K, %N - K, %0 + K, %H,0]

Eq. 19-13

GCV
v GCV,,
F, = M Eq. 19-15
GCV

NOTE: Omit the %H,O term in the equa-
tions for F, if %H and %O include the un-
available hydrogen and oxygen in the form of
H,0.)

12.3.2.2 Use applicable sampling procedures
in section 12.5.2.1 or 12.5.2.2 to obtain samples
for analyses.

12.3.2.3 Use ASTM D 3176-74 or 89 (all cited
ASTM standards are incorporated by ref-
erence—see §60.17) for ultimate analysis of
the fuel.

12.3.2.4 Use applicable methods in section
12.5.2.1 or 12.5.2.2 to determine the heat con-
tent of solid or liquid fuels. For gaseous
fuels, use ASTM D 1826-77 or 94 (incorporated
by reference—see §60.17) to determine the
heat content.

12.3.3 F Factors for Combination of Fuels.
If combinations of fuels are burned, use the
following equations, as applicable unless
otherwise specified in an applicable subpart:

F, = i(Xdek) Eq. 19-16
k=1

F, = i(Xkak) Eq. 19-17
k=1

F, = i(XkFck) Eq. 19-18

W
o

Eq. 19-14

12.4 Determination of Average Pollutant
Rates.

12.4.1 Average Pollutant Rates from Hourly
Values. When hourly average pollutant rates
(Eh), inlet or outlet, are obtained (e.g., CEMS
values), compute the average pollutant rate
(BE.) for the performance test period (e.g., 30
days) specified in the applicable regulation
using the following equation:

1 n
E, :EZEhj Eq. 19-19
j=1

12.4.2 Average Pollutant Rates from Other
than Hourly Averages. When pollutant rates
are determined from measured values rep-
resenting longer than 1l-hour periods (e.g.,
daily fuel sampling and analyses or Method
6B values), or when pollutant rates are deter-
mined from combinations of 1-hour and
longer than 1-hour periods (e.g., CEMS and
Method 6B values), compute the average pol-
lutant rate (E,) for the performance test pe-
riod (e.g., 30 days) specified in the applicable
regulation using the following equation:

i(ndEd)J’

_ =l
E,=F5—
anj
j=l

12.4.3 Daily Geometric Average Pollutant
Rates from Hourly Values. The geometric
average pollutant rate (Eg) is computed
using the following equation:

Eq. 19-20
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Eq. 19-21

E,, =exp LZ[ln(Ehj )]

0y g
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12.5 Determination of Overall Reduction in
Potential Sulfur Dioxide Emission.

12.5.1 Overall Percent Reduction. Compute
the overall percent SO, reduction (%R.)
using the following equation:

10— Re

%R, =100 1.0—(1.0
100

12.5.2 Pretreatment Removal Efficiency
(Optional). Compute the SO, removal effi-
ciency from fuel pretreatment (%Ry) for the

Eq. 19-22
100 q

averaging period (e.g., 90 days) as specified in
the applicable regulation using the following
equation:

i %Spj
<\ Gcv, |
%R; =100/ 10—~ —PL | Eq. 19-23
N (%S,
2lacv [
GCV

NoTE: In calculating %Ry, include %S and
GCV values for all fuel lots that are not
pretreated and are used during the averaging
period.

12.5.2.1 Solid Fossil (Including Waste) Fuel/
Sampling and Analysis.

NoOTE: For the purposes of this method, raw
fuel (coal or oil) is the fuel delivered to the
desulfurization (pretreatment) facility. For
oil, the input oil to the oil desulfurization
process (e.g., hydrotreatment) is considered
to be the raw fuel.

12.5.2.1.1 Sample Increment Collection. Use
ASTM D 2234-76, 96, 97a, or 98 (incorporated
by reference—see §60.17), Type I, Conditions
A, B, or C, and systematic spacing. As used
in this method, systematic spacing is in-
tended to include evenly spaced increments
in time or increments based on equal weights
of coal passing the collection area. As a min-
imum, determine the number and weight of
increments required per gross sample rep-
resenting each coal lot according to Table 2
or Paragraph 7.1.5.2 of ASTM D 2234. Collect
one gross sample for each lot of raw coal and
one gross sample for each lot of product coal.

12.5.2.1.2 ASTM Lot Size. For the purpose
of section 12.5.2 (fuel pretreatment), the lot
size of product coal is the weight of product
coal from one type of raw coal. The lot size
of raw coal is the weight of raw coal used to
produce one lot of product coal. Typically,
the lot size is the weight of coal processed in
a 1-day (24-hour) period. If more than one
type of coal is treated and produced in 1 day,

then gross samples must be collected and
analyzed for each type of coal. A coal lot size
equaling the 90-day quarterly fuel quantity
for a steam generating unit may be used if
representative sampling can be conducted
for each raw coal and product coal.

NoOTE: Alternative definitions of lot sizes
may be used, subject to prior approval of the
Administrator.

12.5.2.1.3 Gross Sample Analysis. Use ASTM
D 2013-72 or 86 to prepare the sample, ASTM
D 3177-75 or 89 or ASTM D 4239-85, 94, or 97 to
determine sulfur content (%S), ASTM D
3173-73 or 87 to determine moisture content,
and ASTM D 2015-77 (Reapproved 1978) or 96,
D 3286-85 or 96, or D 5865-98 or 10 to deter-
mine gross calorific value (GCV) (all stand-
ards cited are incorporated by reference—see
§60.17 for acceptable versions of the stand-
ards) on a dry basis for each gross sample.

12.5.2.2 Liquid Fossil Fuel-Sampling and
Analysis. See Note under section 12.5.2.1.

12.5.2.2.1 Sample Collection. Follow the
procedures for continuous sampling in ASTM
D 270 or D 4177-95 (incorporated by ref-
erence—see §60.17) for each gross sample
from each fuel lot.

12.5.2.2.2 Lot Size. For the purpose of sec-
tion 12.5.2 (fuel pretreatment), the lot size of
a product oil is the weight of product oil
from one pretreatment facility and intended
as one shipment (ship load, barge load, etc.).
The lot size of raw oil is the weight of each
crude liquid fuel type used to produce a lot
of product oil.
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NOTE: Alternative definitions of lot sizes
may be used, subject to prior approval of the
Administrator.

12.5.2.2.3 Sample Analysis. Use ASTM D
129-64, 78, or 95, ASTM D 1552-83 or 95, or
ASTM D 4057-81 or 95 to determine the sulfur
content (%S) and ASTM D 240-76 or 92 (all
standards cited are incorporated by ref-
erence—see §60.17) to determine the GCV of
each gross sample. These values may be as-
sumed to be on a dry basis. The owner or op-
erator of an affected facility may elect to de-
termine the GCV by sampling the oil com-
busted on the first steam generating unit op-
erating day of each calendar month and then
using the lowest GCV value of the three GCV
values per quarter for the GCV of all oil com-
busted in that calendar quarter.

12.5.2.3 Use appropriate procedures, subject
to the approval of the Administrator, to de-
termine the fraction of total mass input de-
rived from each type of fuel.

12.5.3 Control Device Removal Efficiency.
Compute the percent removal efficiency
(%R,) of the control device using the fol-
lowing equation:

K= 2x107(—“g 50, ) Y_ 1
%S J )\ kgcoal

After calculating Eg, use the procedures in
section 12.4 to determine the average inlet
SO, rate for the performance test period
(Bai).

12.5.3.2.2 Collect the fuel samples from a lo-
cation in the fuel handling system that pro-
vides a sample representative of the fuel
bunkered or consumed during a steam gener-
ating unit operating day. For the purpose of
as-fired fuel sampling under section 12.5.3.2
or section 12.6, the lot size for coal is the
weight of coal bunkered or consumed during
each steam generating unit operating day.
The lot size for oil is the weight of oil sup-
plied to the ‘‘day’” tank or consumed during
each steam generating unit operating day.
For reporting and calculation purposes, the
gross sample shall be identified with the cal-
endar day on which sampling began. For
steam generating unit operating days when a

N
%R, =100| 1- EXP iZm

0y o
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%R, =100 .O— Eao Eq. 19-24
E

al

12.5.3.1 Use continuous emission moni-
toring systems or test methods, as appro-
priate, to determine the outlet SO, rates
and, if appropriate, the inlet SO, rates. The
rates may be determined as hourly (E,) or
other sampling period averages (E4q). Then,
compute the average pollutant rates for the
performance test period (E,, and E,) using
the procedures in section 12.4.

12.5.3.2 As an alternative, as-fired fuel sam-
pling and analysis may be used to determine
inlet SO, rates as follows:

12.5.3.2.1 Compute the average inlet SO,
rate (BEg) for each sampling period using the
following equation:

%S
GCV

E4 =K Eq. 19-25

Where:

2><104(lb SOZ]( Btu )( 1 )
%S million Btu /\ 1Ib coal

coal-fired steam generating unit is operated
without coal being added to the bunkers, the
coal analysis from the previous ‘as
bunkered’” coal sample shall be used until
coal is bunkered again. For steam generating
unit operating days when an oil-fired steam
generating unit is operated without oil being
added to the oil ““‘day”’ tank, the oil analysis
from the previous day shall be used until the
‘“‘day’’ tank is filled again. Alternative defi-
nitions of fuel lot size may be used, subject
to prior approval of the Administrator.

12.5.3.2.3 Use ASTM procedures specified in
section 12.5.2.1 or 12.5.2.2 to determine %S
and GCV.

12.5.4 Daily Geometric Average Percent Re-
duction from Hourly Values. The geometric
average percent reduction (%R..) is com-
puted using the following equation:

E,

Eq. 19-26

ji
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NOTE: The calculation includes only paired
data sets (hourly average) for the inlet and
outlet pollutant measurements.

12.6 Sulfur Retention Credit for Compli-
ance Fuel. If fuel sampling and analysis pro-
cedures in section 12.5.2.1 are being used to
determine average SO, emission rates (E,) to
the atmosphere from a coal-fired steam gen-
erating unit when there is no SO, control de-

K= 2x107(%)[ﬁ) _ 2
%S J J\ kg coal

After calculating E4, use the procedures in
section 12.4.2 to determine the average SO,
emission rate to the atmosphere for the per-
formance test period (E.).

12.7 Determination of Compliance When
Minimum Data Requirement Is Not Met.

12.7.1 Adjusted Emission Rates and Control
Device Removal Efficiency. When the min-
imum data requirement is not met, the Ad-
ministrator may use the following adjusted
emission rates or control device removal ef-
ficiencies to determine compliance with the
applicable standards.

12.7.1.1 Emission Rate. Compliance with
the emission rate standard may be deter-
mined by using the lower confidence limit of
the emission rate (E,.*) as follows:

E. =E, —tyosS,  Eq. 19-28
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vice, the following equation may be used to
adjust the emission rate for sulfur retention
credits (no credits are allowed for oil-fired
systems) (Eq) for each sampling period using
the following equation:

GDV

Where:

Eq. 19-27

><104(lb 802)( Btu )[ 1 j
%S million Btu /\ 1b coal

12.7.1.2 Control Device Removal Efficiency.
Compliance with the overall emission reduc-
tion (%R,) may be determined by using the
lower confidence limit of the emission rate
(E.o*) and the upper confidence limit of the
inlet pollutant rate (E.,*) in calculating the
control device removal efficiency (%R,) as
follows:

%R, =100 | 10— Zeo
E

ai

Eq. 19-29

E,i =B +1005S; Eq. 19-30

12.7.2 Standard Deviation of Hourly Aver-
age Pollutant Rates. Compute the standard
deviation (S.) of the hourly average pollut-
ant rates using the following equation:

Equation 19-19 through 19-31 may be used
to compute the standard deviation for both
the outlet (S,) and, if applicable, inlet (S;)
pollutant rates.

Eq. 19-31

13.0 Method Performance [Reserved]

14.0 Pollution Prevention [Reserved]

15.0 Waste Management [Reserved]
16.0 References [Reserved]

17.0 Tables, Diagrams, Flowcharts, and
Validation Data

TABLE 19—1—CONVERSION FACTORS FOR CONCENTRATION

From

g/scm

mg/scm ...
lb/sct

To Multiply by
ng/scm ... 100
ng/scm . 108
ng/scm ... 1.602 x 1013
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TABLE 19—1—CONVERSION FACTORS FOR CONCENTRATION—Continued

20

From To Multiply by
ppm SO; ... ng/scm .. 2.66 x 106
ppm NOx ng/scm 1.912 x 108
ppm SO» Ib/scf .. 1.660 x 107
ppm NOx ... Ib/scf .. 1.194 x 107
TABLE 19—2—F FACTORS FOR VARIOUS FUELS!
Fa Fo Fe
Fuel Type
dscm/J dscf/10¢ Btu wscm/J wscf/10¢ Btu scm/J scf/106 Btu
Coal:
Anthracite? ... 271 x10°7 10,100 2.83x10°7 10,540 | 0.530 x 107 1,970
Bituminus2 ... 263 x10°7 9,780 2.86x10°7 10,640 | 0.484 x 107 1,800
Lignite . 265 x 107 9,860 321 x10°7 11,950 | 0.513x10~7 1,910
Qile 247 x10~7 9,190 2.77 x 1077 10,320 | 0.383x10~7 1,420
Gas:.
Natural 2.34 x10°7 8,710 2.85x10°7 10,610 | 0.287 x 107 1,040
Propane . 2.34x10°7 8,710 274 x10°7 10,200 0.321 x 107 1,190
Butane 2.34x10°7 8,710 279%x10°7 10,390 | 0.337 x 107 1,250
Wood 248 x 1077 9,240 0.492 x 107 1,830
Wood Bark 2.58 x 107 9,600 0.516 x 107 1,920
Municipal ... 257 x10~7 9,570 0.488 x 107 1,820
Solid Waste ......ccccccviiees | e | s | i | s | e | s
1 Determined at standard conditions: 20 °C (68 °F) and 760 mm Hg (29.92 in Hg)
2 As classified according to ASTM D 388.
3Crude, residual, or distillate.
TABLE 19—3—VALUES FOR Tp .95+
nt to.os nt to.os nt to.os
....... 6.31 8 1.89 22-26 1.71
....... 2.42 9 1.86 27-31 1.70
....... 2.35 10 1.83 32-51 1.68
213 11 1.81 52-91 1.67
2.02 12-16 1.77 92-151 1.66
1.94 17-21 1.73| 152 or more 1.65

1The values of this table are corrected for n-1 degrees of freedom. Use n equal to the number (H) of hourly average data

points.

METHOD 20—DETERMINATION OF NITROGEN OX-
IDES, SULFUR DIOXIDE, AND DILUENT EMIS-
SIONS FROM STATIONARY GAS TURBINES

1.0 Scope and Application

What is Method 20?

Method 20 contains the details you must
follow when using an instrumental analyzer
to determine concentrations of nitrogen ox-

ides, oxygen, carbon dioxide, and sulfur diox-
ide in the emissions from stationary gas tur-
bines. This method follows the specific in-
structions for equipment and performance
requirements, supplies, sample collection
and analysis, calculations, and data analysis
in the methods listed in section 2.0.

1.1 Analytes. What does this method deter-
mine?

Analyte CAS No. Sensitivity
Nitrogen oxides (NOx) as nitrogen dioxide: 10102-43-9 | Typically <2% of Calibration Span.
Nitric oxide (NO) 10102-44-0
Nitrogen dioxide NO-.
Diluent oxygen (O>) or carbon dioxide (CO2) ..cccvvvvevvies | covvverirerinicrieens Typically <2% of Calibration Span.
Sulfur dioxide (SOx) 7446-09-5 | Typically <2% of Calibration Span.

1.2 Applicability. When is this method re-
quired? The use of Method 20 may be required
by specific New Source Performance Stand-
ards, Clean Air Marketing rules, and State

Implementation Plans and permits where
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measuring SO,, NOx, CO,, and/or O, con-
centrations in stationary gas turbines emis-
sions are required. Other regulations may
also require its use.

1.3 Data Quality Objectives. How good must
my collected data be? Refer to section 1.3 of
Method 7E.

2.0 Summary of Method

In this method, NOx, O, (or CO,), and SOx
are measured using the following methods
found in appendix A to this part:

(a) Method 1—Sample and Velocity Tra-
verses for Stationary Sources.

(b) Method 3A—Determination of Oxygen
and Carbon Dioxide Emissions From Sta-
tionary Sources (Instrumental Analyzer Pro-
cedure).

(c) Method 6C—Determination of Sulfur Di-
oxide Emissions From Stationary Sources
(Instrumental Analyzer Procedure).

(d) Method TE—Determination of Nitrogen
Oxides Emissions From Stationary Sources
(Instrumental Analyzer Procedure).

(e) Method 19—Determination of Sulfur Di-
oxide Removal Efficiency and Particulate
Matter, Sulfur Dioxide, and Nitrogen Oxide
Emission Rates.

3.0 Definitions

Refer to section 3.0 of Method 7E for the
applicable definitions.

4.0 Interferences

Refer to section 4.0 of Methods 3A, 6C, and
TE as applicable.

5.0 Safety
Refer to section 5.0 of Method 7E.

6.0 Equipment and Supplies

The measurement system design is shown
in Figure TE-1 of Method 7E. Refer to the ap-
propriate methods listed in section 2.0 for
equipment and supplies.

7.0 Reagents and Standards

Refer to the appropriate methods listed in
section 2.0 for reagents and standards.

8.0 Sample Collection, Preservation, Storage,
and Transport

8.1 Sampling Site and Sampling Points. Fol-
low the procedures of section 8.1 of Method
TE. For the stratification test in section
8.1.2, determine the diluent-corrected pollut-
ant concentration at each traverse point.

8.2 Initial Measurement System Performance
Tests. You must refer to the appropriate
methods listed in section 2.0 for the measure-
ment system performance tests as applica-
ble.

8.3 Interference Check. You must follow the
procedures in section 8.3 of Method 3A or 6C,

40 CFR Ch. | (7-1-18 Edition)

or section 8.2.7 of Method 7E (as appro-
priate).

8.4 Sample Collection. You must follow the
procedures of section 8.4 of the appropriate
methods listed in section 2.0. A test run must
have a duration of at least 21 minutes.

8.5 Post-Run System Bias Check, Drift Assess-
ment, and Alternative Dynamic Spike Proce-
dure. You must follow the procedures of sec-
tions 8.5 and 8.6 of the appropriate methods
listed in section 2.0. A test run must have a
duration of at least 21 minutes.

9.0 Quality Control
Follow quality control procedures in sec-
tion 9.0 of Method 7TE.
10.0 Calibration and Standardization
Follow the procedures for calibration and
standardization in section 10.0 of Method 7E.
11.0 Analytical Procedures

Because sample collection and analysis are
performed together (see section 8), addi-
tional discussion of the analytical procedure
is not necessary.

12.0 Calculations and Data Analysis

You must follow the procedures for cal-
culations and data analysis in section 12.0 of
the appropriate method listed in section 2.0.
Follow the procedures in section 12.0 of
Method 19 for calculating fuel-specific F fac-
tors, diluent-corrected pollutant concentra-
tions, and emission rates.

13.0 Method Performance

The specifications for the applicable per-
formance checks are the same as in section
13.0 of Method 7E.

14.0 Pollution Prevention [Reserved]
15.0 Waste Management [Reserved]

16.0 Alternative Procedures

Refer to section 16.0 of the appropriate
method listed in section 2.0 for alternative
procedures.

17.0 References

Refer to section 17.0 of the appropriate
method listed in section 2.0 for references.

18.0 Tables, Diagrams, Flowcharts, and
Validation Data

Refer to section 18.0 of the appropriate
method listed in section 2.0 for tables, dia-
grams, flowcharts, and validation data.

METHOD 21—DETERMINATION OF VOLATILE
ORGANIC COMPOUND LEAKS

1.0 Scope and Application
1.1 Analytes.
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Analyte CAS No.

Volatile Organic Compounds
(VOC).

No CAS number assigned.

1.2 Scope. This method is applicable for
the determination of VOC leaks from process
equipment. These sources include, but are
not limited to, valves, flanges and other con-
nections, pumps and compressors, pressure
relief devices, process drains, open-ended
valves, pump and compressor seal system
degassing vents, accumulator vessel vents,
agitator seals, and access door seals.

1.3 Data Quality Objectives. Adherence to
the requirements of this method will en-
hance the quality of the data obtained from
air pollutant sampling methods.

2.0 Summary of Method

2.1 A portable instrument is used to detect
VOC leaks from individual sources. The in-
strument detector type is not specified, but
it must meet the specifications and perform-
ance criteria contained in section 6.0. A leak
definition concentration based on a reference
compound is specified in each applicable reg-
ulation. This method is intended to locate
and classify leaks only, and is not to be used
as a direct measure of mass emission rate
from individual sources.

3.0 Definitions

3.1 Calibration gas means the VOC com-
pound used to adjust the instrument meter
reading to a known value. The calibration
gas is usually the reference compound at a
known concentration approximately equal to
the leak definition concentration.

3.2 Calibration precision means the degree of
agreement between measurements of the
same known value, expressed as the relative
percentage of the average difference between
the meter readings and the known con-
centration to the known concentration.

3.3 Leak definition concentration means the
local VOC concentration at the surface of a
leak source that indicates that a VOC emis-
sion (leak) is present. The leak definition is
an instrument meter reading based on a ref-
erence compound.

3.4 No detectable emission means a local VOC
concentration at the surface of a leak
source, adjusted for local VOC ambient con-
centration, that is less than 2.5 percent of
the specified leak definition concentration.
that indicates that a VOC emission (leak) is
not present.

3.5 Reference compound means the VOC spe-
cies selected as the instrument calibration
basis for specification of the leak definition
concentration. (For example, if a leak defini-
tion concentration is 10,000 ppm as methane,
then any source emission that results in a
local concentration that yields a meter read-
ing of 10,000 on an instrument meter cali-
brated with methane would be classified as a
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leak. In this example, the leak definition
concentration is 10,000 ppm and the reference
compound is methane.)

3.6 Response factor means the ratio of the
known concentration of a VOC compound to
the observed meter reading when measured
using an instrument calibrated with the ref-
erence compound specified in the applicable
regulation.

3.7 Response time means the time interval
from a step change in VOC concentration at
the input of the sampling system to the time
at which 90 percent of the corresponding
final value is reached as displayed on the in-
strument readout meter.

4.0 Interferences [Reserved]

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials, operations, and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user of this
test method to establish appropriate safety
and health practices and determine the ap-
plicability of regulatory limitations prior to
performing this test method.

5.2 Hazardous Pollutants. Several of the
compounds, leaks of which may be deter-
mined by this method, may be irritating or
corrosive to tissues (e.g., heptane) or may be
toxic (e.g., benzene, methyl alcohol). Nearly
all are fire hazards. Compounds in emissions
should be determined through familiarity
with the source. Appropriate precautions can
be found in reference documents, such as ref-
erence No. 4 in section 16.0.

6.0 Equipment and Supplies

A VOC monitoring instrument meeting the
following specifications is required:

6.1 The VOC instrument detector shall re-
spond to the compounds being processed. De-
tector types that may meet this requirement
include, but are not limited to, catalytic oxi-
dation, flame ionization, infrared absorption,
and photoionization.

6.2 The instrument shall be capable of
measuring the leak definition concentration
specified in the regulation.

6.3 The scale of the instrument meter shall
be readable to +2.5 percent of the specified
leak definition concentration.

6.4 The instrument shall be equipped with
an electrically driven pump to ensure that a
sample is provided to the detector at a con-
stant flow rate. The nominal sample flow
rate, as measured at the sample probe tip,
shall be 0.10 to 3.0 I/min (0.004 to 0.1 ft3/min)
when the probe is fitted with a glass wool
plug or filter that may be used to prevent
plugging of the instrument.

6.5 The instrument shall be equipped with
a probe or probe extension or sampling not
to exceed 6.4 mm (¥4 in) in outside diameter,
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with a single end opening for admission of
sample.

6.6 The instrument shall be intrinsically
safe for operation in explosive atmospheres
as defined by the National Electrical Code by
the National Fire Prevention Association or
other applicable regulatory code for oper-
ation in any explosive atmospheres that may
be encountered in its use. The instrument
shall, at a minimum, be intrinsically safe for
Class 1, Division 1 conditions, and/or Class 2,
Division 1 conditions, as appropriate, as de-
fined by the example code. The instrument
shall not be operated with any safety device,
such as an exhaust flame arrestor, removed.

7.0 Reagents and Standards

7.1 Two gas mixtures are required for in-
strument calibration and performance eval-
uation:

7.1.1 Zero Gas. Air, less than 10 parts per
million by volume (ppmv) VOC.

7.1.2 Calibration Gas. For each organic spe-
cies that is to be measured during individual
source surveys, obtain or prepare a known
standard in air at a concentration approxi-
mately equal to the applicable leak defini-
tion specified in the regulation.

7.2 Cylinder Gases. If cylinder calibration
gas mixtures are used, they must be ana-
lyzed and certified by the manufacturer to be
within 2 percent accuracy, and a shelf life
must be specified. Cylinder standards must
be either reanalyzed or replaced at the end of
the specified shelf life.

7.3 Prepared Gases. Calibration gases may
be prepared by the user according to any ac-
cepted gaseous preparation procedure that
will yield a mixture accurate to within 2 per-
cent. Prepared standards must be replaced
each day of use unless it is demonstrated
that degradation does not occur during stor-
age.

7.4 Mixtures with non-Reference Compound
Gases. Calibrations may be performed using
a compound other than the reference com-
pound. In this case, a conversion factor must
be determined for the alternative compound
such that the resulting meter readings dur-
ing source surveys can be converted to ref-
erence compound results.

8.0 Sample Collection, Preservation, Storage,
and Transport

8.1 Instrument Performance Evaluation.
Assemble and start up the instrument ac-
cording to the manufacturer’s instructions
for recommended warmup period and pre-
liminary adjustments.

8.1.1 Response Factor. A response factor
must be determined for each compound that
is to be measured, either by testing or from
reference sources. The response factor tests
are required before placing the analyzer into
service, but do not have to be repeated at
subsequent intervals.
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8.1.1.1 Calibrate the instrument with the
reference compound as specified in the appli-
cable regulation. Introduce the calibration
gas mixture to the analyzer and record the
observed meter reading. Introduce zero gas
until a stable reading is obtained. Make a
total of three measurements by alternating
between the calibration gas and zero gas.
Calculate the response factor for each repeti-
tion and the average response factor.

8.1.1.2 The instrument response factors for
each of the individual VOC to be measured
shall be less than 10 unless otherwise speci-
fied in the applicable regulation. When no in-
strument is available that meets this speci-
fication when calibrated with the reference
VOC specified in the applicable regulation,
the available instrument may be calibrated
with one of the VOC to be measured, or any
other VOC, so long as the instrument then
has a response factor of less than 10 for each
of the individual VOC to be measured.

8.1.1.3 Alternatively, if response factors
have been published for the compounds of in-
terest for the instrument or detector type,
the response factor determination is not re-
quired, and existing results may be ref-
erenced. Examples of published response fac-
tors for flame ionization and catalytic oxida-
tion detectors are included in References 1-3
of section 17.0.

8.1.2 Calibration Precision. The calibration
precision test must be completed prior to
placing the analyzer into service and at sub-
sequent 3-month intervals or at the next use,
whichever is later.

8.1.2.1 Make a total of three measurements
by alternately using zero gas and the speci-
fied calibration gas. Record the meter read-
ings. Calculate the average algebraic dif-
ference between the meter readings and the
known value. Divide this average difference
by the known calibration value and multiply
by 100 to express the resulting calibration
precision as a percentage.

8.1.2.2 The calibration precision shall be
equal to or less than 10 percent of the cali-
bration gas value.

8.1.3 Response Time. The response time
test is required before placing the instru-
ment into service. If a modification to the
sample pumping system or flow configura-
tion is made that would change the response
time, a new test is required before further
use.

8.1.3.1 Introduce zero gas into the instru-
ment sample probe. When the meter reading
has stabilized, switch quickly to the speci-
fied calibration gas. After switching, meas-
ure the time required to attain 90 percent of
the final stable reading. Perform this test se-
quence three times and record the results.
Calculate the average response time.

8.1.3.2 The instrument response time shall
be equal to or less than 30 seconds. The in-
strument pump, dilution probe (if any), sam-
ple probe, and probe filter that will be used
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during testing shall all be in place during the
response time determination.

8.2 Instrument Calibration. Calibrate the
VOC monitoring instrument according to
section 10.0.

8.3 Individual Source Surveys.

8.3.1 Type I—Leak Definition Based on
Concentration. Place the probe inlet at the
surface of the component interface where
leakage could occur. Move the probe along
the interface periphery while observing the
instrument readout. If an increased meter
reading is observed, slowly sample the inter-
face where leakage is indicated until the
maximum meter reading is obtained. Leave
the probe inlet at this maximum reading lo-
cation for approximately two times the in-
strument response time. If the maximum ob-
served meter reading is greater than the leak
definition in the applicable regulation,
record and report the results as specified in
the regulation reporting requirements. Ex-
amples of the application of this general
technique to specific equipment types are:

8.3.1.1 Valves. The most common source of
leaks from valves is the seal between the
stem and housing. Place the probe at the
interface where the stem exits the packing
gland and sample the stem circumference.
Also, place the probe at the interface of the
packing gland take-up flange seat and sam-
ple the periphery. In addition, survey valve
housings of multipart assembly at the sur-
face of all interfaces where a leak could
occur.

8.3.1.2 Flanges and Other Connections. For
welded flanges, place the probe at the outer
edge of the flange-gasket interface and sam-
ple the circumference of the flange. Sample
other types of nonpermanent joints (such as
threaded connections) with a similar tra-
verse.

8.3.1.3 Pumps and Compressors. Conduct a
circumferential traverse at the outer surface
of the pump or compressor shaft and seal
interface. If the source is a rotating shaft,
position the probe inlet within 1 cm of the
shaft-seal interface for the survey. If the
housing configuration prevents a complete
traverse of the shaft periphery, sample all
accessible portions. Sample all other joints
on the pump or compressor housing where
leakage could occur.

8.3.1.4 Pressure Relief Devices. The con-
figuration of most pressure relief devices
prevents sampling at the sealing seat inter-
face. For those devices equipped with an en-
closed extension, or horn, place the probe
inlet at approximately the center of the ex-
haust area to the atmosphere.

8.3.1.5 Process Drains. For open drains,
place the probe inlet at approximately the
center of the area open to the atmosphere.
For covered drains, place the probe at the
surface of the cover interface and conduct a
peripheral traverse.
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8.3.1.6 Open-ended Lines or Valves. Place
the probe inlet at approximately the center
of the opening to the atmosphere.

8.3.1.7 Seal System Degassing Vents and
Accumulator Vents. Place the probe inlet at
approximately the center of the opening to
the atmosphere.

8.3.1.8 Access door seals. Place the probe
inlet at the surface of the door seal interface
and conduct a peripheral traverse.

8.3.2 Type II—‘No Detectable Emission’.
Determine the local ambient VOC concentra-
tion around the source by moving the probe
randomly upwind and downwind at a dis-
tance of one to two meters from the source.
If an interference exists with this determina-
tion due to a nearby emission or leak, the
local ambient concentration may be deter-
mined at distances closer to the source, but
in no case shall the distance be less than 25
centimeters. Then move the probe inlet to
the surface of the source and determine the
concentration as outlined in section 8.3.1.
The difference between these concentrations
determines whether there are no detectable
emissions. Record and report the results as
specified by the regulation. For those cases
where the regulation requires a specific de-
vice installation, or that specified vents be
ducted or piped to a control device, the exist-
ence of these conditions shall be visually
confirmed. When the regulation also requires
that no detectable emissions exist, visual ob-
servations and sampling surveys are re-
quired. Examples of this technique are:

8.3.2.1 Pump or Compressor Seals. If appli-
cable, determine the type of shaft seal. Per-
form a survey of the local area ambient VOC
concentration and determine if detectable
emissions exist as described in section 8.3.2.

8.3.2.2 Seal System Degassing Vents, Accu-
mulator Vessel Vents, Pressure Relief De-
vices. If applicable, observe whether or not
the applicable ducting or piping exists. Also,
determine if any sources exist in the ducting
or piping where emissions could occur up-
stream of the control device. If the required
ducting or piping exists and there are no
sources where the emissions could be vented
to the atmosphere upstream of the control
device, then it is presumed that no detect-
able emissions are present. If there are
sources in the ducting or piping where emis-
sions could be vented or sources where leaks
could occur, the sampling surveys described
in section 8.3.2 shall be used to determine if
detectable emissions exist.

8.3.3 Alternative Screening Procedure.

8.3.3.1 A screening procedure based on the
formation of bubbles in a soap solution that
is sprayed on a potential leak source may be
used for those sources that do not have con-
tinuously moving parts, that do not have
surface temperatures greater than the boil-
ing point or less than the freezing point of
the soap solution, that do not have open
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areas to the atmosphere that the soap solu-
tion cannot bridge, or that do not exhibit
evidence of liquid leakage. Sources that have
these conditions present must be surveyed
using the instrument technique of section
8.3.1 or 8.3.2.

8.3.3.2 Spray a soap solution over all poten-
tial leak sources. The soap solution may be
a commercially available leak detection so-
lution or may be prepared using con-
centrated detergent and water. A pressure
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sprayer or squeeze bottle may be used to dis-
pense the solution. Observe the potential
leak sites to determine if any bubbles are
formed. If no bubbles are observed, the
source is presumed to have no detectable
emissions or leaks as applicable. If any bub-
bles are observed, the instrument techniques
of section 8.3.1 or 8.3.2 shall be used to deter-
mine if a leak exists, or if the source has de-
tectable emissions, as applicable.

9.0 Quality Control

Effect

Section Quality control measure
8.1.2 e Instrument calibration precision check ....
10.0 i Instrument calibration.

Ensure precision and accuracy, respectively, of instru-
ment response to standard.

10.0 Calibration and Standardization

10.1 Calibrate the VOC monitoring instru-
ment as follows. After the appropriate
warmup period and zero internal calibration
procedure, introduce the calibration gas into
the instrument sample probe. Adjust the in-
strument meter readout to correspond to the
calibration gas value.

NoTE: If the meter readout cannot be ad-
justed to the proper value, a malfunction of
the analyzer is indicated and corrective ac-
tions are necessary before use.

11.0 Analytical Procedures [Reserved]
12.0 Data Analyses and Calculations [Reserved]
13.0 Method Performance [Reserved]
14.0 Pollution Prevention [Reserved]
15.0 Waste Management [Reserved]

16.0 References

1. Dubose, D.A., and G.E. Harris. Response
Factors of VOC Analyzers at a Meter Read-
ing of 10,000 ppmv for Selected Organic Com-
pounds. U.S. Environmental Protection
Agency, Research Triangle Park, NC. Publi-
cation No. EPA 600/2-81051. September 1981.

2. Brown, G.E., et al. Response Factors of
VOC Analyzers Calibrated with Methane for
Selected Organic Compounds. U.S. Environ-
mental Protection Agency, Research Tri-
angle Park, NC. Publication No. EPA 600/2—
81-022. May 1981.

3. DuBose, D.A. et al. Response of Portable
VOC Analyzers to Chemical Mixtures. U.S.
Environmental Protection Agency, Research
Triangle Park, NC. Publication No. EPA 600/
2-81-110. September 1981.

4. Handbook of Hazardous Materials: Fire,
Safety, Health. Alliance of American Insur-
ers. Schaumberg, I1.. 1983.

17.0 Tables, Diagrams, Flowcharts, and
Validation Data [Reserved]

METHOD 22—VISUAL DETERMINATION OF FUGI-
TIVE EMISSIONS FROM MATERIAL SOURCES
AND SMOKE EMISSIONS FROM FLARES

NoTE: This method is not inclusive with re-
spect to observer certification. Some mate-
rial is incorporated by reference from Meth-
od 9.

1.0 Scope and Application

This method is applicable for the deter-
mination of the frequency of fugitive emis-
sions from stationary sources, only as speci-
fied in an applicable subpart of the regula-
tions. This method also is applicable for the
determination of the frequency of visible
smoke emissions from flares.

2.0 Summary of Method

2.1 Fugitive emissions produced during ma-
terial processing, handling, and transfer op-
erations or smoke emissions from flares are
visually determined by an observer without
the aid of instruments.

2.2 This method is used also to determine
visible smoke emissions from flares used for
combustion of waste process materials.

2.3 This method determines the amount of
time that visible emissions occur during the
observation period (i.e., the accumulated
emission time). This method does not require
that the opacity of emissions be determined.
Since this procedure requires only the deter-
mination of whether visible emissions occur
and does not require the determination of
opacity levels, observer certification accord-
ing to the procedures of Method 9 is not re-
quired. However, it is necessary that the ob-
server is knowledgeable with respect to the
general procedures for determining the pres-
ence of visible emissions. At a minimum, the
observer must be trained and knowledgeable
regarding the effects of background contrast,
ambient lighting, observer position relative
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to lighting, wind, and the presence of
uncombined water (condensing water vapor)
on the visibility of emissions. This training
is to be obtained from written materials
found in References 1 and 2 or from the lec-
ture portion of the Method 9 certification
course.

3.0 Definitions

3.1 Emission frequency means the percent-
age of time that emissions are visible during
the observation period.

3.2 Emission time means the accumulated
amount of time that emissions are visible
during the observation period.

3.3 Fugitive emissions means emissions gen-
erated by an affected facility which is not
collected by a capture system and is released
to the atmosphere. This includes emissions
that (1) escape capture by process equipment
exhaust hoods; (2) are emitted during mate-
rial transfer; (3) are emitted from buildings
housing material processing or handling
equipment; or (4) are emitted directly from
process equipment.

3.4 Observation period means the accumu-
lated time period during which observations
are conducted, not to be less than the period
specified in the applicable regulation.

3.5 Smoke emissions means a pollutant gen-
erated by combustion in a flare and occur-
ring immediately downstream of the flame.
Smoke occurring within the flame, but not
downstream of the flame, is not considered a
smoke emission.

4.0 Interferences

4.1 Occasionally, fugitive emissions from
sources other than the affected facility (e.g.,
road dust) may prevent a clear view of the
affected facility. This may particularly be a
problem during periods of high wind. If the
view of the potential emission points is ob-
scured to such a degree that the observer
questions the validity of continuing observa-
tions, then the observations shall be termi-
nated, and the observer shall clearly note
this fact on the data form.

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials, operations, and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user of this
test method to establish appropriate safety
and health practices and determine the ap-
plicability of regulatory limitations prior to
performing this test method.

6.0 Equipment

6.1 Stopwatches (two). Accumulative type
with unit divisions of at least 0.5 seconds.

6.2 Light Meter. Light meter capable of
measuring illuminance in the 50 to 200 lux
range, required for indoor observations only.
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7.0 Reagents and Supplies [Reserved]

8.0 Sample Collection, Preservation, Storage,
and Transfer [Reserved]

9.0 Quality Control [Reserved]

10.0 Calibration and Standardization
[Reserved]

11.0 Analytical Procedure

11.1 Selection of Observation Location.
Survey the affected facility, or the building
or structure housing the process to be ob-
served, and determine the locations of poten-
tial emissions. If the affected facility is lo-
cated inside a building, determine an obser-
vation location that is consistent with the
requirements of the applicable regulation
(i.e., outside observation of emissions escap-
ing the building/structure or inside observa-
tion of emissions directly emitted from the
affected facility process unit). Then select a
position that enables a clear view of the po-
tential emission point(s) of the affected fa-
cility or of the building or structure housing
the affected facility, as appropriate for the
applicable subpart. A position at least 4.6 m
(15 feet), but not more than 400 m (0.25
miles), from the emission source is rec-
ommended. For outdoor locations, select a
position where the sunlight is not shining di-
rectly in the observer’s eyes.

11.2 Field Records.

11.2.1 Outdoor Location. Record the fol-
lowing information on the field data sheet
(Figure 22-1): Company name, industry, proc-
ess unit, observer’s name, observer’s affili-
ation, and date. Record also the estimated
wind speed, wind direction, and sky condi-
tion. Sketch the process unit being observed,
and note the observer location relative to
the source and the sun. Indicate the poten-
tial and actual emission points on the
sketch.

11.2.2 Indoor Location. Record the fol-
lowing information on the field data sheet
(Figure 22-2): Company name, industry, proc-
ess unit, observer’s name, observer’s affili-
ation, and date. Record as appropriate the
type, location, and intensity of lighting on
the data sheet. Sketch the process unit being
observed, and note the observer location rel-
ative to the source. Indicate the potential
and actual fugitive emission points on the
sketch.

11.3 Indoor Lighting Requirements. For in-
door locations, use a light meter to measure
the level of illumination at a location as
close to the emission source(s) as is feasible.
An illumination of greater than 100 lux (10
foot candles) is considered necessary for
proper application of this method.

11.4 Observations.

11.4.1 Procedure. Record the clock time
when observations begin. Use one stopwatch
to monitor the duration of the observation
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period. Start this stopwatch when the obser-
vation period begins. If the observation pe-
riod is divided into two or more segments by
process shutdowns or observer rest breaks
(see section 11.4.3), stop the stopwatch when
a break begins and restart the stopwatch
without resetting it when the break ends.
Stop the stopwatch at the end of the obser-
vation period. The accumulated time indi-
cated by this stopwatch is the duration of
observation period. When the observation pe-
riod is completed, record the clock time.
During the observation period, continuously
watch the emission source. Upon observing
an emission (condensed water vapor is not
considered an emission), start the second ac-
cumulative stopwatch; stop the watch when
the emission stops. Continue this procedure
for the entire observation period. The accu-
mulated elapsed time on this stopwatch is
the total time emissions were visible during
the observation period (i.e., the emission
time.)

11.4.2 Observation Period. Choose an obser-
vation period of sufficient length to meet the
requirements for determining compliance
with the emission standard in the applicable
subpart of the regulations. When the length
of the observation period is specifically stat-
ed in the applicable subpart, it may not be
necessary to observe the source for this en-
tire period if the emission time required to
indicate noncompliance (based on the speci-
fied observation period) is observed in a
shorter time period. In other words, if the
regulation prohibits emissions for more than
6 minutes in any hour, then observations
may (optional) be stopped after an emission
time of 6 minutes is exceeded. Similarly,
when the regulation is expressed as an emis-
sion frequency and the regulation prohibits
emissions for greater than 10 percent of the
time in any hour, then observations may (op-
tional) be terminated after 6 minutes of
emission are observed since 6 minutes is 10
percent of an hour. In any case, the observa-
tion period shall not be less than 6 minutes
in duration. In some cases, the process oper-
ation may be intermittent or cyclic. In such
cases, it may be convenient for the observa-
tion period to coincide with the length of the
process cycle.

11.4.3 Observer Rest Breaks. Do not observe
emissions continuously for a period of more
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than 15 to 20 minutes without taking a rest
break. For sources requiring observation pe-
riods of greater than 20 minutes, the ob-
server shall take a break of not less than 5
minutes and not more than 10 minutes after
every 15 to 20 minutes of observation. If con-
tinuous observations are desired for extended
time periods, two observers can alternate be-
tween making observations and taking
breaks.

11.5 Recording Observations. Record the
accumulated time of the observation period
on the data sheet as the observation period
duration. Record the accumulated time
emissions were observed on the data sheet as
the emission time. Record the clock time the
observation period began and ended, as well
as the clock time any observer breaks began
and ended.

12.0 Data Analysis and Calculations

If the applicable subpart requires that the
emission rate be expressed as an emission
frequency (in percent), determine this value
as follows: Divide the accumulated emission
time (in seconds) by the duration of the ob-
servation period (in seconds) or by any min-
imum observation period required in the ap-
plicable subpart, if the actual observation
period is less than the required period, and
multiply this quotient by 100.

13.0 Method Performance [Reserved]
14.0 Pollution Prevention [Reserved]
15.0 Waste Management [Reserved]

16.0 References

1. Missan, R., and A. Stein. Guidelines for
Evaluation of Visible Emissions Certifi-
cation, Field Procedures, Legal Aspects, and
Background Material. EPA Publication No.
EPA-340/1-75-007. April 1975.

2. Wohlschlegel, P., and D.E. Wagoner.
Guideline for Development of a Quality As-
surance Program: Volume IX—Visual Deter-
mination of Opacity Emissions from Sta-
tionary Sources. EPA Publication No. EPA-
650/4-74-005i. November 1975.

17.0 Tables, Diagrams, Flowcharts, and
Validation Data
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FUGITIVE OR SMOKE EMISSION INSPECTION
OUTDOOR LOCATION

Company Observer

Location Affiliation
Company Rep. Date

Sky Conditions Wind Direction
Precipitation Wind Speed
Industry Process Unit
Sketch process unit: indicate observer position relative

to source; indicate potential emission points and/or
actual emission points.

OBSERVATIONS Observation Accumulated
Clock period emission
Time duration, time,

min:sec min:sec

Begin

Observation

End

Observation

Figure 22-1
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FUGITIVE OR SMOKE EMISSION INSPECTION
INDOOR LOCATION

Company
Location
Company Rep.

Observer
Affiliation
Date

Sketch process unit:

emission points.

Industry Process Unit
Light type (fluorescent, incandescent, natural)

Light location (overhead, behind observer, etc.)
Illuminance (lux or footcandles)

indicate observer position relative to
source; indicate potential emission points and/or actual

OBSERVATIONS
Clock
Time

Begin

End Observation

Figure 22-2

Observation Accumulated
period emission

duration, time,
min:sec min:sec

METHOD  23—DETERMINATION OF  POLY-
CHLORINATED DIBENZO-P-DIOXINS AND POLY-
CHLORINATED DIBENZOFURANS FROM STA-
TIONARY SOURCES

1. Applicability and Principle

1.1 Applicability. This method is applicable
to the determination of polychlorinated
dibenzo-p-dioxins (PCDD’s) and poly-

chlorinated dibenzofurans (PCDF’s) from sta-
tionary sources.

1.2 Principle. A sample is withdrawn from
the gas stream isokinetically and collected
in the sample probe, on a glass fiber filter,
and on a packed column of adsorbent mate-
rial. The sample cannot be separated into a
particle vapor fraction. The PCDD’s and
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PCDF’s are extracted from the sample, sepa-
rated by high resolution gas chroma-
tography, and measured by high resolution
mass spectrometry.

Pt. 60, App. A-7, Meth. 23

2. Apparatus

2.1 Sampling. A schematic of the sampling
train used in this method is shown in Figure
23-1. Sealing greases may not be used in as-
sembling the train. The train is identical to
that described in section 2.1 of Method 5 of
this appendix with the following additions:
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2.1.1 Nozzle. The nozzle shall be made of
nickel, nickel-plated stainless steel, quartz,
or borosilicate glass.

2.1.2 Sample Transfer Lines. The sample
transfer lines, if needed, shall be heat traced,
heavy walled TFE (Y2 in. OD with ¥ in. wall)
with connecting fittings that are capable of
forming leak-free, vacuum-tight connections
without using sealing greases. The line shall
be as short as possible and must be main-
tained at 120 °C.

2.1.1 Filter Support. Teflon or Teflon-coat-
ed wire.

2.1.2 Condenser. Glass, coil type with com-
patible fittings. A schematic diagram is
shown in Figure 23-2.

2.1.3 Water Bath. Thermostatically con-
trolled to maintain the gas temperature
exiting the condenser at <20 °C (68 °F).

2.1.4 Adsorbent Module. Glass container to
hold the solid adsorbent. A shematic dia-
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gram is shown in Figure 23-2. Other physical
configurations of the resin trap/condenser as-
sembly are acceptable. The connecting fit-
tings shall form leak-free, vacuum tight
seals. No sealant greases shall be used in the
sampling train. A coarse glass frit is in-
cluded to retain the adsorbent.

2.2 Sample Recovery.

2.2.1 Fitting Caps. Ground glass, Teflon
tape, or aluminum foil (Section 2.2.6) to cap
off the sample exposed sections of the train.

2.2.2 Wash Bottles. Teflon, 500-ml.

2.2.3 Probe-Liner Probe-Nozzle, and Filter-
Holder Brushes. Inert bristle brushes with
precleaned stainless steel or Teflon handles.
The probe brush shall have extensions of
stainless steel or Teflon, at least as long as
the probe. The brushes shall be properly
sized and shaped to brush out the nozzle,
probe liner, and transfer line, if used.
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2.2.4 Filter Storage Container. Sealed filter 2.2.6 Aluminum Foil. Heavy duty, hexane-
holder, wide-mouth amber glass jar with Tef- rinsed.
lon-lined cap, or glass petri dish. 2.2.7 Storage Container. Air-tight con-
2.2.5 Balance. Triple beam. tainer to store silica gel.
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2.2.8 Graduated Cylinder.
with 2-ml graduation.

2.2.9 Glass Sample Storage Container.
Amber glass bottle for sample glassware
washes, 500- or 1000-ml, with leak free Teflon-
lined caps.

2.3 Analysis.

2.3.1 Sample Container. 125- and 250-ml
flint glass bottles with Teflon-lined caps.

2.3.2 Test Tube. Glass.

2.3.3 Soxhlet Extraction Apparatus. Capa-
ble of holding 43 x 123 mm extraction thim-
bles.

2.3.4 Extraction Thimble. Glass, precleaned
cellulosic, or glass fiber.

2.3.5 Pasteur Pipettes. For preparing liquid
chromatographic columns.

2.3.6 Reacti-vials. Amber
silanized prior to use.

2.3.7 Rotary Evaporator. Buchi/Brinkman
RF-121 or equivalent.

2.3.8 Nitrogen Evaporative Concentrator.
N-Evap Analytical Evaporator Model III or
equivalent.

2.3.9 Separatory Funnels. Glass, 2-liter.

2.3.10 Gas Chromatograph. Consisting of
the following components:

2.3.10.1 Oven. Capable of maintaining the
separation column at the proper operating
temperature +°C and performing pro-
grammed increases in temperature at rates
of at least 40 °C/min.

2.3.10.2 Temperature Gauge. To monitor
column oven, detector, and exhaust tempera-
tures +1 °C.

2.3.10.3 Flow System. Gas metering system
to measure sample, fuel, combustion gas, and
carrier gas flows.

2.3.10.4 Capillary Columns. A fused silica
column, 60 x 0.25 mm inside diameter (ID),
coated with DB-5 and a fused silica column,
30 m x 0.25 mm ID coated with DB-225. Other
column systems may be used provided that
the user is able to demonstrate using cali-
bration and performance checks that the col-
umn system is able to meet the specifica-
tions of section 6.1.2.2.

2.3.11 Mass Spectrometer. Capable of rou-
tine operation at a resolution of 1:10000 with
a stability of +5 ppm.

2.3.12 Data System. Compatible with the
mass spectrometer and capable of moni-
toring at least five groups of 25 ions.

2.3.13 Analytical Balance. To measure
within 0.1 mg.

Glass, 250-ml

glass, 2-ml,

3. Reagents

3.1 Sampling.

3.1.1 Filters. Glass fiber filters, without or-
ganic binder, exhibiting at least 99.95 percent
efficiency (<0.05 percent penetration) on 0.3-
micron dioctyl phthalate smoke particles.
The filter efficiency test shall be conducted
in accordance with ASTM Standard Method
D 2986-71 (Reapproved 1978) (incorporated by
reference—see §60.17).
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3.1.1.1 Precleaning. All filters shall be
cleaned before their initial use. Place a glass
extraction thimble and 1 g of silica gel and a
plug of glass wool into a Soxhlet apparatus,
charge the apparatus with toluene, and
reflux for a minimum of 3 hours. Remove the
toluene and discard it, but retain the silica
gel. Place no more than 50 filters in the
thimble onto the silica gel bed and top with
the cleaned glass wool. Charge the Soxhlet
with toluene and reflux for 16 hours. After
extraction, allow the Soxhlet to cool, re-
move the filters, and dry them under a clean
N, stream. Store the filters in a glass petri
dish sealed with Teflon tape.

3.1.2 Adsorbent Resin. Amberlite XAD-2
resin. Thoroughly cleaned before initial use.

3.1.2.1 Cleaning Procedure. This procedure
may be carried out in a giant Soxhlet extrac-
tor. An all-glass filter thimble containing an
extra-course frit is used for extraction of
XAD-2. The frit is recessed 10-15 mm above a
crenelated ring at the bottom of the thimble
to facilitate drainage. The resin must be
carefully retained in the extractor cup with
a glass wool plug and a stainless steel ring
because it floats on methylene chloride. This
process involves sequential extraction in the
following order.

Solvent Procedure

Water ... Initial rinse: Place resin in a
beaker, rinse once with
water, and discard. Fill with
water a second time, let
stand overnight, and dis-
card.

Water ....oocccoveeeiiiieieeneee Extract with water for 8
hours.

Methanol Extract for 22 hours.

Methylene Chloride Extract for 22 hours.

Toluene Extract for 22 hours.

3.1.2.2 Drying.

3.1.2.2.1 Drying Column. Pyrex pipe, 10.2 cm
ID by 0.6 m long, with suitable retainers.

3.1.2.2.2 Procedure. The adsorbent must be
dried with clean inert gas. Liquid nitrogen
from a standard commercial liquid nitrogen
cylinder has proven to be a reliable source of
large volumes of gas free from organic con-
taminants. Connect the liquid nitrogen cyl-
inder to the column by a length of cleaned
copper tubing, 0.95 cm ID, coiled to pass
through a heat source. A convenient heat
source is a water-bath heated from a steam
line. The final nitrogen temperature should
only be warm to the touch and not over 40
°C. Continue flowing nitrogen through the
adsorbent until all the residual solvent is re-
moved. The flow rate should be sufficient to
gently agitate the particles but not so exces-
sive as the cause the particles to fracture.

3.1.2.3 Quality Control Check. The adsorb-
ent must be checked for residual toluene.

3.1.2.3.1 Extraction. Weigh 1.0 g sample of
dried resin into a small vial, add 3 ml of tol-
uene, cap the vial, and shake it well.
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3.1.2.3.2 Analysis. Inject a 2 ul sample of
the extract into a gas chromatograph oper-
ated under the following conditions:

Column: 6 ft x ¥ in stainless steel con-
taining 10 percent OV-101 on 100/120
Supelcoport.

Carrier Gas: Helium at a rate of 30 ml/min.

Detector: Flame ionization detector oper-
ated at a sensitivity of 4 x10~ 1t A/mV.

Injection Port Temperature: 250 °C.

Detector Temperature: 305 °C.

Oven Temperature: 30 °C for 4 min; pro-
grammed to rise at 40 °C/min until it
reaches 250 °C; return to 30 °C after 17
minutes.

Compare the results of the analysis to the
results from the reference solution. Prepare
the reference solution by injection 2.5 ul of
methylene chloride into 100 ml of toluene.
This corresponds to 100 ug of methylene chlo-
ride per g of adsorbent. The maximum ac-
ceptable concentration is 1000 pg/g of adsorb-
ent. If the adsorbent exceeds this level, dry-
ing must be continued until the excess meth-
ylene chloride is removed.

3.1.2.4 Storage. The adsorbent must be used
within 4 weeks of cleaning. After cleaning, it
may be stored in a wide mouth amber glass
container with a Teflon-lined cap or placed
in one of the glass adsorbent modules tightly
sealed with glass stoppers. If precleaned ad-
sorbent is purchased in sealed containers, it
must be used within 4 weeks after the seal is
broken.

3.1.3 Glass Wool. Cleaned by sequential im-
mersion in three aliquots of methylene chlo-
ride, dried in a 110 °C oven, and stored in a
methylene chloride-washed glass jar with a
Teflon-lined screw cap.

3.1.4 Water. Deionized distilled and stored
in a methylene chloride-rinsed glass con-
tainer with a Teflon-lined screw cap.

3.1.5 Silica Gel. Indicating type, 6 to 16
mesh. If previously used, dry at 175 °C (350
°F) for two hours. New silica gel may be used
as received. Alternately other types of
desiccants (equivalent or better) may be
used, subject to the approval of the Adminis-
trator.

3.1.6 Chromic Acid Cleaning Solution. Dis-
solve 20 g of sodium dichromate in 15 ml of
water, and then carefully add 400 ml of con-
centrated sulfuric acid.

3.2 Sample Recovery.

3.2.2 Acetone. Pesticide quality.

3.2.2 Methylene Chloride.
qualtity.

3.2.3 Toluene. Pesticide quality.

3.3 Analysis.

3.3.1 Potassium Hydroxide. ACS grade, 2-
percent (weight/volume) in water.

3.3.2 Sodium Sulfate. Granulated, reagent
grade. Purify prior to use by rinsing with
methylene chloride and oven drying. Store
the cleaned material in a glass container
with a Teflon-lined screw cap.

Pesticide
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3.3.3 Sulfuric Acid. Reagent grade.

3.3.4 Sodium Hydroxide. 1.0 N. Weigh 40 g of
sodium hydroxide into a 1-liter volumetric
flask. Dilute to 1 liter with water.

3.3.5 Hexane. Pesticide grade.

3.3.6 Methylene Chloride. Pesticide grade.

3.3.7 Benzene. Pesticide Grade.

3.3.8 Ethyl Acetate.

3.3.9 Methanol. Pesticide Grade.

3.3.10 Toluene. Pesticide Grade.

3.3.11 Nonane. Pesticide Grade.

3.3.12 Cyclohexane. Pesticide Grade.

3.3.13 Basic Alumina. Activity grade 1, 100-
200 mesh. Prior to use, activate the alumina
by heating for 16 hours at 130 °C before use.
Store in a desiccator. Pre-activated alumina
may be purchased from a supplier and may
be used as received.

3.3.14 Silica Gel. Bio-Sil A, 100-200 mesh.
Prior to use, activate the silica gel by heat-
ing for at least 30 minutes at 180 °C. After
cooling, rinse the silica gel sequentially with
methanol and methylene chloride. Heat the
rinsed silica gel at 50 °C for 10 minutes, then
increase the temperature gradually to 180 °C
over 256 minutes and maintain it at this tem-
perature for 90 minutes. Cool at room tem-
perature and store in a glass container with
a Teflon-lined screw cap.

3.3.15 Silica Gel Impregnated with Sulfuric
Acid. Combine 100 g of silica gel with 44 g of
concentrated sulfuric acid in a screw capped
glass bottle and agitate thoroughly. Disperse
the solids with a stirring rod until a uniform
mixture is obtained. Store the mixture in a
glass container with a Teflon-lined screw
cap.

3.3.16 Silica Gel Impregnated with Sodium
Hydroxide. Combine 39 g of 1 N sodium hy-
droxide with 100 g of silica gel in a screw
capped glass bottle and agitate thoroughly.
Disperse solids with a stirring rod until a
uniform mixture is obtained. Store the mix-
ture in glass container with a Teflon-lined
Screw cap.

3.3.17 Carbon/Celite. Combine 10.7 g of AX-
21 carbon with 124 g of Celite 545 in a 250-ml
glass bottle with a Teflon-lined screw cap.
Agitate the mixture thoroughly until a uni-
form mixture is obtained. Store in the glass
container.

3.3.18 Nitrogen. Ultra high purity.

3.3.19 Hydrogen. Ultra high purity.

3.3.20 Internal Standard Solution. Prepare
a stock standard solution containing the
isotopically labelled PCDD’s and PCDF’s at
the concentrations shown in Table 1 under
the heading ‘‘Internal Standards’ in 10 ml of
nonane.

3.3.21 Surrogate Standard Solution. Pre-
pare a stock standard solution containing
the isotopically labelled PCDD’s and PCDF’s
at the concentrations shown in Table 1 under
the heading ‘‘Surrogate Standards’ in 10 ml
of nonane.

3.3.22 Recovery Standard Solution. Prepare
a stock standard solution containing the
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isotopically labelled PCDD’s and PCDF’s at
the concentrations shown in Table 1 under
the heading ‘‘Recovery Standards’ in 10 ml
of nonane.

4. Procedure

4.1 Sampling. The complexity of this meth-
od is such that, in order to obtain reliable re-
sults, testers should be trained and experi-
enced with the test procedures.

4.1.1 Pretest Preparation.

4.1.1.1 Cleaning Glassware. All glass com-
ponents of the train upstream of and includ-
ing the adsorbent module, shall be cleaned as
described in section 3A of the ‘‘Manual of
Analytical Methods for the Analysis of Pes-
ticides in Human and Environmental Sam-
ples.” Special care shall be devoted to the re-
moval of residual silicone grease sealants on
ground glass connections of used glassware.
Any residue shall be removed by soaking the
glassware for several hours in a chromic acid
cleaning solution prior to cleaning as de-
scribed above.

4.1.1.2 Adsorbent Trap. The traps must be
loaded in a clean area to avoid contamina-
tion. They may not be loaded in the field.
Fill a trap with 20 to 40 g of XAD-2. Follow
the XAD-2 with glass wool and tightly cap
both ends of the trap. Add 100 ul of the surro-
gate standard solution (section 3.3.21) to
each trap.

4.1.1.3 Sample Train. It is suggested that
all components be maintained according to
the procedure described in APTD-0576. Alter-
native mercury-free thermometers may be
used if the thermometers are, at a minimum,
equivalent in terms of performance or suit-
ably effective for the specific temperature
measurement application.

4.1.1.4 Silica Gel. Weigh several 200 to 300 g
portions of silica gel in an air tight con-
tainer to the nearest 0.5 g. Record the total
weight of the silica gel plus container, on
each container. As an alternative, the silica
gel may be weighed directly in its impinger
or sampling holder just prior to sampling.

4.1.1.5 Filter. Check each filter against
light for irregularities and flaws or pinhole
leaks. Pack the filters flat in a clean glass
container.

4.1.2 Preliminary Determinations. Same as
section 4.1.2 of Method 5.

4.1.3 Preparation of Collection Train.

4.1.3.1 During preparation and assembly of
the sampling train, keep all train openings
where contamination can enter, sealed until
just prior to assembly or until sampling is
about to begin.

NOTE: Do not use sealant grease in assem-
bling the train.

4.1.3.2 Place approximately 100 ml of water
in the second and third impingers, leave the
first and fourth impingers empty, and trans-
fer approximately 200 to 300 g of preweighed
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silica gel from its container to the fifth im-
pinger.

4.1.3.3 Place the silica gel container in a
clean place for later use in the sample recov-
ery. Alternatively, the weight of the silica
gel plus impinger may be determined to the
nearest 0.5 g and recorded.

4.1.3.4 Assemble the train as shown in Fig-
ure 23-1.

4.1.3.5 Turn on the adsorbent module and
condenser coil recirculating pump and begin
monitoring the adsorbent module gas entry
temperature. Ensure proper sorbent tem-
perature gas entry temperature before pro-
ceeding and before sampling is initiated. It is
extremely important that the XAD-2 adsorb-
ent resin temperature never exceed 50 °C be-
cause thermal decomposition will occur.
During testing, the XAD-2 temperature must
not exceed 20 °C for efficient capture of the
PCDD’s and PCDF’s.

4.1.4 Leak-Check Procedure.
Method 5, section 4.1.4.

4.1.5 Sample Train Operation. Same as
Method 5, section 4.1.5.

4.2 Sample Recovery. Proper cleanup pro-
cedure begins as soon as the probe is re-
moved from the stack at the end of the sam-
pling period. Seal the nozzle end of the sam-
pling probe with Teflon tape or aluminum
foil.

When the probe can be safely handled, wipe
off all external particulate matter near the
tip of the probe. Remove the probe from the
train and close off both ends with aluminum
foil. Seal off the inlet to the train with Tef-
lon tape, a ground glass cap, or aluminum
foil.

Transfer the probe and impinger assembly
to the cleanup area. This area shall be clean
and enclosed so that the chances of losing or
contaminating the sample are minimized.
Smoking, which could contaminate the sam-
ple, shall not be allowed in the cleanup area.

Inspect the train prior to and during dis-
assembly and note any abnormal conditions,
e.g., broken filters, colored impinger liquid,
etc. Treat the samples as follows:

4.2.1 Container No. 1. Either seal the filter
holder or carefully remove the filter from
the filter holder and place it in its identified
container. Use a pair of cleaned tweezers to
handle the filter. If it is necessary to fold the
filter, do so such that the particulate cake is
inside the fold. Carefully transfer to the con-
tainer any particulate matter and filter fi-
bers which adhere to the filter holder gasket,
by using a dry inert bristle brush and a
sharp-edged blade. Seal the container.

4.2.2 Adsorbent Module. Remove the mod-
ule from the train, tightly cap both ends,
label it, cover with aluminum foil, and store
it on ice for transport to the laboratory.

4.2.3 Container No. 2. Quantitatively re-
cover material deposited in the nozzle, probe
transfer lines, the front half of the filter
holder, and the cyclone, if used, first, by

Same as
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brushing while rinsing three times each with
acetone and then, by rinsing the probe three
times with methylene chloride. Collect all
the rinses in Container No. 2.

Rinse the back half of the filter holder
three times with acetone. Rinse the con-
necting line between the filter and the con-
denser three times with acetone. Soak the
connecting line with three separate portions
of methylene chloride for 5 minutes each. If
using a separate condenser and adsorbent
trap, rinse the condenser in the same manner
as the connecting line. Collect all the rinses
in Container No. 2 and mark the level of the
liquid on the container.

4.2.4 Container No. 3. Repeat the meth-
vlene chloride-rinsing described in section
4.2.3 using toluene as the rinse solvent. Col-
lect the rinses in Container No. 3 and mark
the level of the liquid on the container.

4.2.5 Impinger Water. Measure the liquid in
the first three impingers to within +1 ml by
using a graduated cylinder or by weighing it
to within 0.5 g by using a balance. Record
the volume or weight of liquid present. This
information is required to calculate the
moisture content of the effluent gas.

Discard the liquid after measuring and re-
cording the volume or weight.

4.2.7 Silica Gel. Note the color of the indi-
cating silica gel to determine if it has been
completely spent and make a mention of its
condition. Transfer the silica gel from the
fifth impinger to its original container and
seal. If a moisture determination is made,
follow the applicable procedures in sections
8.7.6.3 and 11.2.3 of Method 5 to handle and
weigh the silica gel. If moisture is not meas-
ured, the silica gel may be disposed.

5. Analysis

All glassware shall be cleaned as described
in section 3A of the ‘“Manual of Analytical
Methods for the Analysis of Pesticides in
Human and Environmental Samples.” All
samples must be extracted within 30 days of
collection and analyzed within 45 days of ex-
traction.

5.1 Sample Extraction.

5.1.1 Extraction System. Place an extrac-
tion thimble (section 2.3.4), 1 g of silica gel,
and a plug of glass wool into the Soxhlet ap-
paratus, charge the apparatus with toluene,
and reflux for a minimum of 3 hours. Remove
the toluene and discard it, but retain the
silica gel. Remove the extraction thimble
from the extraction system and place it in a
glass beaker to catch the solvent rinses.

5.1.2 Container No. 1 (Filter). Transfer the
contents directly to the glass thimble of the
extraction system and extract them simulta-
neously with the XAD-2 resin.

5.1.3 Adsorbent Cartridge. Suspend the ad-
sorbent module directly over the extraction
thimble in the beaker (See section 5.1.1). The
glass frit of the module should be in the up
position. Using a Teflon squeeze bottle con-

Pt. 60, App. A-7, Meth. 23

taining toluene, flush the XAD-2 into the
thimble onto the bed of cleaned silica gel.
Thoroughly rinse the glass module catching
the rinsings in the beaker containing the
thimble. If the resin is wet, effective extrac-
tion can be accomplished by loosely packing
the resin in the thimble. Add the XAD-2
glass wool plug into the thimble.

5.1.4 Container No. 2 (Acetone and Meth-
vlene Chloride). Concentrate the sample to a
volume of about 1-5 ml using the rotary
evaporator apparatus, at a temperature of
less than 37 °C. Rinse the sample container
three times with small portions of meth-
ylene chloride and add these to the con-
centrated solution and concentrate further
to near dryness. This residue contains par-
ticulate matter removed in the rinse of the
train probe and nozzle. Add the concentrate
to the filter and the XAD-2 resin in the
Soxhlet apparatus described in section 5.1.1.

5.1.5 Extraction. Add 100 ul of the internal
standard solution (Section 3.3.20) to the ex-
traction thimble containing the contents of
the adsorbent cartridge, the contents of Con-
tainer No. 1, and the concentrate from sec-
tion 5.1.4. Cover the contents of the extrac-
tion thimble with the cleaned glass wool
plug to prevent the XAD-2 resin from float-
ing into the solvent reservoir of the extrac-
tor. Place the thimble in the extractor, and
add the toluene contained in the beaker to
the solvent reservoir. Pour additional tol-
uene to fill the reservoir approximately 24
full. Add Teflon boiling chips and assemble
the apparatus. Adjust the heat source to
cause the extractor to cycle three times per
hour. Extract the sample for 16 hours. After
extraction, allow the Soxhlet to cool. Trans-
fer the toluene extract and three 10-ml rinses
to the rotary evaporator. Concentrate the
extract to approximately 10 ml. At this point
the analyst may choose to split the sample
in half. If so, split the sample, store one half
for future use, and analyze the other accord-
ing to the procedures in sections 5.2 and 5.3.
In either case, use a nitrogen evaporative
concentrator to reduce the volume of the
sample being analyzed to near dryness. Dis-
solve the residue in 5 ml of hexane.

5.1.6 Container No. 3 (Toluene Rinse). Add
100 pl of the Internal Standard solution (sec-
tion 3.3.2) to the contents of the container.
Concentrate the sample to a volume of about
1-5 ml using the rotary evaporator apparatus
at a temperature of less than 37 °C. Rinse the
sample container apparatus at a temperature
of less than 37 °C. Rinse the sample container
three times with small portions of toluene
and add these to the concentrated solution
and concentrate further to near dryness.
Analyze the extract separately according to
the procedures in sections 5.2 and 5.3, but
concentrate the solution in a rotary evapo-
rator apparatus rather than a nitrogen evap-
orative concentrator.

5.2 Sample Cleanup and Fractionation.
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5.2.1 Silica Gel Column. Pack one end of a
glass column, 20 mm x 230 mm, with glass
wool. Add in sequence, 1 g silica gel, 2 g of
sodium hydroxide impregnated silica gel, 1 g
silica gel, 4 g of acid-modified silica gel, and
1 g of silica gel. Wash the column with 30 ml
of hexane and discard it. Add the sample ex-
tract, dissolved in 5 ml of hexane to the col-
umn with two additional 5-ml rinses. Elute
the column with an additional 90 ml of
hexane and retain the entire eluate. Con-
centrate this solution to a volume of about 1
ml using the nitrogen evaporative concen-
trator (section 2.3.7).

5.2.2 Basic Alumina Column. Shorten a 25-
ml disposable Pasteur pipette to about 16 ml.
Pack the lower section with glass wool and
12 g of basic alumina. Transfer the con-
centrated extract from the silica gel column
to the top of the basic alumina column and
elute the column sequentially with 120 ml of
0.5 percent methylene chloride in hexane fol-
lowed by 120 ml of 35 percent methylene
chloride in hexane. Discard the first 120 ml of
eluate. Collect the second 120 ml of eluate
and concentrate it to about 0.5 ml using the
nitrogen evaporative concentrator.

5.2.3 AX-21 Carbon/Celite 545 Column. Re-
move the botton 0.5 in. from the tip of a 9-ml
disposable Pasteur pipette. Insert a glass
fiber filter disk in the top of the pipette 2.5
cm from the constriction. Add sufficient car-
bon/celite mixture to form a 2 cm column.
Top with a glass wool plug. In some cases
AX-21 carbon fines may wash through the
glass wool plug and enter the sample. This
may be prevented by adding a celite plug to
the exit end of the column. Rinse the column
in sequence with 2 ml of 50 percent benzene
in ethyl acetate, 1 ml of 50 percent meth-
vlene chloride in cyclohexane, and 2 ml of
hexane. Discard these rinses. Transfer the
concentrate in 1 ml of hexane from the basic
alumina column to the carbon/celite column
along with 1 ml of hexane rinse. Elute the
column sequentially with 2 ml of 50 percent
methylene chloride in hexane and 2 ml of 50
percent benzene in ethyl acetate and discard
these eluates. Invert the column and elute in
the reverse direction with 13 ml of toluene.
Collect this eluate. Concentrate the eluate
in a rotary evaporator at 50 °C to about 1 ml.
Transfer the concentrate to a Reacti-vial
using a toluene rinse and concentrate to a
volume of 200 pl using a stream of N,. Store
extracts at room temperature, shielded from
light, until the analysis is performed.

5.3 Analysis. Analyze the sample with a gas
chromatograph coupled to a mass spectrom-
eter (GC/MS) using the instrumental param-
eters in sections 5.3.1 and 5.3.2. Immediately
prior to analysis, add a 20 pl aliquot of the
Recovery Standard solution from Table 1 to
each sample. A 2 ul aliquot of the extract is
injected into the GC. Sample extracts are
first analyzed using the DB-5 capillary col-
umn to determine the concentration of each
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isomer of PCDD’s and PCDF’s (tetra-through
octa-). If tetra-chlorinated dibenzofurans are
detected in this analysis, then analyze an-
other aliquot of the sample in a separate
run, using the DB-225 column to measure the
2,3,7,8 tetra-chloro dibenzofuran isomer.
Other column systems may be used, provided
that the user is able to demonstrate using
calibration and performance checks that the
column system is able to meet the specifica-
tions of section 6.1.2.2.

5.3.1 Gas Chromatograph Operating Condi-
tions.

5.3.1.1 Injector. Configured for capillary
column, splitless, 250 °C.

5.3.1.2 Carrier Gas. Helium, 1-2 ml/min.

5.3.1.3 Oven. Initially at 150 °C. Raise by at
least 40 °C/min to 190 °C and then at 3 °C/min
up to 300 °C.

5.3.2 High Resolution Mass Spectrometer.

5.3.2.1 Resolution. 10000 m/e.

5.3.2.2 Ionization Mode. Electron impact.

5.3.2.3 Source Temperature 250 °C.

5.3.2.4 Monitoring Mode. Selected ion mon-
itoring. A list of the various ions to be mon-
itored is summarized in Table 3.

5.3.2.5 Identification Criteria. The fol-
lowing identification criteria shall be used
for the characterization of polychlorinated
dibenzodioxins and dibenzofurans.

1. The integrated ion-abundance ratio (M/M
+2o0r M + 2/M + 4) shall be within 15 percent
of the theoretical value. The acceptable ion-
abundance ratio ranges for the identification
of chlorine-containing compounds are given
in Table 4.

2. The retention time for the analytes
must be within 3 seconds of the cor-
responding 13C-labeled internal standard,
surrogate or alternate standard.

3. The monitored ions, shown in Table 3 for
a given analyte, shall reach their maximum
within 2 seconds of each other.

4. The identification of specific isomers
that do not have corresponding 13C-labeled
standards is done by comparison of the rel-
ative retention time (RRT) of the analyte to
the nearest internal standard retention time
with reference (i.e., within 0.005 RRT units)
to the comparable RRT’s found in the con-
tinuing calibration.

5. The signal to noise ratio for all mon-
itored ions must be greater than 2.5.

6. The confirmation of 2, 3, 7, 8TCDD and
2, 8, 7, 8-TCDF shall satisfy all of the above
identification criteria.

7. For the identification of PCDF’s, no sig-
nal may be found in the corresponding
PCDPE channels.

5.3.2.6 Quantification. The peak areas for
the two ions monitored for each analyte are
summed to yield the total response for each
analyte. Each internal standard is used to
quantify the indigenous PCDD’s or PCDF’s
in its homologous series. For example, the
13C1,-2,3,7,8-tetra chlorinated dibenzodioxin
is used to calculate the concentrations of all
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other tetra chlorinated isomers. Recoveries
of the tetra- and penta- internal standards
are calculated using the 13C;,-1,2,3,4-TCDD.
Recoveries of the hexa- through octa- inter-
nal standards are calculated using 13C -
1,2,3,7,8,9-HxCDD. Recoveries of the surro-
gate standards are calculated using the cor-
responding homolog from the internal stand-
ard.

6. Calibration

Same as Method 5 with the following addi-
tions.

6.1 GC/MS System.

6.1.1 Initial Calibration. Calibrate the GC/
MS system using the set of five standards
shown in Table 2. The relative standard devi-
ation for the mean response factor from each
of the unlabeled analytes (Table 2) and of the
internal, surrogate, and alternate standards
shall be less than or equal to the values in
Table 5. The signal to noise ratio for the GC
signal present in every selected ion current
profile shall be greater than or equal to 2.5.
The ion abundance ratios shall be within the
control limits in Table 4.

6.1.2 Daily Performance ChecKk.

6.1.2.1 Calibration Check. Inject on ul of so-
lution Number 3 from Table 2. Calculate the
relative response factor (RRF) for each com-
pound and compare each RRF to the cor-
responding mean RRF obtained during the
initial calibration. The analyzer perform-
ance is acceptable if the measured RRF’s for
the labeled and unlabeled compounds for the
daily run are within the limits of the mean
values shown in Table 5. In addition, the ion-
abundance ratios shall be within the allow-
able control limits shown in Table 4.

6.1.2.2 Column Separation Check. Inject a
solution of a mixture of PCDD’s and PCDF’s
that documents resolution between 2,3,7,8—
TCDD and other TCDD isomers. Resolution
is defined as a valley between peaks that is
less than 25 percent of the lower of the two
peaks. Identify and record the retention time
windows for each homologous series.

Perform a similar resolution check on the
confirmation column to document the reso-
lution between 2,3,7,8 TCDF and other TCDF
isomers.

6.2 Lock Channels. Set mass spectrometer
lock channels as specified in Table 3. Mon-
itor the quality control check channels spec-
ified in Table 3 to verify instrument stability
during the analysis.

7. Quality Control

7.1 Sampling Train Collection Efficiency
Check. Add 100 ul of the surrogate standards
in Table 1 to the absorbent cartridge of each
train before collecting the field samples.

7.2 Internal Standard Percent Recoveries.
A group of nine carbon labeled PCDD’s and
PCDF’s representing, the tetra-through
octachlorinated homologues, is added to
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every sample prior to extraction. The role of
the internal standards is to quantify the na-
tive PCDD’s and PCDF’s present in the sam-
ple as well as to determine the overall meth-
od efficiency. Recoveries of the internal
standards must be between 40 to 130 percent
for the tetra-through hexachlorinated com-
pounds while the range is 25 to 130 percent
for the higher hepta- and octachlorinated
homologues.

7.3 Surrogate Recoveries. The five surro-
gate compounds in Table 2 are added to the
resin in the adsorbent sampling cartridge be-
fore the sample is collected. The surrogate
recoveries are measured relative to the in-
ternal standards and are a measure of collec-
tion efficiency. They are not used to measure
native PCDD’s and PCDF’s. All recoveries
shall be between 70 and 130 percent. Poor re-
coveries for all the surrogates may be an in-
dication of breakthrough in the sampling
train. If the recovery of all standards is
below 70 percent, the sampling runs must be
repeated. As an alternative, the sampling
runs do not have to be repeated if the final
results are divided by the fraction of surro-
gate recovery. Poor recoveries of isolated
surrogate compounds should not be grounds
for rejecting an entire set of the samples.

7.4 Toluene QA Rinse. Report the results of
the toluene QA rinse separately from the
total sample catch. Do not add it to the total
sample.

8.0 [Reserved]

9. Calculations

Same as Method 5, section 6 with the fol-
lowing additions.
9.1 Nomenclature.

A, = Integrated ion current of the noise at
the retention time of the analyte.

A*,; = Integrated ion current of the two ions
characteristic of the internal standard i
in the calibration standard.

A.j = Integrated ion current of the two ions
characteristic of compound i in the jth
calibration standard.

A*y; = Integrated ion current of the two ions
characteristic of the internal standard i
in the jth calibration standard.

A = Integrated ion current of the two ions
characteristic of surrogate compound i in
the calibration standard.

A; = Integrated ion current of the two ions
characteristic of compound i in the sam-
ple.

A* = Integrated ion current of the two ions
characteristic of internal standard i in
the sample.

A,; = Integrated ion current of the two ions
characteristic of the recovery standard.

A, = Integrated ion current of the two ions
characteristic of surrogate compound i in
the sample.

Ci = Concentration of PCDD or PCDF i in the
sample, pg/M 3.
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Cr = Total concentration of PCDD’s or
PCDF’s in the sample, pg/M 3.

m. = Mass of compound i in the calibration
standard injected into the analyzer, pg.

m,s = Mass of recovery standard in the cali-
bration standard injected into the ana-
lyzer, pg.

mg; = Mass of surrogate compound in the
calibration standard, pg.

RRF; = Relative response factor.

RRF;s = Recovery standard response factor.

RRF, = Surrogate compound response factor.

9.2 Average Relative Response Factor.

1 nA.m*
RRE, = — 42 Eq.23-1
n A¥F . .
j=1 cy el
9.3 Concentration of the PCDD’s and
PCDF’s.
m *A.
C=—7—l—  Eq 232
Ai RRFiVmstd
9.4 Recovery Standard Response Factor.
A *m
RRF, =—¢% 15  Eq 233
; A Tk
s C1
9.5 Recovery of Internal Standards (R¥*).
A Fm
R¥=—1—0-x100%  Eq. 23-4
ArsRFrsmi
9.6 Surrogate Compound Response Factor.
A_.*m
RRF, = —¢ Eq. 23-5
Acismc1

9.7 Recovery of Surrogate Compounds (Rs).
%
_ A m;

*  A,;*RRF,m,

9.8 Minimum Detectable Limit (MDL).
sk

2.5 A,m;

*
A, *RRF,

9.9 Total Concentration of PCDD’s and
PCDF’s in the Sample.

x100% Eq. 23-6

MDL = Eq. 23-7

n
Cr=»C  Eq 238
i=1

Any PCDD’s or PCDF’s that are reported
as nondetected (below the MDL) shall be
counted as zero for the purpose of calcu-
lating the total concentration of PCDD’s and
PCDF’s in the sample.
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TABLE 1—COMPOSITION OF THE SAMPLE FOR-
TIFICATION AND RECOVERY STANDARDS SOLU-
TIONS

Concentra-
Analyte tion (pg/ul)

Internal Standards:
13 C1»-2,3,7,8-TCDD 100

13 C1,-1,2,3,7,8-PeCDD . 100
13 G,-1,2,3.6,7,8-HXCDD .. 100
13 Cy,-1,2,3,4,6,7,8-HpCDD 100

13 C,3-OCDD eorvrreeer - 100

13 C»-2,3,7,8-TCDF 100
13 C,-1,2,3,7,8-PeCDF .. 100
13 C1»-1,2,3,6,7,8-HXCDF 100
13 C»-1,2,3,4,6,7,8-HpCD 100
Surrogate Standards:
37 Cl4-2,3,7,8-TCDD 100
13 C»-1,2,3,4,7,8-HxCDD 100
13 C,,-2,3,4,7,8-PeCDF .. 100
13 C1»-1,2,3,4,7,8-HXCDF 100
13 C»-1,2,3,4,7,8,9-HpCDF .. 100
Recovery Standards:
13 C1,-1,2,3,4-TCDD .......... 500
13 Cy,-1,2,3,7,8,9-HXCDD .. 500

TABLE 2—COMPOSITION OF THE INITIAL
CALIBRATION SOLUTIONS

Concentrations (pg/ulL)

Compound Solution No.

1 2 3 4 5

Alternate Standard:
13 C-1,2,3,7,8,9-
HXCDF ....cccceuruenenee 25 5 25| 250 | 500

500

























































































































































	Exhibit I Soil Conditions
	Table of Contents
	Acronyms and Abbreviations
	1.0 Introduction
	2.0 Analysis Area
	3.0 Identification and Description of Soil Types
	Table I-1. General Description of Mapped Soil Units in the Analysis Area

	4.0 Current Land Use within the Analysis Area
	5.0 Facility Soil Impacts
	5.1 Construction
	5.2 Operation
	5.3 Decommissioning

	6.0 Mitigation Measures
	7.0 Monitoring Program
	8.0 Conclusions
	9.0 Submittal Requirements and Approval Standards
	9.1 Submittal Requirements
	Table I-2. Submittal Requirements Matrix

	9.2 Approval Standards
	Table I-3. Approval Standard


	10.0 References
	Figures
	Figure I-1 NRCS Soil Map

	Attachment I-1. Draft NPDES 1200-C Erosion and Sediment Control Plan
	Attachment I-2. Draft Fugitive Dust Control Plan
	Table of Contents
	1.0 Introduction
	1.1 Fugitive Dust Sources
	Figure 1. Project Location

	1.2 Regulatory Compliance

	2.0 Fugitive Dust Control Plan
	2.1 Responsibility
	2.2 Monitoring 
	2.3 Training
	2.4 Fugitive Dust Prevention and Management
	Figure 2. Dust Control Plan Flow Chart


	3.0 References
	Appendix 1: Fugitive Dust Sources and Reasonable Available Control Measures
	Appendix 2: EPA Method 22





