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1. PURPOSE

| Pracedures and guidelines are provided in this project-level protocol (herein referred to as

the Protocol) for use by agencies that sponsor transportation projects, to evalvate the
potential local level carbon monoxide (CO) impacts of a project. The procedures and
guidelines comply with the following regulations without imposing additional
requirements: Section 176(c) of the 1990 Clean Air Act Amendments, federal conformity
rules, state and local adoptions of the federal conformity rules, the National
Environmentat Policy Act {NEPA), and the California Environmental Quality Act
{CEQA) requirements [Cal. Code Regs., tit. 21, § 1509.3(25)].

Upon approval the procedures and guidelines described herein constitute a Protocol that
is intended to replace the procedures for determining lozalized CO concentrations (hot-
spot analysis) that are given in 40 CFR § 93.131'. Future versions of the Protocol will be
issued to incorporate changes in the laws and regulations pertaining to CO project-level
requirements and analysis. The Protecol may alsa be supplemented via the local
consultation process to incorporate region-specific processes.

The Protoco! has three sections. The first section constitutes the main body and provides
a framework and roadmap for conducting a federal conformity determination at the
project level as well as for NEPA and CEQA. The treatment of projects is very general
and is not limited to a specific 1type of project. The second section, Appendix A, is
intended to provide a proceduere for conducting a “screening analysis™ of local impacts of
intersections. The procedure is intended to be simple, capable of being performed
without familiarity with programs such as CT-EMFAC or CALINE4 frem which it was
developed. An example calculation is included to assist a novice as well as more
experienced air quality analysts in conducting the analysis. A brief description of the
assumptions used in the procedure is given. The third section, Appendix B, provides
guidance to an experienced analyst conducting a more “detailed analysis”, required when
a project does not pass the screening analysis er in situations for which the screening
analysis is not applicable. In that case, the analyst is assumed to have familiarity with
programs such as CT-EMFAC and CALINE4, and availability of references and sources
of data, e.g., the CALINE4 user’s manual by Benson {1989] and other useful references.
The purpose of Appendix B, similar to the Protocol itself, is to assist the analyst in
making decisions regarding required modeling parameters. Unlike Appendix A,
Appendix B is not intended to be a “cookbook™ method. Additional screening procedure
supplements similar to Appendix A and applicable to scenarios other than intersections
are planned to be issued in the future.

*The references to the conformity regulations are 1o 40 CFR Part 93; references to the duplicate sections
contained in 40 CFR Part 51 are omitted to avoid excess.
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2. GENERAL PROVISIONS

2.1 Affected Projects

The transportation projects that are affected by this Protocol are those proposed for areas
designated as attainment, nonattainment, or maintenance.

The Protocol applies to all projects subject to NEPA and projects that tay not require a
conformity determination under federal conformity rules but that still require approval
under CEQA.

The Protocol specifically applies to Federal Highway Administration (FHWA)/Federal
Teansit Administration (FTA) transportation projects; defined as projects that are
proposed to reccive funding assistance and approval through the Federal-Aid Highway
program or the Federa! Mass Transit program, or require FHWA or FTA approval for
some aspect of the project, such as connection to an interstate highway or deviation from
applicable design standards on the interstate system {refer to Section 2.10 for further
guidance on affected projects).

2.2 Project Alternatives

The protocol is applicable for the assessment of potential impacts of “project alternatives”
as identified within the scope of an environmental impact study (EIS)environmental
impact report (EIR) required by NEPA/CEQA. The results of that screening evaluation
and further detailed studies should be incorporated, as needed, into the environmental
documentation or used as part of a major investment study (MIS). The project spansor
may use the Protocol as 2 screening tool to guide the evaluation and decision making
process for project development.

2.3 Project Sponsor(s)

For the purposes of this Protocol, a project sponsor is any federal, state, or local agency
responsible for the approval and/or funding of affected transportation projects, as
delineated under Section 2.1. These agencies include the FHWA, the FTA, the California
Department of Transportation (Caltrans), and other regional/local transportation agencies.
Projects that cross Metropolitan Planning Organization (MPQ) and/or regional
boundaries are also subject to the provisions contained herein. These projects have
multiple project sponsors as mandated by the consultation procedures adopted to meet the
requirements of 40 CFR § 93.105(c)}(3).
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2.4 Responsibility of Project Sponsor{s)

The project sponsor(s) is responsible for ensuring that a transportation project action
conforms to an approved or promulgated air quality implementation plan and to all
applicable state and national air quality standards. The project spensor(s) is required to
make 2 positive conformity finding in accordance with this Protocol (not merely the
absence of a negative conformity finding) before a project may proceed.

2.5 Inter-agency Consultation

The project sponsor(s) is responsible for consulting with other agencies at all stages of the
process of determining project-level conformity.

The consultation should be in accordance with:

a. specific consultation procedures outlined in state and local rules and regulations
consistent with state and local agency adoption of the federal conformity regulations
[40 CFR § 93.112);

b. the consultation requirements under NEPA and/or CEQA [40 CFR §§ 1501.1,
1501.5, and 1501.6; 23 CFR §§ 771.109(3), 771.111{a); Cal. Code Regs., tit. 21, §
1509.9]; and

¢, specific requirements for inter-agency consultation, prescribed by this Protocol, for
several key action items. These requirements ate set forth in Sections 3 and 4 of the
Protocoi.

2.6 Conformity Tests

An affirmative regionat conformity determination must be made before a project may
proceed. This is satisfied if the project is included in the Regional Transportation Plan
(RTP) and Transportation Improvement Program {TIP} and if the project has not been
altered in design concept or scope from that described in the RTP and TIP (see Section
2.9). See Sections 3.1.5, 3.1.6, 3.1.7, and 3.1.11 for more guidance. A discussion of
regional planning and conformity can also be found in the FHWA report titled " A Guide
to Metropolitan Planning under ISTEA - How the Pieces Fit Together” [FHWA,, 1995].
Exceptions 1o these criteria are projects in areas designated as attainment for all
transportation-related criteria pollutants; projects specifically exemnpt from regional
conformity determinations (such as those described in Sections 2.11, 2.14, and 2.15); or
projects for which a specific regional conformity determination js made.

In addition, all projects {except those axempt under Section 2.14) are subject to local CO
impact review. The provisions in the Protocol for local CO impact review apply 1o all
regions in the state regardless of State Implementation Plan (SIP) status or EPA CO area
designation (attainment, nonattainment, or maintenance).

22



2,7 Timing of Project-level Conformity Determination

The project sponsor(s) must make the required conformity determination, outlined in this
protocol, as part of the project environmental review process. Regional re-evaluations
due 1o changes in the assumptions used in the regional conformity modeling (Section 2.6)
wmay trigger 2 new project-leve] CO review for the project.

2.8 Segmented/Staged Projects

The project-level conformity determination is made for an entire project as it is defined
for purposes of NEPA/CEQA. review, not for stages of the project. Projects that will be
implemented along with the subject project should also be considered (i.¢., the conformity
determination should be based on the combined impact of the grouped projects).

The entire project is defined as those stages included in the RTP. Stages not included in
the RTP are not subject to project-level CO reviews at this time, as construction of such
subsequent stages are niot able to be considered for approval. Further, project-level CO
reviews “may be performed only after the major design features which will significantly
impact concentrations have been identified” [40 CFR § 93.123{c)].

In some instances, however, only some of a project’s stages are included in the
conforming TIP. In this case, the project may still be found to be in conformity if:

a. the NEPA/CEQA process is completed for the entire project as described in the
RTR,

b. the entire project is inchided in the regional emissions analysis performed in
conjunction with the RTP and TIP; and

c. the local impacts are addressed separately for different project stages when there is
more than three year’s delay between major steps to advance subsequent stages of
the project.

The third critesion above prevents violations from being caused by interim stages of a
segmented/staged project that await the final prograrnming and construction of later
stages that would eventually correct local viclations. If there is less than three years
between major steps to advance subsequent ssages of a project, there is no need to anatyze
the project phases separately.

“After a finding of conformity is made on the project, ne further conformity analysis of
individual segments will be required unless the project design concept or scope changes,
or if major steps to advance the action do not occur for three years or more.” [SCAG
1993, p. 6]. Changes in project design concept and scope are discussed in Section 2.9.

Note that for purposes of this protocol, there is a cap on the number of intersections that
need to be analyzed for any one project. For a single project with multiple intersections,
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only the three interscctions representing the worst LOS ratings of the project, and, to the
extent they are different intersections, the three intersections representing the highest
traffic volumes need be analyzed. For each intersection failing a screening test as
described in this protocol, an additional intersection should be analyzed.

2.9 Changes in Project Design Concept and Scope

A project’s design concept refers to the “type of facility identified by the project, e.g.,
freeway, expressway, arterial highway, grade-separated highway, reserved right-of-way
rail transit, mixed-traffic rail transit, exclusive busway, etc.” A project’s design scope
tefers to “the design aspects.. .that affect the proposed facility’s impact on emissions,
usually as they relate to carrying capacity and control, e.g., the number of lanes or tracks
1o be constructed or added, length of project, signalization, access control including
approximate number and location of interchanges, preferential treatment for high-
occupancy vehicles, etc.” [FR v. 58, n. 225, p. 62235].

Projects that have a significant change in design concept and/or scope from that which is
described in the adopted RTP and TIP may require a new regional conformity
determination andfor a re-examination of local CO impacts {see Section 2.6).

2.10 Changes in Funding Sources

Federal money introduced into a project that had not been previously funded by federal
dollars may necessitate a regional conformity determination and/or a project-level CO
review.

2.11 Reglonally Significant Projects

For the purposes of this protocol, a regionally significant transportation project is one that
is defined as regionally significant in accordance with 40 CFR § 93.101 and with any
locally adopted cxtensions to this definition, as set forth in the state and/or local
implementation of the federal conformity regulations and pursuant to 40 CFR §
93.105(cH 1)(ii}. A project that is exempt from regional emission analysis is not subject
to a regional conformity determination. However, the project is still subject to a local CO
impact review,

2.12 Transportation Control Measures

Projects carry with them the obligation to incorporate all applicable Transportation
Control Measures (TCMs), and applicable mitigation measures (Section 2.13) identified
during the CEQA review of the RTP.

2-4



Most TCMs are regiona) in nature, and are appropriately addressed within the regional
transportation planning/programmng process. QOccastonally there may be TCMs that
should be addressed at the project level. Such TCMs may stipulate certain project
specific requirements related to design concept and/or scope.

Attainment plans that have not been recently updated may contain some TCMs which are
no longer applicable and/or feasible. If such is the case for TCMs applicable at the
project level, the project sponsor(s) should address this in the project's environmental
documentation.

TCMs shall be accounted for in the project-level CO review only where there are written
commitments from the project sponsor(s) and/or operator to the implementation of such
measures. “Written commitments must also be obtained for project-fevel...control
measures which are conditions for making conformity determinations for a transportation
plan or TIP and are included in the project design concept and scope which is used in the
regional emissions analysis...or used in the project-level hot-spot analysis” [40 CFR §§
93.125(a) and 123(c){4)). For projects not contained within a conforming RTP and TIP,
this criterion is satisfied if the project does not interfere with the implementation of any
TCM in the applicable implementation plan [40 CFR § 93.113{d)]. Other issues
concerning the enforceability of project-level TCMs are contained in 40 CFR &
93.125(b}-(d). The project spensor(s) should consult these sections prior to making the
final conformity determination.

2,13 Mitigation Measures

For the purposes of the Protaco! a mitigation measure is anything added to the project
design concept or scope that is intended to reduce local CO emissions. Such measures
are often added to projects as a result of the environmental review process of the RTP.
Agpplicable mitigation measures shatl be accounted for in the project-level CO reviews
only where there are written commitments from the project sponsor(s) and/or operator 10
the implementation of such measures. “Written commitments must also be obtained for
project-level mitigation...measures which are conditions for making conformity
determinations for a transportation plan or TIP and are included in the project design
concept and scope which is used in the regional emissions analysis...or used in the
project-leve] hot-spot analysis” [40 CFR §§ 93.125(a) and 123(c)(4)]. Other issues
concemning the enforceability of project-level mitigation measures are contained in 40
CFR § 93.125(b)-(d). The project sponsor(s} should consult these sections prior to
making the final conformity determination.

2.14 ProJects Exempt from All Emissions Analyses

Certain projects are ordinarily exempt from all emissions analyses according to Table 2 of
40 CFR § 93.126, reproduced in Table i of the Protocol. However, the exempt status
may be revoked if the MPO, in consultation with the local air district, the California Air
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Table 1. Projects Exempt {rom All Emisslons Analyses

(

oafery

Railmadhiphway crossing

Hizard elimination program

Safer non-Federal-aid system roads

Shoulder improvements

Increasing sight distance

Safety improvement program

Traffic conirol devices and operating assistance other than signalization projects

Railroadhighway rrossing warning devices

Guardrails, median barriers, crash cushions

Pavement resurfacing and/or rchabsilitetion

Pavement marking demonsiration

Emergency relief (23 U1.S.C. 1235}

Fencing

Skid trestments

Safety roadside resi areas

Adding medjans

Truck climbing lanes cutside the urbanized area

Lighting improvemenis

Widenihg nasrow pavernents of reconstructing bridges (no additional travel lanes)

Emergency wruck pullovers

Mass Transit

Crperaling assisiance 10 transit agencies

Purchase of support vehicles

Rehabilitation of transit vehictes®

Purchase of office, shop, and operaling equipment for existing facilities

Purchase of operaling equipment for vehicles {e.g. radios, faseboxes, fifis, eic.)

Censtruction of renovation of power, sipnal, and communications systems

Construction of small passenger shelters and information Xiosks

Reconstruction or renovation of transit butldings and structures (e.g., rail or bus buldings, stocage and
maintenance facilities, stations, 1erminals, and ancillary strociures).

Rehabilitation or reconstruction of track structures, track and irack bed in existing right-of-way

Purchase of new buses and rail cars to replace exiting vehicles or for minoe expansions of the flect?

Construction of new bus or rail storage/maintenance facilities catcgorically cxcluded in 23 CFR Part 771

Air Ouality
Contimuation of ride-sharing and van-pooling promation activities at current leved
Bicycle and pedestrian facilities
Other
Specific activities which da nol invelve or fead directly 10 construction, such as:
Girants for truining and research programs
Planning activities conducted pirsuant to dites 23 and 49 US.C.
Federal-aid sysiems revisions

!PMm nonatizinment or mainienance areas, such projects are exempi only if they are in compliznce with
control measures in the applicable implementation plan.
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Table 1 {continued). Projects Exempt from all Emisslens Analyses

Other (cont.)

Engineeting to assess social, economic, and environmental effecis of the proposed action or allernatives 1o
thal aclicn

Muoise atlenuation :

Emergency of hardship advance Jand acquisitions [23 CFR 712.204(d)]

Acquisition of scenic easements

Piantings. landscaping, tc.

Sign removal

Directional and informational signs

Teansportalion enhancement activities (except rehabilitation and operation of historic transportation
buildings, struciures, or facilitics)

Repair of damage caused by natural disasters, civil unrest, or lerorict acls, ¢xcepl projects involving
substantia} functional, locational or cepacity changes

Source: 40 LFR Fart 93, Table 2

Resources Board {CARR), Caltrans, EPA, and the FHWA (in the case of a highway
project) or the FTA {in the case of a transit project} concur that a project has potential
adverse local and/or regional emissions impacts for any reason [40 CFR § 93.126].

2.15 Project Exampt from Reglonal Emissions Analyses

Certain projects are ordinarily exempt from al! regional emissions 2nalyses according to
Table 3 of 40 CFR § 93.127, reproduced in Table 2 of the Protocol. However, the
exempt status may be revoked if the MPQ, in consultation with the local air district, the
California Air Resources Board {CARB), Caltrans, EPA, and the FHWA (in the case of a
highway project) or the FTA (in the case of a transit project) concur that a project has
potential regional emissions impacts for any reason [40 CFR § 93.127],

Tabls 2. Projacts Exampt from Reglonal Emissions Analysls

Intersection channelization projects

Intersection signalization projects s individual intersections
Interchange reconfiguration projects

Changes in vertical and horizontal alignment

Truck size and weight inspection stations

Bus terminals and transfer points

Source: 40 CFR Farl 93, Talds 3



2.16 Traffic signal synchronization projects

Traffic signal synchronization projects may be approved, funded, and implemented
without satisfying the requirements of the conformity rule. However, all subsequent
regional crissions analyses required by 40 CFR 93.118 and 93.119 for transportation
plans, TIPs, or projects not from a conforming plan and TTP must include such regionally
significant traffic signal synchronization projects. [FR Doc. 97-20968 Filed 8-14-97;
8:45 am])
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3. DETERMINATION OF PROJECT REQUIREMENTS

Two conformity requirement decision flow charts are provided in the Protocol. They are
designed to assist the project sponsor(s) in evaluating the requirements that apply to
specific projects. The first chart, Figure 1, should be applied to the evaluation of new
projects. Figure 2 applies to the re-examination of projecis previously approved under
NEPA and/or CEQA. Background information and procedures for new projects, and
similar detail for project re-examinations, are contained in Sections 3.1 and 3.2,
respectively.

3.1 Requirementis for New Projects

Figure 1 should be used 1o determine the conformity requirements that apply to new
projects. Each step of the flow chart is covered in detail in the following subsections.

3.1.1 Project exempt from all emissions analyses?

The project sponsor(s) should use Table 1 to determine if the project being evaluated
qualifies for an exemption from all emissicns analyses (se¢ Section 2.14).

3.1.2 Project exempt from regional emissions analyses?

" The project sponsor(s) should use Table 2 to determine if the project being evaluated

qualifies for an exemption from regional emissions analyses (see Section 2.13).

3.1.3 Project locally defined as regionally significant?

If a project is locally defined as regionally significant (see Section 2.11 for definition)
then the project may be subject to a regional conformity determination. A project that is
not locally defined as regionally significant is subject to an examination of local impacts.

314 Projectin a federal attainment area?

A project that is in an area classified as attzinment of all transportation-related criteria
pollutants is not subject to a regional conformity determination. However, it may require
a CEQA finding for regional air quality impacts. This is determined in the following
steps:
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2. Is project in a California altainment area?

A project in a California attainment area does not require a regional CEQA finding.
The next step in the air quality review process is to examine local impacts.

b. [s project included in a current RTP for which a CEQA review has been conducted?

A project included in a current RTP for which a CEQA review has been conducted
does not require a regional CEQA finding. The project may proceed to the
examination of local impacts. All other projects require a regional CEQA finding
described in the next step.

¢. Project requires an examination of the regional air quality impacts of the project, as
retated to the Califomia standards, within the project’s CEQA review,

At this point the project sponscr(s) is required to consult with the MPO and
Caltrans for guidance regarding how to proceed.

d. Is a favorable CEQA finding for regional air quality impacts, related 1o the
California standards, able to be made for the project?

The project sponsor(s) in consultation with the MPO, local Air District, CARB, and
Calirans must make 2 favorable CEQA finding for regional air quality impacts
related to the Califomnia standards. If a favorable CEQA finding is able to be made
then proceed to examine local impacts. If a favorable CEQA, finding is not able to
be made, then the project fails the air quality review,

3.1.5 Conforming RTP and TIP?

At this point in the flow chart the project has failed to quatify for an exemption from a
regional conformity finding. The project may not proceed past this step in the conformity
review process unless the region has a currently conforming RTP and TIP. [40 CFR §
93.114)

3.1.6 Project included jn the regional emissions analysis?

Regionally significant projects (federal and non-federal) must be included in the regional
emissions analysis supporting the currently conforming RTP and TIP. If the project is not
included in the regional emissions analysis supporting the currently conforming RTP and
TIP, the project is subject to a regional conformity determination (see Section 3.1.11).
The regional emissions analysis must account for the emissions impacts of all regionally
significant projects, even if a project is not required to be officially listed as part of the
region’s RTP and TIP. As part of the documentation of project-level conformity, the
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project sponsor(s) must provide specific evidence that the project was indeed modeled in
the regional emissions analysis [40 CFR § 93.115; 40 CFR § 93.118).

3.1.7 Design concept and/or scope changed significantly?

I the project design concept and/or scope has changed significantly (see Section 2.9)
from that used in the regional emissions analysis then a new regional conformity
determination is required.

3.1.8 Project-level (or local) air quality analysis not required

No analysis is required for exempt projects and the project sponsor(s) may proceed with
the project.

3.1.9 Examine local impacts

The project sponsor(s) is required to examine local CO impacts as outlined in Section 4,
make an affirmative finding as outlined in Section 5, and complete documentation as
cutlined in Section 6.

3.1.19 Project fails air quality review

If the project reaches this action item on the flow chart then the project has failed a
significant conformity test and/or a significant CEQA-related air quality review
requirement. The project cannot receive approval.

3.1.11 Project requires a project specific regional conformity determination

Before the project may preceed the project requires: 1) a project-specific regional
conformity determination; and 2) if the project is in a Califomia nonattainment area, a
CEQA examination of the regional air quality impacts, as they relate to the California
standards. For conformity, the project must be consistent with the motor vehicle
emissions budgets(s) in the applicable implementation plan (or implementation plan
submission). At this point the project sponsor(s) is required to consult with the MPO and
Caltrans for guidance regarding how to proceed.

There are two possible outcomes to this consuitation process:
a. the MPO or other party may perform a project specific regiona!l air quality study; or
b. the project may not proceed unti! incorporated/reflected in a conforming RTP and

TIP,
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3.1.12 An affirmative regional conformity determination for the project?

The project sponsor(s) in consultation with the MPO, local Air District, CARB, and
Caltrans must certify that the project passes all regional conformity requirements and
must make a favorable CEQA finding for regional air quality impacts related to the
California standards.

3.2 Project Re-examinations

Projects that have already demonstrated compliance with all federal and state air quality
requirements may not require a new air quality analysis when the project is advanced.
‘However, consideration of alternatives in the NEPA/CEQA process or other project
development studies may result in a project with design concept and scope significantly
different from that in the RTP or TIP. Figure 2 should be used to determine if the air
quality impacts of the preject must be re-examined. The following four sub-sections
describe the elements of the procedure shown in Figure 2.

3.2.1. Have ona of the following cocurred within the past 3
yoars?

a) complation of NEPA and/or CTEQA process

b) start of the final design

¢} acquisiltion ol a significant porion of tha right-ol-way

d) approval of the plans, specifications and sstimates

I Yes — NT
3.2 2, Has the preject cdesign concept

andior scope changed significantty from 3.2.3. Project considered
that In the mast recent anvirenmantal Ye new project
review?
]
No

Procesd i Figure 1 for Naw Project
Conformity Requiremants

Figure Z. Project Ra-examinations
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3.2.1 Have one of the following occurred within the past 3 years?

As a first test as to whether or not the project requires a project-level CO analysis, one of
the four events in the box must have occurred.

3.2.2 Has the project design concept and/or scope changed significantly from that
in the most recent environmental review?

If there is no significant (see Section 2.9) change in project design concept and/or scope
from that in the most recent environmental review, and the certified NEPA andfor CEQA
document includes sufficient and appropriate information to support an affirmative CO
conformity determination, then the project may proceed.

3,23 Project considered new project
Projects that fail to meet the above requirements will be considered a new project from

the standpoint of project-level air quality analysis and must pass all the requirements
outlined in Section 3.1 before the project may proceed.

3.2.4 Project re-examination not required

A project-level {or local) air quality analysis/re-analysis is not required and the project
sponsor{s) may proceed with the project.
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4, LOCAL ANALYSIS

The determiration of project-leve] CO impacts should be carried out according to the
Local Analysis flow chart shown in Figure 3 {following Section 4.7.5). Additional
comments and explanatory remarks for every step of the local analysis are given below.

4.1 Designation of Project Area {Level 1 in Figure 3}

There is an increased need to examine project effects in nonattainment areas. The Iocal
analysis provided in this Protocol recommends slightly different approaches according to
the designation. of the area in which the project is located, as explained in the following
subsections. Information regarding area designations is provided in “Amendments to the
Area Designations for State Ambient Air Quality Standards with Maps of Area
Designations for the State and National Ambient Air Quality Standards™ as updated by
CARR, or in consultation with the local Air District. Federal attainment designations are
applicable to conformity and NEPA analysis; state attainment designation are applicable
to CEQA analysis.

4.1.1 Projects in nonattainment areas

Projects located in nonattainment ateas should proceed to Section 4.2 (LEVEL 2 in Figure

" 3). Projects located in attainment or unclassified areas should proceed to Section 4.1.2,

4,1.2 Projects in attainment or unclassified areas

Projects focated in areas that have been proposed by CARB for federal redesignation to
antainment after the 1990 CAA must have a Maintenance Plan and should proceed to
Section 4.1.3. Projects located in areas not designated as nonattainment when the 1990
CAA was approved or in unclassified areas should proceed to Section 4.7 (LEVEL 7 in
Figure 3).

4.1.3 Attainment verification according to the Maintenance Plan

Project sponsors should contact the local Air District to verify continued aftainment.
CARB conducts an annual review of the air quality monitoring data which may also be
used for this purpose. Projects in areas where continued attainment has been verified (or
where proposed redesignation is so recent that the annual review of monitoring data has
not yet occurred) should proceed to Section 4.7 (LEVEL 7 in Figure 3). Projects in areas
where continued attainment cannot be verified should proceed to section 4.2 {LEVEL 2 m
Figure 3).
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4.2 Projects In Areas With Approved CO Attalnment or Malntenance Plans
{Level 2 in Figure 3}

Projects may be deemed satisfactory if it can be determined that the project does not lead
1o an increase in emissions. For projects involving more than one intersection or roadway
segment, emissions must not increase in any of them individually, Comparison of the
“build” and “no build” scenarios according to the criteria set forth below provide a basis
for deciding if the changes in emissions are acceptable:

a. Project does not significantly increase the percentage of vehicles operating in cold
start mode. Increasing the number of vehicles operating in cold start mode by as
little as 2% should be considered potentially significant.

b. Project does not significantly increase traffic volutnes. Increases in traffic volumes
in excess of 5% should be considered potentially significant. Increasing the traffic
volume by less than 5% may still be potentiatly significant if there is a
corresponding reduction in average speeds.

c. Project improves traffic flow. For uninterrupted roadway segments, higher average
speeds (up to 50 mph) should be regarded as an improvement in traffic flow. For
intersection segments, higher average speeds and a decrease in average delay sheuld
be considered an improvement in traffic flow.

d. Inaddition, a project that causes an insignificant increase in emissions may only be
deemed satisfactory if the project does not move traffic closer to a receptor. By
satisfying this requirernent the project will not cause an increase in ambient
concentration at a receptor-site. (see Section B.4.3 in Appendix B for a discussion
of suitable receptor locations.)

The criteria should be applied on an hourly basis for the time periods when the highest 1-
hr and 8-hr CO concentrations are expected to occur.

The example percentage changes associated with traffic volumes and vehicle
operating modes provided hete are meant to guide analysts in their assessment of
whether a project significantly changes emissions; these figures are not absolute
guidelines. If there is any doubt concerning 2 project’s significance, the project
sponsor should consult with the locat air district to determine whether a project would
have a significant impact on pollutant cmissions.

4.2
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4.3 Projects in Areas Without Approved CO Attainment or Maintenance Plans,
and Projects that Significantly Increasa Emissions {Level 3 in Figure 3}

Screening criteriz are provided in this section for projects that either resolt in significant
emissions increases, or are projects located in areas that do not yet have an approved CO
attainment or maintenance plan. The screening criteria provided in this section are based
on comparing the project under study with intersections modeled in the area’s attainment
Or maintenance plan.

4.3.1 Analysis detail and findings

A comparison between intersections can only be made if the following conditions are
satisfied:

a. The intersection analysis in the CO attainment plan was performed in sufficient
detail to establish CO concenirations.

b. The impacts were acceptable (see section 3).

4.3.2 Estimating the difference In carbon monoxide concentrations

Carbon monoxids concentrations at an intersection would be lower than those reported
for an intersection analyzed in the CO attainment plan if all of the following conditions
are satisfied:

8. The receptor locations at the intersection under study ate at the same distance or

farther from the traveled roadway than the receptor locations used in the intersection
it the atcainment plan.

b. The two intersection traffic volumes and geometries are not significantly different.
Or, if they are different, then when comparing the project under study to an
intersection medeled in the approved plan:

For the study intersection’s worst approach and for the intersection as a whole,
during the moming and evening peak periods, the intersection meets one of the
following criteria:

» the project experiences appreximately the same waffic volume as the modeled

mtersection, but has more [anas; or
o the project has less traffic, but the same number of lanes; or
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« the project has less traffic, fewer lanes, and the same or better LOS as what \
was modeled. -

¢. Appropriately assumed metecrology for the intersection under study is the same or
better than the assumed metecrology for the intersection in the attainment plan.
Relevant metecrology includes: wind speed, wind direction, temperature and
stability class.

d. Traffic lane volumes for all approach and departure segments are lower for the
intersaction under study than those assumed for the intersection in the attainment
plan.

e. Percentages of vehicles operating in cold start mode are the same or lower for the
intersection under study compared to those used for the intersection in the
attainment plan.

f. Percentage of Heavy Duty Gas Trucks in the intersection under study is the same or
lower than the percentage used for the intersection in the attainment plan.

g. Average delay and queue length for each approach is the same or smaller for the

intersection under study compared to those found ir the intersection in the

attainment plaa. J
h. Background concentration in the area where the intersection under study is located

is the same or lower than the background concentration used for the intersection in

the atiainment plan.

A project shall be considered satisfactory if it meets the above criteria. If the project does
not meet the above criteria, a comparison should be made of the CO concentrations
resuliing from the “build" and “no build™ scenarios; the screening methodology in
Appendix A should be used to conduct the analysis (se¢ “Screening Analysis,” Section
4.4). See section 5 for determining acceptability of impacts.

4.4 Screaning Analysls {Level 4 in Figure 3}

Screening procedures are used to quantitatively estimate CO concentrations. These
procedures normally consist of a set of tables and/or figures, along with guidelines on
how to use them to obtain 2 concentration estimate, Screening procedures provide 2
relationship among CO concentrations and the most important parameters that affect
those concentrations. Ideally, screening procedures incorporate assumptions that result in
conservative concentration estimates. A direct advantage of assuming input parameters is
that less information is required from the user. In addition, screening procedures are
especially convenient because the user does not need to run the emission factor and
dispersion models. Instead, the screening procedure presents those rasults for a specific
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range of conditions. In most cases, not having to run emission factor and dispersion
models results in substantial time savings. A screening procedure for projects invelving
intersections is included in Appendix A. See section 5 for determining acceptability of
tmpacts.

4.5 Detalled Analysis {Level 5 in Figure 3}

A detailed analysis is performed when it is necessary to obtain more robust estimates of
CO concentrations than those obtained using a screening procedure. The recommended
emission factor and dispersion models are CT-EMFAC and CALINE4, respectively. CT-
EMFAC is recommended because it incorporates the most recent version of EMFAC,
{At the time of writing of the protocol the latest version was 7F1.1). There is one
restriction to the recommendation of CALINE4, The intersection link option is not
recommended because it makes use of a modal emissiens algorithm developed for an
outdated vehicle fleet. Guidelines for performing a detailed analysis using these models
arc given in Appendix B. See section 5 for determining acceptabitity of impacts.

4.6 Raference to Standing Committee {Lavel 6 in Figure 3}

If the CO impacts are found to be unacceptable {see Section 5) based on a detailed
analysis, the project is deemed unsatisfactory and should not proceed unless
modifications can be made lcading to its acceptability. The project sponsor may elect to
refer the project to a standing committee composed of the local Air District, local MPO,
project sponsor, CARB and Caltrans to evaluate model inputs. The standing committec
will recommend project-specific guidance that may or may not require a new detailed
analysis. A list of MPOs and Air Districts is provided in Appendix C.

4.7 Screening Projects in Attalnment or Unclassified Areas {level 7 in Figure 3}

Air quality in attainment (proposed attainment) and unclassified areas is just as important
as in nonattainment areas. In anainment (proposed attainment) or unclassified areas, the
project sponsor(s) is primarily concerned with intersections where air quality may be
getting worse. Other conditions may also necessitate consideration of project-level CO
air quality impacts.

4.7.1 Projects that are likely to worsen air qguality

Only those projects that are likely to worsen air guality necessitate further analysis. The
following criteria should be used to determine whether a project is likely to worsen air
quality for the area substantially affected by the project:
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&. The project significantly increases the percentage of vehicles operating in cold start -
mode. Increasing the number of vehicles operating in cold start mode by as little as )
2% should be considered potentially significant.

b. The project significantly increases traffic volumes. Increases in traffic volumes in
excess of 5% should be considered potentially significant. Increasing the waffic
volume by less than §% may still be potentially significant if there is also a
reduction in average speeds.

¢. The project worsens traffic flow. For uninterrupted roadway segments, a reduction
in average speeds (within & range of 3 to 50 mph) should be regarded as worsening
traffic flow. For intersection segments, a reduction in average speed or an increase
in average delay should be considered as worsening traffic flow.

The above criteria should be applied on an hourly basis to the “build” and “no build”
scenarios for the time periods when the highest 1-hr and 8-hr CO concentrations are

cxpected to occur. Note that it may be easier to “screen out™ a project by proceeding
directly to Section 4.7.2 and therefore, the analyst is encouraged to look ahead at the
criteria given therein.

4.7.2 Projects suspected of resulting in higher CO concentrations than those
existing within the region at the time of sttainment demonstration g ;

Projects potentially creating CO concentrations higher than those existing within the
region at the time of attainment demonstration should proceed to Section 4.7.3; other
projects should be deemed satisfactory and no further analysis is needed. Project
sponsors may use the following criteria to determine the potential existence of higher CO
concentrations in the region. Select one of the worst locations in the region having a
similar configuration and compare it to the *build” scenario of the location under study
according to the following conditions:

a. The receptors at the location under study are at the same distance or farther from the
traveled roadway than the receptors at the location where attainment has been
demonstrated.

b. The roadway geometry of the two locations is not significantly different. An
example of a significant difference would be a larger number of lancs at the location
under study compared to the location where attainment has been demonstrated.

¢. Expected worst-case metcorology at the location under study is the same or better
than the worst-case metearology at the location where aitainment has been
demonstrated. Relevant meteosological variables include: wind speed, wind
direction, temperature and stability class.
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d. Traffic lane volumes at the location under study are the same or lower than those at
the location where attainment has been demonstrated.

e. Percentages of vehicles operating in cold start mode at the location under study are
the same or lower than those at the location where attainment has been
demonstrated.

f. Percentage of Heavy Duty Gas Trucks at the Iocation under study is the same or
lower than the percentage at the location where attainment has been demonstrated.

g. For projects involving intersections, average defay and queue length for each
approach is the same or smaller for the intersection under study compared to those
found in the intersection where attainment has been demenstrated.

h. Background concentration at the Jocation under study is the same or lower than the
background concentration at the location where attainment has been demonstrated.

If all of the above coenditions are satisfied there is no reason fo expect higher
concentrations at the location under study.

4.7.3 Projects that involve signalized intersections at LOS E,or F

Projects that are likely to worsen air quality at signalized intersections having a level of
service E, or F, represent a potential for a CO viclation and need further analysis. Those
projects should proceed to LEVEL 4 (Seclion 4.4) to perform a screening analysis.

4.7.4 Projects that result in worsening of signalized intersection LOS to E, or F

Projects that would [ead to worsening the level of service of a signalized intersection to E,
or F, represent a potential for a CO violation and require further analysis. Those projacts
should proceed to LEVEL 4 (Section 4.4) to perform a screening analysis. For example, a

project that would change the level of service of a signalized intersection from D to E
would require further analysis. '

4.7.5 Other reasons causing adverse air quality impacts

Under certain special conditions, there still may be cause for concemn about the air quality
impacts of the project even if no further analysis was required according to Sections 4.7.3
and 4.7.4. These conditions require that the project sponsor(s), in consultation with the
MPQO and the local Air District, determine the potential air quality impacts of the
particular project being reviewed. Examples of such special conditions include:
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a. Urban street canyons Y

b.

High percentage of Heavy Duty Gas Trucks in the vehicle mix (for example, in
manufacturing or industrial areas)

High percentage of vehicles operating in cold start mode coupled with high traffic
volumes

Locations near a significant stationary source of CO

Locations with high background CO concentrations. Note that due to motor vehicle
fleet turnover to cleaner cars, the budget for acceptable background CO
concentrations increases over time as vehicte CO emissions drop over time. For
LOS D intersections, background concentrations over the following values would
be considered high:

In the year 1997: 3.0 ppm
In the year 2000: 4.0 ppm
In the year 2005: 5.0 ppm
In the year 2010: 6.0 ppm

» * & @

LOS D imersections which cxperience meteorological conditions favorable to the g
formation of higher CO concentrations, and, where the intersections have pre-timed )
signals (as opposed to actuated signals that minimize vehicle queueing).

Meteorology favorable to higher CO concentrations can be characterized as stable

air conditions (atmospheric stability of “E” or “F™), relatively slow wind speeds

(less than 1.5 meters per second, or 3.5 mph) that persist for at least six hours, and

with consistent wind direction having greater than a 50% frequency of occurrence

into a single 45 degree sector during an inclusive 8-hr period (i.c., the wind blows

into the same 45 degree sector at least 4 hours out of any given inclusive 8-hr

period). Intersection projects with pre-timed signals need to show that

representative fall (beginning in October) and winter meteorological data are not

favorable to high CO; otherwise, proceed to Section 4.4 (Level 4 in Figure 3).

LOS D actuated intersections (as opposed to pre-timed) which experience
meteorological conditions favorable to the formation of higher CO concentrations,
and, where enough traffic is queued to create problematic CO emissions. Traffic
queueing can result in a CO problem when the number of vehicles quened at a read
light exceeds 1206 vehicle-sec of red time. The vehicle-sec of red time is computed
by measuring, for each “critical movement” or priority link (i.e., lane group}, the
highest vehicle-sec of red time for the approach with the longest delay during the
peak 1-hr period (i.c., for one leg of an intersection, the red time multiplied by the
number of vehicles queued.in the priority lane(s) is 1206 vehicle-sec or greater).
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Metearology favorable to higher CO concentrations can be characterized as stable
air conditions (atmospheric stability of “E” ot “F7), relatively slow wind specds
(less than 1.5 meters per second, or 3.5 mph) that persist for at Jeast six hours, and
with consistent wind direction having greater than a 50% frequency of occurrence
into a single 45 degree scctor during an inclusive 8-hy period (i.e., the wind blows
into the same 45degree sector at least 4 hours out of any given inclusive 8-hr
period). Intersection projects exceeding 1206 vehicle-sec of red time need to show
that representative fall (beginning in October) and winter meteorological data are
not favorable to high CO; otherwise, procead to Section 4.4 (Level 4 in Figure 3).

Further information is available describing how LOS affects CO concentrations, and why
LOS E ot F in*ersections are generally the most appropriate candidates for detailed
analyses. See Meng and Niemeier (1997): “Modeling Carbon Monoxide Concentrations
at Level-of-Service D Intersections” for a detailed discussion (copies available either
from UC Davis, Department of Civil and Environmental Engineering; or from Caltrans).

Further analysis is required if it is determined that the project has the potential to
negatively affect air quality even in a CO attainment area. Those projects should proceed
10 LEVEL 4 (Section 4.4) to perform a screening analysis.
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5. ACCEPTABILITY OF IMPACTS

5.1 Callfornla Regulation {CEQA)

All projects are subject to CEQA. According to the California Code of Regulations (Title
17, Section 1509), a determination must be made of whether a project may have a
significant effect on the environment. An example, cited in the regulations, of when a
transportation project may be deemed to have a significant effect on the environment is:
when the project violates any California ambient air quality standard, contributes
substantially to an existing or projected air quality violation, or exposes sensitive
receptors to substantial pollutant concentrations.

California ambient air quality standards for carbon monoxide are shown in Table 3.

Table 3. Californla Air Quallty Standards for CO

Averaging Parlod Conceniratian (ppm)
1 haur 20"
8 haur [ 11
8 hour T 6"

1 - Appiicalia crly in the Lake Tahos Alr Basin
* . These atandards ar violatad when concentrations axceed tha ghven vilfue,
==, This standand Is violaled whan concantrations aqual or axceed the given vahs.

5.2 Fedearal Hegulation

5.2.1 National Ambient Air Quality Standards (NAAQS)

The National Ambient Air Quality Standards shown in Table 4, should be used to
determine the acceptability of impacts under federal conformity and NEPA (sec Sections
5.2.2 and 5.2.3, respectively).

When summarizing data for comparison with the standards, the CO concentrations

expressed in parts per million shall be made in terms of integers with fractional parts of
0.5 or greater rounded up.
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Table 4. Matlonal Amblent Alr Guallty Standards for CO

Averaping Pariod Concantration [ppam)
1 howr a5
5 hour -

*» Theta stardards are violeted when concentrations sxceed tha gl vafue.

5.2.2 Federal Conformity

All projects involving federal funding ard/or approval, and not otherwise exempt, require
a federal conformity determination.

Within Federal CO nonattainment and maintenance areas, a project, must not cause or
contribute to any new localized CO violations or increase the frequency or severity of any
existing CO violations (40 CFR § 93.116 and 42 USC § 7506 (c)(3)). These criteria apply
during all periods.

In addition, during the time period prior to federal approval of a region’s CO attainment
plan, projects are required to eliminate or reduce the severity and number of localized CO
violations in the area substantially affected by the project [40 CFR §93.116 and 42 USC §
7506 (€)(3)(B)]-

Occasionally, a project will transfer an existing violation from one location to another
within the area substantially affected by the project. The relocation of a violation is not
considered a new violation. Furthermore, if the severity of the exceedance at the naw
location is less than the severity at the old location, the relocation is considered a
reduction of an existing violation.

Multiple relocations or changes in carbon maonoxide hot spots should be examined in the
context of the project takes as a whole. The relocation of multiple violations or changes
is not considered 1o result in new violations provided that the changes or movements
from the 0ld to the new locations produce a net air quality benefit for the project
considered as a whole,

5.2.3 National Environmental Policy Act (NEPA)

All projects involving federal funding and/or approval are subject to NEPA. According
to NEPA, the project must not violate any national ambient air quality standard or the

Project must incorporaie all practicable means to avoid or minimize expected
exceedances of national ambient air quality standards.
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6. CERTIFICATION

The “project sponsor(s) will be required to perform the necessary carbon monoxide
analysis prior” to acting to approve the final environmental document or conducting a re-
evaluation thereof. “In most cases, the project sponsor will perform and document the
analysis as part of its documentation of the environmental impacts of the project in
accordance with the requirements of the National Environmental Policy Act (NEPA)

and/or the California Environmenta! Quality Act (CEQAY" [SCAG 1993, p. 17].

6.1 [tems to Document

At the time of project review or approval, the project sponcor(s) should document several
items related to the review of the project-level CO analysis as given below.

a. For a regionally significant project, document that the project was modeled in the
regional emissions analysis for a currently conforming RTP and TIF (see Section
3.1.6), and that the design concept and scope have not changed significantly from
the project described and listed in the currently conforming RTP and TIP [40 CFR §
93.115(b)(1)]; or that a project-specific regional analysis was accomplished.

b. Document the acceptability of the impacts analyzed in Section 4 and described in
Section J.

c. Document project level TCMs and mitigation measures as discussed in Sections
2.11 and 2.12 [40 CFR § 93.123(c){4}].

d. If the project is exempt from projest-leve] CO analysis, note that fact in the
project’s environmental document.

e. Once the project sponsor has used the protocol, identified which analyses arc
appropriate, and conducted the analyses, the sponsar should briefly document the
information used to support the analyses, as well as the findings reached by
applying the protocol. Special attention should be paid to documenting information
supporting the ability of the project sponsor to use the protocol’s screening
approaches, rather than conducting detailed project analyses. A copy of such
documentation should be included with the project’s envirenmental files.

f. The project sponsor should also document all consultation proceedings, include the
participants, meeting dates, and agreements reached. It is recommended that the
sponsor distribute the documentation of these consultation efforts to all participants
shortly after the consultation has been completed, to insure an accurate record of
agreements reached with the participating agencies. A copy of such documentation
should be included with the project’s environmental files.

Certification of regional impacts of the project are outside the scope of this protocal.
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8. GLOSSARY

Approach
Approach
Links
Arterial
Segment

Average
running speed

Average
running time

CAA
Caltrans
CARB

CEQA
Delay

Design concept

Degign scope

«A set of lanes accommodating all left-turn, through and right-tum
movements ammiving at an intersection from a given direction.

Those links used to model a signalized intersection located near the
center of the intersection.

“A one-way length of arterial from one signal to the next, including
the downstream signalized intersection but not the upstream
signalized intersection’™*

“The average speed of a traffic stream computed as the length of a
highway segment divided by the average running time of vehicles
traversing the segment, in miles per hour™”

“The average time vehicles are in motion while traversing a
highway segment of given length, excluding stopped-lime delay, in

"

seconds per vehicle or minutes per vehicle
“Clean Air Act as amended”” in 1990.
California Department of Transportation.
California Air Resources Board.
California Envirommental Quality Act.

“ additional travel time experienced by a driver, passenger, of
pedestrian beyond what would reasonably be desired for a given
tri_p'nlll

“Design concept refers to the type of facility tdentified by the
project, e.g., freeway, expressway, arterial highway, grade-
separated highway, reserved right-of-way rail transit, mixed-traffic
rail transit, exclusive busway, etc.”

“Design Scope refers to the design aspects that will affect the
proposed facility's impact on emissions, usually as they relate to
carrying capacity and control, e.g., the number of lanes or tracks to
be constructed or added, length of project, signalization, access
control including approximate number and location of
interchanges, preferential treatment for high-occupancy vehicles,
et
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Environmental
Doruments

External Links

FHWA

Free-flow
speed

FTA

Link

Muaintenance
areg

MPO

NEPA

MNonattainment
areaq

“Environmental documents includes Initial Studies, Negative
Declarations, draft and final EIRs and Negative Declarations under
a program certified pursuant to {California] Public Resources Code
Section 21080.5, and documents prepared under NEPA and used
by a state or local agency in the place of an Initial Study, Negative

Declaration, or an EIRR"T,

Those links used to model a signalized intersaction located farther
away from the intersection signal in relation to appreach and
departure links.

“Federal Highway Administration” of the U.5. Department of
Trans;:-unatinn.' _

“(1) The theoretical speed of traffic when density is zero, that is,
when no vehicles are present; (2) the average speed of vehicles
over an arterial segment not close to signalized intersections under

TrEW

conditions of jow volume

“FT A means the Federal Transit Admimstration of” the U5,
Department of Transportation.”

A porticn of a road in a highway network. Usually defined by
nodes at each end-point.

“Maintenance area refers to any geographic region of the United
States previously designated nonattainment pursuant to the CAA
Amendments of 1990 and subsequently redesignated to attainment
subject to the requirement to develop a maintenance plan under
section 175A of the CAA, as amended.””

Metropolitan Planning Organization. The MPO “is that
organization designated as being responsible, together with the
State, for conducting the continuing, conperative, and
comprehensive planning process under 23 U.5.C. 134 and 49
U.S.C. 1607, It is the forum for cooperative transportiation
decision-making.”’

“National Environmental Policy Act of 1969, as amended {42
U.S.C. 4321 et seq.).™

“Nonattainment area means any geographic region of the United
States which has been designated as nonattzinment under section
107 of the CAA for any pollutant for which a national ambient air
quality standard exists."’
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Regionally “Regionally significant praject refers to a transportation project

significant {other than an exempt project) that is on 2 facility which serves

project regional transportation needs {such as access 10 and from the area
outside of the region, major activity centers in the region, major
planned developmentis such as new retail malls, sports complexes,
etc., or transportation terminals as well as most terminals
themselves) and would normally be included in the modeling of a
metropolitan area’s transportation networlk, including at 2
minimum all principal arterial highways and all fixed guideway
transit facilities that offer an alternative to regional highway
travel™ The conformity regulations allow regions to extend this
definition pursuant to 40 CFR § 93,105¢c)( 1)(i1).

RTP Regional Transportation Plan. ...the official intermodal
metropolitan transportation plan that is developed through the
metropolitan planning process for the metropolitan planning area,
déveloped pursuant to 23 CFR pant 450."

Saturation “The equivalent hourly rate at which vehicles can traverse an

Flow Rate intersection approach under prevailing conditions, assuming that
the green signal is available at all times and no lost times are
experienced, in vehicles per hour of green or vehicles per hour of

L)

green per lane
SIip State Implementaticn Pian. *... the portion (or portions) of an
applicable implementation plan approved or promulgated, or the

most recent revision thereof, under sectoins 110, 30 1(d) and 175A
of the Clean Air Act.™

Surface The characteristic height of obstructions in the path of the wind
Roughness near the surface, such as the height of trees and buildings.
TCM Transportaticn Control Measure ... is any measure that is

specifically identified and cormumitted to in the applicable
implementation plan that 1s either one of the types listed in § 108 of
the CAA, or any other measure for the purpose of reducing
emissions or concentrations of air poliutants from transportation
sources by reducing vehicle use or changing traffic flow ar
congestion conditions. Notwithstanding the above, vehicle
technology-based, fuel-base, and maintenance-based measures
which control the emissions from vehicles under fixed traffic
conditions are not TCMs for the purposes of " Project-level
conformity.”
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TiP Transportation Improvement Plan and is “a staged, multiyear,
intermedal program of transportation projects covering a
metropolitan planning area which is consistent with the

metropolitan transportatior plan, and developed pursuant to 23
CFR part 450.™"

* Source: 40 CFR § 93.101.

™ Sowce: Highway Capacily Manuaf (1994).

! Source: CEQA, Pulilic Resaurces Code § 15361
1 Source: 23 CFR Section 450.208,
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A1 General

The screening procedure presented in this section has been designed te estimaie 8-hour
CO concentrations for projects involving signalized intersections. Screening procedures
for additional types of projects were under development at the time this document was
being printed and will be released as supplements to this protocol.

The purpose of the screening procedure is te allow the analyst to obtain conservative
estimates of CO concentrations without having (o run the computational models, i.e.,
EMFAC and CALINEA4 (as for the detailed analysis procedure described in Appendix B).
Appendix A has two additional subsections: one titled Methodology containing step-by-
step instructions on how to use the screening procedure; and one titled Screening
Procedure Assumptions, presenting brief descriptions of the development and
assumptions used in the screening procedure, Additional background for some of the
assumptlions are contained in technical support documents ([Garza, 1995a), [Garza,
1995b], and [Young and Chang, 1995]) and in Benson and Wood [1988].

This screening procedure is not intended to be applicable to all projects. If the
assumptions made in the development of the screening procedure (see Section A.4) are
net appropriate for the project under study then the screening procedure is not applicable
and a detailed analysis must be performed. The main limitations of the screening
precedure are shown in Table AL 1.

Table A1 Scenarios that should NOT ba
modeled using the screening pracedurs

Vahichss In cold start moda > 50 %
Parcantage ol Heavy Quty Gas Trucks > 1.2 %
Tratfc volumes » 1000 vphpl
January maan mindmusm smparalure < 35 *F

The analyst should also note that according to 40 CFR § 93.123(c), “Hot-spot analysis
assumptions must be consistent with those in the regional emissions analysis for those
inputs which are required for both analyses.”

Using the screening methodology to calculate an 8-hour average CQ concentration as
prescribed in the following section, it is not possible for a project to result in a modeled
1-hour exceedance of the 1-hour CO standard without also causing a violation of the 8-
hour standard. This is & consequence of the use of a persistence factor methodology,
applied to the modeled 1-hour concentration, in order to obtain the 8-hour concentration.
For that reason, the protocol explicitly addresses only the calculation of the 8-hour
standard even though projects must mest both standards. In the case of the Califernia CO
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4y . standard, it is stitl highly unlikely that the 1-hour standard can be violated without

o - causing a viclation of the B-hour standard.

3 EPA’s established policy is that CO concentration for 8-hour anatyses should be

;\ estimated at a distance of 3 m for the minimum distance to the nearest roadway. The 3 m
w M+ distance reflects the concentration in the “mixing zone” above and surrounding the

~ ? traveled way and is the closest distance for which modeled concentrations are considered
o % valid. The location at which CO concentrations are estimated is known as a model
»f E “receplor”, i.¢., a point at which a representative person could receive some dose of
AR ‘C carbon monoxide from the ambient air. U.C. Davis researchers have evaluated

™ 3 5| appropriate receptor siting distances based on studies available at the time this protocol
E' p 3\ was being developed. A complete discussion of the results of these analyses are included
. BN in a technical support document for this protocol (Young and Chang, 1995). The U.C.

Yo Davis analysis of available scientific studies suggests that receptor locations for a 1-hour
¥ *? analysis should be 3 m, and receptor locations for an 8-hour analysis need not be located
T’ 1 closer than 7 m except in the case of sensitive receptors where added conservative
R concentration predictions are desirable (Young and Chang, 1993). These results are

$ }{_ *"-%}‘; based on data suck as the length of time individuals remain near intersections, exposurcs
B w3 and carbon monoxide dose experienced by these individuals, and the relationship between
5 »J.;Lh;}; carbon monoxide dose and carboxy-hemoglobin (COHb) levels for individuals exposed
L o CO concentrations in excess of current health standards. Much of the work by Young
‘_"? i E and Chang is based on the results of a physical-stochastic mede) of population exposure
3 :3 *  and dose applied to individuals in Denver, Colorado.

% E“‘"% If a site fails the 3 m test, the analysts should conduct a 7 m test. If the site fails the 3m

i ‘]\ . test, but passes the 7 m test, the analysts should discuss the findings with the local air
T, P district, the local MPO, the project sponsor, CARB and Caltrans. The discussion should

" be conducted to insure that, prior to conducting modeling analyses, the analysis

Y ; assumptions were accurate, and the 3 m test was appropriately evaluated. It s
\\i 3 recommended that consultation be accomplished as early as possible in the process.
‘--hi,h :h

N

N 3

46
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A2 Methodalogy

The methodology for estimation of the 8-hour CO concentrations is given in this section.
In simple terms, the methodology uses estimates of the contributions to CO
concentrations for a “base case' characterized by a specific intersection configuration,
meteorology, traffic volume and measures related to the intersection performance. The
base case is described in Section A4 of this Appendix. A series of correction factors is
then applied to adjust the initial estimates of CO concentrations for the specific
conditions of the intersection under study. The appropriate correction factors are selecied
from the relevant tables in this section. The contribution of the project to the t-hour CO
concentration is obtained, and subsequently, added to the background concentration. The
£-hour CO concentration is then estimated by applying the appropriate persistence factor
1o the total 1-hour CO concentration. Finally, the 8-hour CO concentration is compared
with the 8-hour CO standard or to the CO concentration for another scenario. An
overview of the methodology is shown in Figure A.l.

An example is included in Section A.3 of this Appendix to show the appiication of this
screening procedure and 1o faciliiate the correct interpretation of the methodology
described below.,

Gather Information Required to° Apply Cold Stan and
Use the Scraening Procedure " Analysis Year Correction
Eactor
Read CO Concentration ‘L
Contributions for the Base Case Apply I/M Credit*
Appiy Traffic Volume Apply Wind Angle

Currccliiun Factor Carrection Facior

M 7

Apply [mersection Performance Add 1-hour Background
Correclun Factor Concemiration **
Sum Adjusted Contributions Apply Persistence Factor
Apply Wind Spead Compars with
Correction Factor* CO stundard

* These factors zre applied only under special conditions as desezibed in the text

** 11 only &-hour Background Concentrations are available, please consult with the local
Air District and see Section 5 in Appendix B.

Figure A.1 Overview of Screening Procedure Methodology
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A.2.1 Information Required of the Analyst for Screening Procedure

Table A.2 lists the information about the project that is required to be supplied by the
analyst for the screening procedure. A more detailed explanation of the use of each

parameter is given below.
a. Intersection Type

Choose the intersection that best represents the project. Intersection types are given in
terms of the total number of lanes of each intersecting road (not including short Teft or
right turn lanes). For example, a 6-Jaie road {3 approach and 3 departure lanes)
intersecting a 4-lane road (2 approach and 2 deparure lanes) is considered a 6x4
intersection.

b. Geographic Location

Determine the geographic location that best represents the project area. Mountain areas
shouid be tnodeled using the Coastal/Coastal Valley type.

¢. Average Cruise Speed

The analyst supplies the average cruise speed (the speed of the vehicle when it is not
delayed by the signal) for each direction of each road. The screening procedure requires
only one representative average cruise speed for each road. If a two-directional road
has different average cruise speeds on each direction, the lowest of the two values
should be used. Guidance on the selection of average cruise speed is provided in
Section B.3.6 of Appendix B,

d. Percentage of Red Time

The screening procedure requires a representative percentage of red time for the through
movement of each road (e.g., one for N-S and one for W-E). If the two approach
segments of the road (e.g., west and east) have different percentages of red time, the one
with the highest percentage should be used.

¢. Analysis Year

Determine the desired analysis year. Guidance on the selection of analysis year is
provided in Section B.3.5 of Appendix B,
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Takle A2. Project Charactaristics Required to Perform a

Screening Analysia

Ehametertsti: Alternatives
Intarsection Typsr *Gxk * Gud

*+Bx2 * 4x4

e 4xp = 2x2
Gaographic Locaton + Conbral Valwy

* Conzial or Coastal Valey
Average Crulse Spaad + 40 mph + 3% mph

* 30 mph + 25mph

* 20 mph + 15mph
Parcentagy of Aed Time - H0% * BN

+ Tlre B0

- 50% A%

* 0%
Parcantage of Vehicles Cparating in Cold * 50% = 40%
Start Mada - 30% » 20%

= 10%
Analysis Voar * 1936, 2000, 2004, 2008, 2012
Trathc Voluma + 1004 + 8900
{vehicles per hour par lane) + BO0 « T

= BOO * 500

« 400 * 300

- 200
Distance 1 neacast tpcagior + From 3 to 50 m from the edge of traveled

road

f. Percentage of Vehicles Operating in Cold Start Mode

Estimate the percentage of vehicles operating in cold start mode and choose the valug in
the table that is closest to the estimated value, but not lower. If the percentage is larger
than 50% then the screening procedure is not applicable. For gnidance on estimating
the percentage of vehicles operating in cold start mode refer to Section B.3.2 in
Appendix B.

g£. Traffic Volume

Determing the traffic volume for each road (i.e., one for the E-W road and one for the
N-§ road) as follows. First, estimate the approach volume in vehicles per hour per lane
{vphp!} for each direction of each road. The approach volume should include turning
and through movements. If the traffic volume is different in each direction of the same
road, (for example, west-bound traffic heavier than east-bound traffic) use the highest
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of the two volumes if the receptor is located on the side with greater traffic volume.
Use the average of the two traffic volumes if the receptor is located on the side with
lower traffic volume. Choose the value from Table A.2 that is closest to the estimate
obtained for each road, but not lower. A conservative, representative traffic volume is
obtained for each read by using this procedure.

h. Distance to Nearest Receptor

Determine the distance from the edge of the traveled road to the nearest receptor. For
guidance on locating receptors refer to Section B.4.3 of Appendix B.

A.2.2 Initial Estimates of CO Concentration Coniributions

Having compiled the information and completed parts {a) through (h) of Section A.2.1,
the analyst can now determine the ‘base case’ CO estimates. Read four initial estimates
of CO concentration contributions from either Table A.3 (Central Valley) or from Table
A4 (Coastal/Coastal Valley) depending upon part (b) of section A.2.1. When applying
this information, the analyst may interpolate between the values reported in the tables. As
an alternative, the distance to the nearest receptor may be taken as the value reported in
the table that is less than the distance from the traveled way to the nearest receptor. Each
intersection will have four concentration contributions; an approach and a departure
contribution for each road. For example, for a 4x2 intersection two vatues should be read
from the row labeled 2-lane road (one for approach and one for departure) and two from
the row labeled 4-lane road. The receptor distance from each road need not be the same.
The initial estimates of CO concentrations contributed by the project are for the base case
(described in Section A.4 of this Appendix), and are subsequently adjusted by the
correction factors introduced in the following sections.

Table A.3. Concentration Contributions in ppm for Projects Located In Central Valley Arsas

Contribution Distance from edge of ravalad way {m}

from 3 4« 8§ €& T B 9% W 1 w0 3% &

approach 430 380 305 269 242 220 P03 184 145 118 102 8.4
depsriure 230 214 201 188 1746 167 1548 152 120 105 ) §.1

approach T4O 0 &2 518 452 408 W0 M8 322 248 208 177 14

Spptoach B89 TEE  GB2 803 539 48H 453 423 333 0 FE 20 156

2anw

F

A-larrn

rosd  gaoariure 243 268 279 255 240 735 223 P19 187 185 150 103
Hane

rosd  geparture 250 284 286 286 203 277 67 258 224 07 184 135
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Tablz A.4. Concentration Contributlons in ppm for Projects Located fn Ceastal and Coastal

Vailay Aroas
Contlbutian Distance from wdge of traveled waty (m)

{rom 3 4 5 [ 7 8 8 10 15 20 25 50
2iane APproBch 301 30 O 27 212 185 189 168 130 109 95 62
rosd  geoanurs 205 1941 (7B 187 158 147 149 135 113 87 8& 59
wisne PPPeoBch 588 530 468 417 376 345 A 298 21 183 16T 109
road  gepgriurs 252 254 244 235 227 A7 20 202 173 154 142 99
siane MPProsch 733 669 818 556 S0Y 487 433 405 3 62 00 149
roRd  geoartura 274 283 268 284 258 240 244 244 218 197 17A 1AM

A.2.3 Traflic volume correciion

Where the approach volumes are different from those assumed in the base case, traffic
volume correction factors nead to be applied to the CO contributions from above. Use

the representative traffic volumes found in part {g) of Section A.2.1 to correct each

contribution from Section A.2.2 by multiplying by the appropriate vatues given in Table
A.5. The correction factor chosen should be for a traffic volume greater than or equal to

the actual traffic volume.

A.2.4 [Intersection performance correction

Use cruise speed, percentage red time and traffic volume information (the representative

Tabke A.5. Traffic Volume Caorrection Factors

¥ehicles par Hour par Lana [vphpl)

Correction Factor

‘EEEEEERE

0.27
Q.37
D47
058
067
0.76
0.85
oa2

10

volumes found in part {g) of Section A.2.1) to read an intersection performance correction



factor from Table A.6 (for approach contributions) and from Table A.7 (for departure
contributions). Interpolation between the discrete values of cruise speed, percentage red
time and/or traffic volume may be carried out, if desired. Apply the appropriate
correction factor to the contributions obtained in the previous siep.

A.2.5 Total contribution from approaches and departures

Add all four adjusted contributions to cbtain a total contribution for the intersection.

A.2.6 Worst-case wind speed correction

The total contribution obtained in the previous step is based on a worst-case wind speed
of 0.3 nv/s. If a worst-case wind speed of | m/s is more suitable for the location under
study, multiply the total contribution obtained in Section A.2.5 by 0.7.

A.2.7 Cold start and analysis year cotrection

Use the percentage of vehicles operating in cold start mode, along with the desired
analysis year to oblain a correction facter from Table A.8. Apply this correction factor to
the total coniribution obtained in the previous step.

A28 SCAQMD post-EMFACTFI.1 credit

Projecis located within the South Coast Air Quality Management District (SCAQMD},
which become operational in or after the year 2000, should apply an additional factor of
0.B5 to account for a post-EMFACTF1.1 credit of 14.5%. These credits include enhanced
I’M, new state measures and local/regional measures. The post-EMFACTF1.1 credit was
provided by CARB and is consistent with the revised SCAQMD Federal Attainment Plan
for CO.

In future years, the project analyst should check with the SCAQMD regarding whether
the specific reductions attributed to the measures in the CO SIP have been modified.

A-B



Table A.6. intersection Performance Correctlon Factors for Approach Contributions

Trafilc Yolunw (verhicles par hour per lans)

Crulsa % Rad
Spesed Tima 200 304 400 BOO 800 00 0 00 1004
15 A 029 .31 oa1 o 0.35 0.35 .39 045 t.g2
15 40 0.35 .35 035 0.29 039 045 0.52 076 1.0
15 50 .38 .39 0.43 Q.45 052 o652 1.00 1.00 1.09
15 6O Q.45 0.45 0.52 0.62 1.00 1.00 1.00 1.00 1.00
i5 o 0.52 Q.62 076 1.00 1.00 1.00 1.0 1.00 1.00
15 80 Q.78 1.00 1.00 1.00 1.00 1.00 1.0¢ 1.00 1.00
15 20 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.0¢
20 0 0.24 0.24 026 .28 023 o 0.35 033 0.52
booe] 40 0.29 020 0.4 .24 0.5 033 052 076 1.00
20 50 0.35 035 033 Q.39 045 o.62 1.00 1.00 1.00
20 &0 0.39 Q.45 045 Q.82 1.00 1.00 1.00 1.00 1.00
20 70 0.45 Q.52 0.76 1.00 1.00 1.00 1,06 1.00 1.00
20 80 062 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
20 20 1.00 1.00 1.00 1.00 1.00 1.00 1.0G 1.00 1.00
-3 30 a1 023 023 0.24 0.24 o.2a [ § 0.3 o.52
25 40 024 0.26 023 0.29 0.3 0.35 0.45 062 1.00
25 50 .31 031 035 .29 0.45 0.E2 1.00 1.00 1.00
25 &0 0.35 03 .45 a.52 1.00 1.00 1.00 1.00 1.00
a5 o 045 0.52 0.76 1.00 1.00 1.00 1.00 - 1.00 1.00
25 BO 082 1.00 1,00 1.00 1.00 1.00 1.00 100 1.00
25 Bd 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0 30 Q.18 0.20 a2 021 0.2 026 0.2% 035 0.45
K 1) 40 oz .24 (.26 026 .29 0.35 045 g.62 1.00
0 50 028 o .31 0.35 0.29 0.2 1.00 1.0 1.00
30 60 0as .29 0.38 0.52 o.76 1.00 1.00 1.0 1.00
30 70 Q48 Qg2 0.76 1.00 1.00 1.00 1.00 1.00 1.00
30 a0 .62 1.00 1.00 1.00 1.00 1.00 1.00 1.0 1.00
30 #®0 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
35 30 .18 .18 0.18 0.20 o2 L.24 .29 035 045
35 40 o2 .23 024 026 .29 .31 045 .62 1.00
a5 & 0.26 .29 0N 0.2%5 0.3 .52 1.00 1.00 1.00
a5 60 .35 Q.35 033 052 0.76 1.00 1.00 1.0 1,00
a5 0 029 0.45 ore 1.00 1.00 1.00 1.00 1.0C 1.00
as 80 a.62 1.00 1.00 1.00 1.00 1.0C 1.00 1.00 1.00
a5 80 1.00 1.00 1.00 1.00 1.00 1.0¢ 1.00 1.00 1.00
Ay ¥ oa7 o147 0.1e &9 o021 0.23 0.26 o 045
40 49 0.21 0.2% a22 C.24 0.26 0.3 038 082 1.00
40q 50 0.26 0.26 0.29 .31 0.2 052 1.00 1.00 1.0Q
40 ) o3 Q.35 01.3% .52 a9.76 1.00 106 1.00 1.00
40 70 Q.59 0.45 076 1.00 1.00 1.00 1.00 1.00 1.00
440 a0 .62 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00
40 B 1.0d 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Table A 7. Intsrasection Parformance Comrection Factors for Departure Contributions

Tralflc Yolume [vehicles per hour per [ane)

Crulse % Red!

Spesd  Time 200 300 400 50D 50 700 200 00 1000
15 30 028 023 029 0.23 023 020 0.2¢ 024 0.6
15 40 023 023 0.23 024 024 0.24 0.26 020 035
15 50 0.24 0.24 0.24 0.24 0.24 0.28 o3 045 Q.62
15 60 0.24 0.24 0.24 026 .91 0.4% 0.62 1.00 1.00
15 70 0.26 0.26 0.29 045 076 1.00 1.00 1.00 1.00
15 4] 029 045 0.76 1.00 1.00 1.00 1.00 1.00 1.00
15 20 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
20 30 /R g 018 018 0.18 .18 0.18 c.19 0.19 021
20 40 0.1 018 018 0.18 .19 o0.10 .20 0.2 028
20 50 0.19 819 0.18 0.19 0.20 0.23 .29 0.39 0.82
20 B0 0.19 0.20 020 0.2 026 0.39 0.82 1.00 1.00
20 70 020 0. 024 039 0.82 1.00 1.00 1.00 1.00
20 BO 023 0.3 076 1.00 1.00 1.00 1.00 1.00 1.00
20 4] 1.00 1.08 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 30 0.14 0.14 0.14 0.14 0.14 0.14 0.15 018 Q.18
25 4 14 Q.14 15 .15 015 .16 018 020 0.26
5 5 o015 0.15 a.16 018 o7 020 024 0.3 052
25 80 0.16 017 17 a1 023 035 062 100 1.00
25 0 017 0.18 0.21 0.8 0.62 1.00 1.00 1.00 1.00
25 80 0.20 0.35 0.76 100 1.00 1.09 1,00 1.00 1.00
25 "0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
30 30 0.12 01z Q.12 012 042 0.13 0.13 0.14 0.15
30 A} 412 0.12 013 013 213 o.14 015 0.12 D.24
30 50 0.13 013 0.3 0.14 0.14 017 023 035 052
30 60 0.14 0.14 015 0.16 a2 0.35 0.62 1,00 1.00
30 70 .15 0.16 0.19 0.35 0.62 1.00 1.00 1.00 1.00
0 B0 0.18 0.3 0.76 1.00 1.00 1.00 1.00 1.00 1.00
30 20 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00 1.00
a 0 10 010 .10 0.1 0.1 0.1 o112 012 0.14
35 ¢ 0.1 0.1 0.1% 01 .12 012 014 018 0.2
as 50 0.1t 0.92 0.12 012 013 018 o 0.35 .52
35 80 012 0.3 0.13 034 G20 0.1 0.62 1.00 1.00
as 70 0.13 0.4 5.18 031 0.62 1.00 1.00 1.00 1.00
35 50 0.18 0.31 0.76 1.00 1.00 1.00 1.00 1.00 1.00
35 o0 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.50
L 30 0.0% 0.089 .08 0.09 Q.10 010 o1 o119 0.13
40 40 0.10 00 010 010 014 0.11 0.12 0.15 0.23
40 50 0.10 .11 013 0.1 0.a2 014  0.20 0.31 052
40 60 0.1 0.4 0.12 0.14 0.19 0.31 0.45 1.00 1.00
40 70 0.4z 0.13 017 0 0.62 1.00 1.00 1.00 1,00
40 B 0.44 .39 .76 1.00 1.00 1.00 1,00 1.00 1.00
40 90 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00 1.00
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Table A.B. Cotrection Factor for % Cold Starts and Analysis Year

Percantage of - Analysis Year

Cold Starts (%) 1996 2000 2004 2008 2012
10 0.37 028 0.19 015 0.13
20 0.53 0.38 0.26 0.20 0.7
3 0.68 045 0.4 0.25 021
40 0.5 080 : Ot 0.30 025
£0 1.0 ‘ oM 0.48 0.35 nza

A.2.9 Traffic volume ratio and receptor location correction

Calculate the ratio of the representative traffic volumes for each road, as determined in
part (g) of Section A.2.1 (e.g., E-W road to N-5 road). Use the highest traffic volume in
the numerator to make sure a number greater than or equal to one is obtained. Use the
traffic volume ratio and the longest of the distances from each road to the receptor to read
a wind angle comection factor from Table A.S. Apply this correction factor to the result
obtained in the previous siep. At this point, the result is the project contribrution to the §-
hour CO concentration. '

Table A.8. Wind Angle Correction Factor

Longes| Distance from Recaphor to ERbar Fosd {m)

Leg-to-Lag

a 4 1 2] 7 B ] 10
Traific Ratic
Equal iy 1 076 Q.78 B2 0.85 QA7 Q.85 0.80 X1 ]
Groatar than 1 ’
e g than or 0.81 .84 0.836 0.8 o.M 0.9z 0.83 LR )
ol o 2
Graster than 2
But loss than or Q.86 .89 (157} ] 0.93 085 .96 Q87 .58
aqual lo 4
Groater than 4 1.6 1.0 1.0 1.0 1.0 10 1.0 14

Node: For recepior distancas groalar than 10 m usa a factorol 1.0
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A.2.10 Background CO concentration

Determine the background CO concentration. Fer guidance on estimating the background
CO concentration Ievel refer to Section B.4.1 of Appendix B.

A.2.11 Total 1-hour CO mnceﬁtrntion af intersection

Add the project’s contribution to the 1-hour CO concentration obtained in Section A.2.9
to the background concentration from Section A.2.10 to get the total 1-hour CO
concentration.

A.2.12 Conversion from 1-hour to §-hour CO coatribution

Use a persistence factor to convert the 1-hour CO concentration to an 8-hour CO
concentration and determine if the impacts are acceptable according to Section 5. For
guidance on estimating the persistence factor refer to Section B.5.1 of Appendix B,
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A.3 Example of Screening Procedure

Problem:

A project spohsor wants to determine if the intersection shown in the Figure A.2 will lead
to an exceedance of the 8-hour standard in the year 1996 for a receptor located 5 m away
from the 4-lane read and 10 m away from the 2-lane road. The intersection is located in a
geographic area typical of Central Valley with an 1-hour background cencentration of 3

ppm.

In addition to the information shown in the figure, traffic engineers have provided the
project sponsor with the following data. The percentage red time for the N-8 through
movement is 70%, and is 50% for the E-W through movement. The percentage of
vehicles operating in the cold start mode is 20%. The average cruise speeds are 30 mph
for both north and south-bound traffic; 40 mph for east-bound traffic; and 35 mph for
west-bound traffic,

“— 180 VPH

=f—-- 380 VPH

7 -—— 380 VPH

240 VPH —= x

240 YPH — >

o0S
ff @
g 5

$

HdA D1

Flgure A.2 Intarsection Diagram Used in Screening Procedure Example.
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Solution:

The first step involves obtaining a representative average cmise speed for cach road. For
the N-S road, the average cruise speeds are the same so we use:

N-5 road average cruise speed ................ 30 mph

The average cruise speeds for the E-W road are different in the two directions so we use
the lower value:

E-W road average cruise speed.......oeene.. 35 mph

N-5 road through movement red time..... 70%
E-W road through movement red time.... 50%

The representerive traffic volumes for each road of the intersection are found as follows.
For the N-S road the volume is the same in both directions and so the representative
volume used is 120 vphpl. The E-W leg has different traffic volumes in each direction.
Since the receptor is [ocated on the side of the road with greater traffic volume, the traffic
volume is taken as the highest of the two volumes, i.e., 380 vphpl.

Table A.2 presenis discrete values for the traffic volumes and we must choose the one
closest to our estimates but not lower.

'N-$ road represenfar-fve traffic volume... 200 vphpl
E-W road representative iraffic volume.. 400 vphpl

The next siep is to read the four initial estimates of CO concentration contributions from
the appropriate table, according to Section A.2.1. We use Table A.3 for Central Valley
areas. For the N-5 road we read an approach and departure value from the table for a 2-
lane road with receptor ta road distance of 10 m.

N-5 road approach contribution .............. 18.8 ppm
N-8 road departure contribution.............. 15.2 ppm

For the E-W road we read an approach and departure value from the table for a 4-lane
road with receptor to road distance of 5 m.

E-W road approach contribution.............. 531.9 ppm
E-W road departure contribution............. 27.1 ppm

These concentration contributions must be adjusted for the representative traffic volurnes
determined above. From Table A.5, the adjustment factor for 200 vphpl (N-S road) is

0.27 and 0.47 for 400 vphpl (E-W road). The adjusted concentration contributions
become:
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N-S road approach contribution .............. 5.1 ppm

N-§ road departure contribution.............. 4.1 ppm
E-W road approach contribution ............. 24.4 ppm
E-W road departvre contribution............. 12.7 ppin

The intersection performance correction factors are obtained from Table A.6 (for
appreaches) and Table A.7 (for departures} using the cruise speed, percentage red time
and representative traffic volume information determined above.

N-5 road approach correction factor....... 0.45
N-8 road departure correction factor....... 0.15
E-W road approach comrection factor ...... 0.31
E-W road departure comrection factor,..... 0.12

Application of these comection factors gives:

N-5 road approach cantribution .............. 2.3 ppm
N-5 road departure contribution.............. 0.6 ppm
E-W road approach centribution.............. 7.6 ppm
E-W road departure contribution............. 1.5 ppm

Section A.2.5 requires that the above contributions are summed:
Sum of contributions ......c..cccevveemmsrsenenn. 12.0 ppm

Assuming & worst-case wind speed of 1.0 m/s, we multiply the total contribution by 0.7
giving a corrected contribution of 8.4 ppm.

The next correction factor to be applied is for cold starts (20%} and analysis year (1996).
The factor is obtained according to Section A.2.6 with Table A 8, and is found to be 0.53.
The resulting corrected total contribution is 4.5 ppm.

A wind angle correction factor (as a function of traffic volume ratio and receptor location)
must also be applied, according to Section A.2.9 and using Table A.9. The traffic volume
ratio is calculated by dividing 400 by 200, giving a ratio of 2. The receptor Iocation
parameter i5 the longest distance from either road to the receptor; i.e. 10 m for this
example. Hence, the correctjon factor from Table A9 is 0.94 giving a new total
contribution of 4.2 ppm. This result is the project contribution to the 1-hour CO
concentration,

The total I-hour CO concentration is obtained by adding the project contribution (4.2
ppm} to the 1-hour background (3 ppm} giving 7.2 ppm.
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A persistence factor must be applied to convert the total 1-hour concentration (o the 8-
hour CO concentration. Applying a persistence factor of 0.7 (for urban areas) gives an 8-
hour CO concentration of 5.0 ppm.
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A4 Screening Procedure Assumptlions

A brief description of the development of the screening procedure is presented in this
section. A more detailed description is provided in a technical support document titled
“Development of a Screening Procedure for CO Intersection Analysis” [Garza, 1995a].

Ad.l Overview

The first step in the development of the screening procedure was to obtain 1-hour CO
concentration estimates for a specific set of conditions, referred to herein as the “base
case.” The second step involved the calculation of the ratio of emission factors for a wide
range of conditions te the emission factors for the base case. These ratios are referred (0
as correction factors. The screening procedure takes advantage of the direct
proportionality that exists between predicted CO concentrations and emission factors.
The direct proportionality makes it possible to calculate the CO concentration for
different conditions by multiplying the concentration estimate for the base case by an
appropriate correction factor. A summary of the most relevant input parameters that
characterize the base case is shown in Table A4.]10. A morte detailed description of the
models and the input parameters used to obtain emission factors and I-hour CO
concentration estimates is given in Sections A.4.2 and A 4.3.

Table A10 Summary of the Most Relevant Input Paramaters
that Characterize the Base-Casa Used in the Screening

Procedurs.,
Input Parametar Value
Analysis Year 1865
Temparah,ne 409
Average Spesd of Approach Segmenis A mph
Average Speed of Departum Sagments 3 mph
Percentage of Vehicles in Cold Start Mods 50 %
Traffic Volume 1000 vphpl
Wind Speed 0.5 m's
Stabillty Class G
Wind Direction worst angle




A.4.2 Lstimation of emission factors

A4.2]1 General

Emission factors were obtained using CT-EMFAC release 2.01 which uses EMFACTF1.1
dated November 19, 1993, CT-EMFAC requires the following input parameters: vehicle
mix, percentage of vehicles operating in cold and hot start mode, season and temperature.

AA4.2.2 Vehicle Mix
The vehicle mix used to perform all screening procedure calculations is shown in Table
A.ll. The selected vehicle mix is representative of all public roads in California and was

provided by the Office of Travel Forecasting and Analysis of the California Department
of Transporntation.

Table A.11 Vehicle Mix Distribution Used In the Screening Procedurs

Light Duty Automobiles (LDA) 62.0 %

Light Duty Trucks (LDT) 124 %

Madiym Duty Trucks {MDT) 6.4 %

Heavy Duty Gas Trucks {HDG} 1.2%

Heavy Duty Diesel Trucks (HDD) 3.8%

Molorcycles (MC) 0.5%
A.4.2.3 Season

Emission factors were obtainad for the winter season.

A4.2.4 Inspection and Maintenance

Credit for Inspection/Maintenance was selected.

A425 Temperature

A temperature of 40 °F was used in all screening procedure calculations. This
ternperature is representative of a large number of sites in California and was obtained by
examination of reported January mean minimum temperatures during a three year period
{1991-1993) of data from monitoring stations throughout the state.
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Ad.2.6 Average Speed

Average approach and departure speeds were calculated using the computer program
Signalized and unsignalized Intersection Design and Research Aid (SIDRA) version 4.07.
SIDRA incorporates the algorithms of the Highway Capacity Manual (TRB, 1985).
Average approach and departure speeds were calculated for a wide range of conditions
that included traffic volumes in the range 200 to 1000 vphpl, average cruise speeds in the
range 15 10 40 mph and percentages of red time in the range 30 to 90%.

Average approach and departure speeds were needed o calculate the intersection
performance comrection factors shown in Tables A.6 and A.7. The intersection
performance correction factor is defined as the ratio of the emission factor at an average
speed comresponding to a specific traffic volume, cruise speed and percentage of red time
to the emission factor at a speed of 3 mph.

A.4.3 Estimation of 1-hour C{ concentrations

Base case 1-hour CO concentrations were obtained using the June 1989 version of
CALINE4 (Benson, 1989). A brief description of each input parameter is presented next.

A.4.3.1 Link configuration

An intersection was modeled as the sum of two independent straight road segments.
Road segments having 2, 4, and ¢ lanes were analyzed. All road segments were assumed
to have traffic flowing in two directicns with exactly half the number of lanas going in
one direction. In addition, each directional segment was divided into four links: one
approach, one departure and two external links (see Figure A.3).

Each lane was assumed to be four meters wide. An extra three meters were added on
tach side of the road to account for the turbulence mixing zone generated by the vehicles
wake as recommendad in the CALINE4 manual (Benscn, 1989).

A-19



y

o HECEFTOR FIELD
o]
o
o
o
ENTERNAL DEFARTURE APPROACH EXTERHAL
EXTERNAL APPROACH DEPARTURE EXTERNAL
L] 1 1 l I
1 1 1 1 L)
TSl m L5 m 0 150 m Mo

Figure A.2 Link Network Used to Calculate Road Concentration Contributions.

A.4.3.2 Emission Factors

Idle emission factors (i.c., for speeds of 3 mph) were used for the approach and departure
tinks of the base case. Emission factors corresponding to a speed of 20 mph were used
for the external links. Details regarding other input parameters used to obtain base case
emission factors are given in Section Ad.2.

A4.3.3 Wind Speed

An expected worst-case wind speed of 0.5 m/s was used as a base case. The rationale for
selecting 0.5 mfs was as follows:

* A stady by Nokes and Benson (1985) that examined the metegrology at nine sites in
California showed the existence of speeds as low as 0.5 m/s.

*  Unlike CALINE3 (and CAL3IQHC), the lowest allowable wind speed in CALINE4 is
(.5 m/s (Benson, 1989).

A worst-case wind speed of 1 m/s has been widely used (mostly because it is the lowest
allowable value of CALINE3) and has been recommended by the USEPA. The screening
methadology allows the user to obtain an estirnate based on a 1 m/s instead of 0.5 m/s by
applying a correction factor. The comrection factor was obtained by running several cases
using both values and examining the concentration ratios.
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A434 Wind Direction

The worst wind angle search option of CALINEA4 was used 10 obtain the highest expected
concentration at each receptor location.

Modeling the infersection as two separate contributions from each leg (or roadway)
results in two different worst-case wind angles at a given receptor for ¢ach contribution
(or roadway). In a real scenario, a receptor location cannot experience two different wind
angles at the sarnc time. In order to correct for this condition, a worst-wind angle
correction factor was developed. The worst-wind angle comrection factor was obtained by
examination of the ratio of the screening procedure estimates (modeling two roads in
separate runs) to the real geometry estimates {modeling both roads in one run).

A435 Temperature
A remperature of 40 °F was used as input to CALINE4. Additional rationale for the
selection of the 40 °F is given in Section A.4.2.

A.4.3.6 Stability Class

A stability class G was used for the screening procedure calculations as recommended in
a study by Nokes and Benson (1985},

Nate that, unfike CALINE3 and CAL3QHC, CALINEA is much Jess sensitive to stability
class. The scenarios covered by the screening procedure were also run with stability class
D and resulted in very minor differences.

A.4.3.7 Surface Roughness

A surface roughness of 100 ¢ was used in all calculations and was assumed to be
representative of an urban setting. CALINEA4 is not very sensitive to surface roughness
and therefore slightly different values do not preduce considerably different results.
AA43.8 Seuling & Deposition velocities

Settling and deposition velocities for carbon monoxide were assumed to be zero.

A.4.3.9 Traffic Volume
The screening procedure covers traffic volumes ranging from 200 to 1000 vehicles per

hour per lane. Traffic velumes were assumed to be the same for both directions within
each intersection leg. Traffic volume correction factors shown in Table A.5 were
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obtained by running CALINE4 for each traffic volume and calcuiating the ratic of the 1-
hour CO concentraticn estimates to a base case of 1000 yvphpl.

A.4.3.10 Receptor Location

A receptor grid having receptors ranging from 3 to 50 meters from the edge of the
traveled road was used in all calculations. A graphical representation of the receptor field
i5 shown in Figure A.3.

A.4.3.11 Standard Deviation of Wind Direction (Sigma ©)

Twe values of sigma theta were used in the preparation of the screening procedure. A
value of 5 degrees was used for projects located in Central Valley areas and a value of 10
degrees was used for Coastal/Coastal Valley areas (see Tables A.3 and A 4).



FOREWORD

The guidance provided in this appendix was developed using the “Air Quality Technical
Analysis Notes” (AQTAN) as a starting point. The guidance on some of the issues has
been retained in its entirety, however, important modifications and extensions have been
introduced in this appendix. The AQTAN was developed by the Office of Transportation
Laboratory of the Depaniment of Transportation in 1988, We would like to acknowledge
the effort of the aonthors of the AQTAN, Paul Benson and Dick Wood.
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B.1 General Principles

The principles outtined below establish the modeling framework for the detailed local
analysis of CO impacts. The first principle deals with the so-called “worst-case™
assumption. Impacts are evaluated by estimating or assuming worst-case conditions for
meteorology, traffic, and background concentration. These conditions must be

COne . For example, it is incorrect to estimate an impact by combining peak
afternoon traffic with worst-case moming meteorology.

The secornd principle helps define the scope of the analysis: the estimated impacts must
be projgct-related. This simply means that the analysis should only include time periods
when the project is making significant contributions (o nearby pollutant levels. For
instance, CO concentrations occwring at 2:00 AM should not be used in a 1-hour project-
level impact analysis because transportation projects usually do not make significant
contributions at that time.

The third principle concemns level of effort. In gathering information for a detailed
analysis, a balanced approach should be followed. Effort should not be squandered
obtaining very precise estimates of one variable at the expense of another, Consideration
should be given to the sensitivity of the model output to each input variable. Very little
time should be spent estimating the value of variables to which the model is insensitive.
The analyst should strive to optimize the overall accuracy of the analysis by equalizing
the evel of effort spent on each variable in accordance with the model sensitivity.

Finally, the analyst rnust ensure that modeling methodologies are consistent over time and
that input parameters reflect the most recent assumptions used in the RTP and TIP. “Hot-
spot analysis assumptions tnust be consistent with those in the regional emissions analysis
for those inputs which are required for both analyses™ [40 CFR § 93.123(c)(3)}.

B.2 Models Used in Detailed Analyses

Estimating CO concentrations generally requires running twoe types of models: an
emission factor mode] and a microscale dispersion model. Traffic models, that
incorporate the procedures of the Highway Capacity Manual, may also be used to obtain
more refined estimates of some of the input parameters required by the microscale
dispersion models.

B.3 Calculating Emigsion Factors

Emission factors are required as input to microscale dispersion models and must be
calculated first. The recommended model to calculate emission factors in California is
EMFAC. Caltrans has developed a model cafled CT-EMFAC that incorporates the



EMFAC model and two other programs: WEIGHT and ENV028. The purpose of the
ENV028 program is to summarize the output of the EMFAC program in a manner
suitable for use in microscale dispersion models. The WEIGHT program estimates the
activity fractions of every vehicle type for each inventory year.

Federal regulations require the use of the latest version of EMFAC. At the time of
writing of the Protocol the latest version was EMFACTF1.1. CT-EMFAC 2.01
incorporates EMFAC7F1.1. Guidance on the input parameters necessary to run CT-
EMFAC 2.01 is presented in the remainder of this section. Other emission factor models,
such as MOBILE, require the same or similar input parameters. Thersfore, some of the
guidance presenied below may be applicable to them as well.

B.3.1 Vehicle Mix

In general, vehicle-type distribution is a required input parameter to emission factor
models. The classification of vehicle-type may vary from one emission factor model to
another, The classification used by EMFACT7F1.1 is shown in Table B.1.

Table B.1 Vehicles Classification Used In EMFAC?F

Groza Yehlele

Vehlcia Type : Walght (lb)
Ligh Dty Auto (LDA} MfA
Light Duty Truck (LDT) «B000
Madium Duty Truck {MDT) &000 - 8500
Heavy Duly Gas Truck (HDGT) *B500
Haavy Duty Diasel Truck (HDDT) »B500
Malorcycla (MC) KA

As an initia] estimate for both screening and detailed analyses, the distribution given in
Table B.2 can be used. The distribution presented in Table B.2 is represeniative of the
entire public road system in California as provided by the Caltrans Office of Travel
Forecasting and Analysis,

An alternative method that should provide a more accurate estimate of the vehicle mix,
for analyses involving state highways only, is based on the “Annual Truck Traffic
Reports,” available from Caltrans which contain the average daily percentage of trucks on
state highways. Time period adjustment factors must be applied to these percentages to
more accurately reflect the targeted time period of the air guality analysis. The method
focuses or the accurate prediction of the heavy duty tuck {HDT) percentage because
emissions are particularly sensitive to that parameter.
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Table B.2 Recommended Vehicle Type

Distribution.
Category TOTAL %)
Light Duty Aulo 63.0
Light Duty Tncks 194
Madium Duty Trucks 5.4
Hoavy Dty Trucks (] 12
Haavy Duty Truciss (Dieasl) a6
Busas Q.0
Motorcycles 4.5

* Total datrivetion doeinT 8ad L 10 sxecty 100% duw I rownding

The Annua} Truck Traffic Report contains the averapge daily percentage of truck and non-
truck traffic by route for the complete state system. It is based on a variety of sample
truck counts including partial day, 24-hour and 7-day counts. The truck percentages are
divided into four axle groups, from 2-axle 1o 3+-axle. The 2-axle classification includes
1 ¥4-ton trucks with dual rear wheels and excludes all pickups and vans with only four
wheels. This division is assumed to coincide with EMFACT's HDT definition.

The user should extract truck percentages (by axle category) from the most recent annual
report available for the appropriate route segment. Combined percentages for both HDT
axle categories and non-HDT vehicles must then be determined. Since the axle category
percentages are for HDT's only, they must be multiplied by the total HDT percentage
{expressed as a decimal fraction) to arrive at a combined percentage. The percent non-
HDT is determined by simply subtracting the total HDT percentage from 100%.

Tables B.3 and B.4 give the time period adjustment factors to apply to the combined daily
averaged percentages determined above. Multiply each percentage by the corresponding
factor that best fits the conditions of the analysis. For instance, for a morning pertod
analysis of a freeway segment in-bound to a central business district, multiply percent
non-HDT by 2.20, percent 2-Axle HDT by 1.35, etc.

Table B.3 Time Perlod Adjustment Factors for Urban Arsas.

ioming icday Evaning Noctnal

Inbound Cutbeund Both* il Outbound Both
Mo~ HDT 2.20 115 1.38 164 257 0.13
2- aia 1.36 A 1.74 .78 1.58 0.23
3 avde 1.10 1.57 1.82 1.69 108 0.34
4- e 0.34 1.50 1.5% 105 1.06 0.52
- mde 0.58 1.08 1.23 091 1.12 0.89
" Both v Inbound end Cuthoond



Table B.4 Time Period Adjusiment Factors for

Nor-Urban Areas.
Shoming Widday Evening Hocturmd

Both” Both Both Both
Non- HDT 1.36 1.53 1.79 0.38
2-adda 1.41 1.72 1.66 0.29
3 axe 147 1.54 1.3 044
4- mile 1.20 1.52 1.33 0.48
S+ axle 0.4 1.08 1.07 404
* Bath w lnbount and Oettound

Once all five percentages have been adjusted, the results are summed and cach adjusted
percentage is divided by this sum and multiplied by 100% to arrive at the final adjusted
HDT (by axle count) and non-HDT percentage. To convert these five percentages to the
six categories needed by EMFACT, apply the equations given in Table B.3.

Table B.5 Vshicle Mix Converslon Formulas

% LOA = 0.50{% Non-HDT)

% LOT = 0.14{% Non-HDT)

% MDT = 0.05(% Non-HOT)

% HDGT = 0.50{% 2-Acda) + 0.25{% 3-Adle) + 0.10{% 4-Avda}

% HODT = 0.50(% 2-Axia} + 0.75(% 3-Axle) + 0.90{% 4-Axds) + 1.0{% S+-Axda)
% MC = 0.01{% Non-HDT)

More accurate estimates of vehicle mix can be obtained with a project-specific analysis
and may be utilized as long as they are adequately documented.



B.3.1.1 Example of Vehicle Mix Calculation

Problem: Calculale the moming vehicle mix for the following non-urban localion data which have been
extracied from the Anpual Average Daily Truck Traffic reporl.

YEMICLETRLCK TRIXK TRUCK AADT TOTAL % TRUCE AADT Eal YEAR
AADT AADT = TOT —BY AXLE- BY AXLE 1-'WAY VER/
TOTAL TOTAL YEM 2 3 4 5+ 1 ¥ & E (100 EST
e 5N 13 1024 650 424 3 W4 1y B3 n.2 17 BiE

Non-HOT 1r equal b=
1008 minus the a. Non-HDT : 100% - 22.1% ¢ TI.TH
TEXE & TOT

The parcant of sach

axle clans 1s the L. I-Axle: 2T-3%0I0. 4% 7 100 = 4. 5%
TRIXK % TOT VEH times 2. J-hxla: IT.3%012. 5% 7 100 =  2.9%
% TRUCK MADT BY AXLE d. d-Axls: 22,340 8.54) 7 L0G = 1. 9%
divided by 100: 4. Se-Axle: T2 3%058, 2% 7 100 = 1J.0W
Sum w lo0h
ETEF 1. Adjuzst the mix for time of day.
Hultiply tha percant of
anch class from Step L L. Mon-HLOT: TT.TRL1.36) = 105.7
by thw non-uzrban, b 2-hxlm: . 5%i1 a1} = 6.3
merning factors from c. J-Axlw 2.9%01.47 = 4.3
Table B.4&: d.  d-pxla: 1.9%({1.2101 = I.3%
w. be-Axla: 13.0%10.E7} = 11,3
[. Sum the rasulte: sum = 129.%
Hormalire back to unity §. Mon-HET: 105.7 7 1399 = B1.4%
by dividing sach cluax h. Z2-Axlw: 6.3 / 1289 = . B%
by chir fum: 1. 3-Mxlm: 4.3 f 129.9 = 3.3
J. i-Axle: 1.3/ 1239, 9 = 1.8%
k. Se-hxlg: 11.3 ¢ 139, 9 = BT

Subatituts tha a. % LBA ; 0.80 X D). 4% L
parcentagss EFyom Step 2 L. % LDT 3 0.3 X #1.4% -
g-k inco the equations c. % MOT : 0.05% X 31.4% =
in Table 3.3 o, % HOOT: 0.30(4.3%) + 0.2%(3.3%} +« 0.10(1.%%]) w 31.d%
% HDDT -
L =

1 03008 B8] + 0.T5{3.3%] + D _FOI1L.&%] + B_ 7%
i D01 X AL_4N

If construction of the project is expesied to change the current vehicle mix, apply the same methodology to
whatever truck/non-truck split is appropriate. [f a fulure split by axle group is not available, promate the

#xisting split (from the annual report) over the projecied truck fraction.
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B.3.2 Percentage of Cold & Hot Start Operation

Vehicle emissions are especially sensitive to the percentage of vehicles operating in cold
start mode within the vehicle mix. To a much lesser extent, emissions are also sensitive
to hot start operation. Table B.6 shows suggested ranges of cold start operation for
various conditions of time and location (EPA, 1977).

Table B.& Suggested Ranges of Values of the Percentage of Vehicles Operating in
the Cold Mode for Varioua Condltions of Time and Location.

Evening &
Moming Midday Evaning Earty
Peak Off-peak Peak g"?‘f*'ﬂ Totsl Day
. Ge Hours (%} | Hours (%) | Hows (%) Houup.“{%] %}
I { Sermmml Business District 16 5.20 25-49 15-25 15-25

(CBo}
Fringe Araas 1-15 1020 1540 10-40 10-30
Outer Ariailals 515 1015 15-30 10-35 1520
Lotal/Coflactar Straats 515 10-15 1525 10-60 1025
Exprasaways;

Withi

it 13 1045 1620 1015 10-18

Withi

hu;mm 14 1615 1915 510 1015

Duter portion

nr:::rmm urban 13 1-3 1-3 2-4 24

Outer port

Quter portian cf ufban 14 13 10-15 1015 10-15
Spldd ritors cubiice .
sheap ome 15-20 1020 26-30 2535 20-30

Nota: Case il comasponds i & 2.5 minule sdditonal accass Sme and it is appogriate for tha very dansaly
daveloped portions of an orbar srea thal are charactenzed by congestad traific and ganarally fow tmvel speeds.

More accurate estimates of cold and hot start operation can be obtained with a project-
specific analysis, and may be utilized as long as they are adequately documented.

B.33 Temperature

The ambient air ternperature has a significant effect on the emissions of vehicles, and it is

particularly important for vehicles operating in cold start mode. For a worst-case 1-hour
analysis the following procedurs is adequate.
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Add a temperature adjustment (se¢ Table B.7) to the lowest January mean minirmurm
temperature over a representative three-year period.

Table B.7 Worst-Case CO Temperatura Adjustment.

Timw Pasiod Temparatura Adjustment

Morming (D6:00-10:00) 45
Midday (10:00-17:00) +10VF
Evening {17:00-21:00) +5F
Noctumal {21:00-08:00} 0%

B.3.4 Inspection and Maintenance (I/M) Programs

Projects located in areas that have implemented inspection and maintenance programs
should select the “/M” option of CT-EMFAC. In addition, projects located within the
South Coast Air Quality Management District (SCAQMD) which become operational in
oz after the year 2000, should apply an additional factor of (.86 to the emission factors
output by CT-EMFAC. The additional credit was provided by CARB and is consistent
with the credits applied in the revised SCAQMD Federal Attainment Plan for CO.

In future years, the project analyst should check with the SCAQMD regarding whether
the specific reductions attributed to the measures in the CO SIP have been modified.

B.3.5 Analysis Year

The analysis year(s) to be used for project-level evaluations are as follows. The project
build year should be used for all projects. The build year being the time following project
completion when traffic on the new facility is projected to stabilize. For projects whose
design year is within two years of the attainment year, predicted concentrations should
also be calculated for the region’s attainment year.

For projects whose construction-related activities last longer than five years and cause

increases in emissions, the analysis should include an additional year corresponding to the
sixth year of the project’s construction phase. [40 CFR §93.123(c}(5)]

B.3.6 Average Cruise Speed

The average cruise speed is the spead of the vehicle when it is not delayed by the signal
and it is also known as the average running speed (TRB, 1994). The average cruise speed
is dependent on the degree of congestion and the segment length. At very low volume-to-
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capacity ratios the average cruise speed approximates the free-flow speed and decreases
as the volume-to-capacity ratio increases.

Average cruise speeds may be obtained by ficld observations or from a traffic engineer
with knowledge of the intersection under study. In the absence of these information

sources, average cruise speeds may be estimated based on free-flow speeds and arterial
classification as follows:

a. Determine arterial functional category and design category according to Table B.8

b. Determine arterial classification according to Table B.9

¢. Use the arlerial classification and free-flow speed 10 estimate the average cruise speed
according to Table B.10.

Free-flow speed is the average speed of vehicles that are not close to the signal, as

observed during very low traffic volume conditions while drivers are not constrained by
other vehicles or by the traffic signal. Free-flow speeds may be measured by test cars or
by spot speed observations away from the intersections (TRB, 1994).

Table B.8 Ald In Establishing Arterlal Classification

FUNCTIONAL CATEGORY

CHITERION PRINCIPAL ARTERIALS MINOR AHTERIALS
Mobility function Vary important Important
Accaxs functicn Yary minor Subsatantial
Poinits connected Fraawnys, importan] aclivity cenlers, major  Principal artedals

traffic genaraiors
Precominani Trips Sarved  Fslativety long trips Tripa of modente lengths within ralatvely

small gacgraphical amas
DESIGM CATEGORY

CRITERION SUBURBAN INTERMEDHATE . URBAN
Driveway access donsity Low donslty Moederale densiy High denalty
Artarial typa Muttilane divided; undivided  Multilana dividad o Lindiviciad ona way, two

of twirlane with shoulders w;wﬂvidtd:mm:m vy, twa OF Mons Lanas
Parking o Some Much
Swparats hft-iun lanes Yeu Usually Some
Signals per mie 105 & 10 Eta 12
Spood limits 40 1z 45 mph 30 to 40 mph 25 1o 35 mph
Pedastrian activity Littie Some Usualty
Roadskie developme:nt Low to madium density Mediumvmoderate dansity  High dansity

* Source: Highway Caparity Manual (TRA, 1984)
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Tahle B.9 Arterial Classlfication According to Thelr Functlonal

and Design Categorias
FUNCTHONAL CATEGORY
PRINCIPAL MINGA
DES|IGN CATEGORY ARTERIAL ARTERIAL
Typical suburban ' I 1
Irlermreciale In TEoril
Typical Lirhan [IN.TR1]) u

Source: Highway Capaciry Manuz! (YEE, 1994)

Tabls B.10 Avarage Crulse Speed as a Function of Arterlal Classification and

Free-Fluw Spead
m#mnm i [t 1
meerLow s @ s | % ® | s w2
;‘;’EE?&S;“}”'SE 33 3| 29 28 27 28 24 22

Derived from Table }1-4 of the Highway Capacity Marnuef ([TER. F94)

NOTE: ItIs best to have an estimate of fres-flow speed. | one 1z lacking, however, use the above table assuming the
following default valuas:

For Classification Froa-Flow Speed (mph)
| 40
] 35
1 30

B.4 Calculating 1-Hour CO Concentrations

Microscale dispersion models are vsed to calculate 1-hour CO concentrations. The
protocol recommends the use of CALINEA4, a model that has been widely used in
California’. There is one restriction to the use of CALINE4. The intersection link option
of CALINE4 should not be used because it calculates modal emissions based on an
algorithm developed for an outdated vehicle fleet. Guidance on the input parameters
required by CALINEA is presented in the remainder of this section, inciuding guidance on
how to set up the link network for intersection analyses (see Sections B.4.4 and B.4.3).

B.4.1 Present Background Cencentration

Background concentration is a very important element in a microscale CO analysis. The
background concentration is added to the project contribution to assess the impact of the
project on the air quality. The methodology shown in Figure B.1 should be used to

' The recommendation to use CALINE4 does not preclude the use of other models approved by EPA such
as CAL3QHC.
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estimate the background concentration. Determination of the background concentration
should be made in consultation with the [ocal Air District.

Background concentrations should be determined in a manner consistent with the way
CARB and EPA determine CO design values for a given area,

CARB’s criteria should be used to estimate CO concentrations for the purpose of
determining the acceptability of impacts according to CEQA (see Section 5.1). CARB’s
criteriz are described in the document titled “Amendments to the Area Designations for
State Ambient Air Quality Standards with Maps of Area Designations for the State and
Naticnal Ambient Air Quality Standards” [ARB, 1994].

EPA’s criteria should be used to estimate CO concentrations for the purpose of
determining the acceptability of impacts according to federal conformity or NEPA (see
Section 5.2). EPA's criteria are as follows: for each of the most recent two years, find the
second maximum {non-overlapping) 8-hour CO background concentration and cheose the
highest of the two as the 8-hour CO background concentration for the site.

Application of the above criteria is especially relevant to selection of background
concentrations using data from a permanent menitoring station (see below) or for the
construction of isopleths.

Other key aspects that must be considered when estimating background concentrations
are:

a. Background CO concentration used in the analysis must be reflective of the same
time of day as the traffic volumes used in the project analysis.

b. Background CO estimation procedure should minimize duplication of CQ
concentrations (also known as double counting).

¢. Background CO concentration estimates should have corresponding time periods as
the analysis being performed. For example, a 1-hour background concentration
cstimate should not be used in an 8-hour CO analysis.

B.4.1.1 Permanent monitoring stations

The background CO concentration can be determined using the CO concentration levels
measured by & nearby permanent monitoring station provided that the station satisfies the
neighborhood scale criteria. A neighborhood scale station is not significantly affected by
individual microscale sources. The following excerpts from 44 FR 27571 provide
additional guidance in the determination of a neighborhood scale station:



“Neighborhood scale - defines concentrations within some extended area of the :
city that has relatively uniform land use with dimensions in the 0.5 to 4.0 -
kilometers tange. ... Measurements in this category would represent conditions

throughout some reasonably homogeneous urban subregions, with dimensions of

a few kilometers and generally more regularly shaped than the middle scale.

Homogeneity refers to OO concentration, but it probably also applies to land

use." '

Even if the nearest station does not satisfy neighborhood scale criteria it may still be
utilized. However, the analyst should be aware that the value will be “conservative”
because it is likely to be impacted by other Iocal sources besides those {rom the project.
In such a case, if a project has unacceptable impacts because of the addition of the
background it is recommendesd that the analyst consult the air district to obtain a
recommendation for a more representative station for determination of background.
Measured background concentration levels by a permarent monitoring station that js
suspected to be affected by a project’s contributions can be corrected as follews for the
purposes of the protocol:

a. Use CALINE4 with the “no build"” scenario to predict the CO concentration at the
monitoring station. The background concentration input pacameter should be set to
zero for this calculation.

b. Correct the measured background concentration at the moniloring station by -
subtracting the contribution from the project area obtained in step a. -)

¢. Use CALINE4 with the *build” scenaric with the corrected background
concentration to estimate CO concenirations at critical receptors.

Before using the above “camrection” methodology, refer to Figure B.1 for alternative
methods of background determinaticn.

B.4.1.2 Urban Airshed Model (UAM)

Determination of the background CO concentration can be made using an areawide
model such as the Urban Airshed Model (UAM). The project sponsor should contact the
local Air District to determine the availability of the areawide model. If an areawide
mode] is nsed to determine the background concentration it should be done according to
the steps outlined in “Guideline for Regulatory Application of the Urban Airshed Model
for Arcawide Carbon Monoxide. Volume I: Technical Report” (EPA, 1992b). One note
of caution, most areas have not maintained the UAM for CO planning purposcs.

B.4.13 Isopleths

Isopleths are contour lines of constant background concentration usually drawn on a map
of a specific peographic area. Contour lines are usually obtained by interpolation of
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measured background concentrations at permanent monitoring stations and those from
special studies. The accuracy of the isopleths as a valid alternative for the determination
of background concentration lies on the representativeness of the selecied menitoring
stations, i.e., how well they satisfy the neighborhood scale criteria, and the quality of the
interpolation. The project spensor should contact the local Air District to check on the
availability of isopleths for the project area.

B.4.1.4 Project-specific monitoring

Unless otherwise agreed to by the project sponser(s) and the local Air District, a project-
specific monitoring program shall consist of 4 menths of continueus sampling during the
wintcr CO season (November through Febroary). The sampling should be in accordance
with 40 CFR 58; Appendices A, D, and E; and should achieve a 9%0% data completeness.
Sampling should be at location(s) consistent with neighborhood scale siting so as to
minimize the impact of the project on the monitor{s} but also so as to appropriately
account for CO concentration levels from other major scurces.

B.4.2 Future Background Concentration

Background concentration estimates for future years should reflect the expected trend of
background CO levels in the region. The recommended procedure to incorporate the
expected trend in €O levels in nonattainment, maintenance, and attainment areas is to
make a prediction based on the estimated future emissions,

Future backgtound estimates based on estimated future emissions. Future background

concentrations can be estimated by application of factors to a base year background level.
These factors should be dircctly proportional to the estimated future year total CO
emissions within each air quality analysis zone. Future CO emissions should be
estimated using an areawide model. The project sponsor should contact the local Air
District to check for the availability of these factors.

If factors based on estimated future emissions are not available then other procedures,
agreed upon with the local Air District, should be followed. The following alternatives
can be considered:

Linear adjustinent based on CO attainment. An adjustment to the present background

concentration level can be made by application of a factor proportional to the expected
reduction in CO concentration levels in the area. The factor can be obtained by using a
linear relation between the 1990 peak CO concentration used to determine non-attainment
and the CO standard for the year when attainment is expected.

Future background estimates based or present trend. Future background cencentrations
can be estimated by extrapolating the trend of CO background concentrations. Use of ten
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years of data is recommended. The uncertainty in the trend should be taken into
consideration in the determination of the extrapolated value.

For remote areas or other unigue locations, the approaches described above may
prove to be inadequate (for example, if regional VMT trends are not applicable in a
more remote area). In these cases, it may be more vseful to estimate future
background concentrations by camrying forward present trends in background
concentration levels. Project analysts should consult with the local zir district to
determine an appropriate approach.

B.4.3 Meteorological Inputs

Dispersion models, such as CALINE4, are sensitive to meteorological input parameters.
The meteorological input parameters for CALINE4 are wind speed, wind direction,
standard deviation of the wind angle (i.c., sigma theta) and stability class, Dispersion
maodels are also indirectly sensitive t¢ temperature through the emission factors that are
used to predict emission source strength. Meteorological input parameters vsed in a
detailed analysis should be representative of the project location. The meteorological
input parameters should represent the conditions, reasonably expected to exist, at the
project location that would lead to the highest concentration estimates. Such conditions

are normally referred to as “worst-case” conditions. If local worst-case conditions are not

available, then the values given in Table B.11 may be used and should provide a
conservative estimate. Additional comments specific 10 each meteorological parameter
are given below,

B.4.3.1 Wind speed

The worst-case wind speeds recommended in Table B.11 were based on observations.
Even though some sites exhibited wind speeds of less than 0.5 m/s, the minimum warst-
case wind speed was set to this value because it represents the lowest allowable value in
the CALINE4 mode] (Benson, 1989).

EPA (1992) recommends the use of a worst-case wind speed of I m/s. A worst-case
wind speed of 1 m/fs may be used, instead of the values reported in Table B.11, if it is

found to be more suitable or appropriate for a given project location. This determination
should be made in consultation with the local Air District.

B.4.3.2 Wind direction

The CALINE4 option to search for the worst wind angle should be used unless there are

sufficient meteorological data to substantiate the use of specific ranges of wind direction.
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Table B.11 Generalized Worst-Case Matearoalogy for tha Estimation of 1-hour CO
Concentrations (Nokes and Bensen, 1985).

T
Tima Period m wT,,i‘;“d S:::,h SubifyCass 4 o
MORNING Coastal 05 10 G W5 428
0800-10:008  Coasta Valwy 05 20 G Y
Central Valley 05 5 a #5528
Mountaln 05 30 a #5428
MIDOAY Coasta 10 25 o 10 456
(100017:00)  Coastal Valey 0.8 30 D #10 4556
Cairat Valley 05 20 G +10 458
Mountain 09 30 D 0 456
EVENING Constal 05 10 & #5528
(70024:00  Coostal Veley 05 10 G 5 428
Central Valley 05 5 a +5 428
Mountain DS 30 a 5 28
NOCTURMAL  Coustal 05 5 a 0 0
10008008  Coastal Vadey 05 15 8 0 0
Cantral Valiey 0.5 10 G o 6
Mountain 05 20 G o 0

Noie: Add AT ko Jowast B, Madn TenimUm hiemoeriiock for e st Bwee wildrk

B.4.4 Receptor Locations

Protection of public health is 1he ultimate objective of receptor selection when conducting
project-level dispersion modeling impact analysis on air quality. Two averaging periods,
i-hour and 8-hour, have been adopted by the EPA and the CARB for the purposes of
determining ambient air quality with respect 1o CO. EPA has established a policy that
receptors for 8-hour analyses should be placed at a distance of 3 m for the minirmum
distance to the nearest recepior. The 3 m receptor distance reflects the concentration i
the “mixing zone” above and surrounding the traveled way and is the closest distance for
which modeled concentrations are considered valid. U.C. Davis researchers have
¢valuated appropriate recepter siting distances based on studies available at the time this
protocol was being developed. A complete discussion of the results of these analyses are
included in a technical support docurment for this protocol (Young and Chang, 1995).
The U.C. Davis analysis of available scientific studies supgests that receptor locations for
a 1-hour analysis should be 3 m, and receptor locations for 2n 8-hour analysis need not be
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located closer than 7 m except in the case of sensitive receptors where added conservative
concentration predictions are desirable (Young and Chang, 1995). These results are
based on data such as the length of time individuals remain near intersections, exposures
and carbon monoxide dose experienced by these individuals, and the relationship between
carbon monexide dose and carboxy-hemoglobin {COHb) levels for individuals exposed
to CO concentrations in excess of current health standards. Much of the work by Young
and Chang is based on the results of a physical-stechastic model of population exposure
and dose applied to individuals in Denver, Colorado.

At the time this protocol was prepared, EPA was reluctant to alter its 3 m receptor siting
policy until further scientific information became available to better define the
relationship between receptor distance and carbon monoxide exposures. Therefore, until
such information becomes publicly available, and is considered in the context of EPA’s
overall CO requirements, the following recommendations for receptor-siting are provided
for use with the Protocol’. [The technical support document {Young and Chang, 1995) is
available to those interested in reviewing the rationale for receptor siting for averaging
times of & hours.]

a. Use 2 height of 1.8 m and a distance of 3 m for the distance to the ncarest recepior for
bath the 1-hour and the 8-hour standard. The receptor should be located at a location
accessible to the public. The 3 m receptor distance reflects the concentration in the
“mixing zone" above and surrounding the traveled way and is the closest distance for
which modeled concentrations are considered valid (see Table B.12).

b. If asite fails the 3 m test, the analysts should conduct a 7 m test. If the sie fails the 3
m test, bul passes the 7 m test, the analysts should discuss the findings with the [ocal
air district, the local MPO, the project sponsor, CARB and Caltrans. The discussion
should be conducted to insure that, prior 10 conducting modeling analyses, the
analysis assumptions were accurate, and the 3 m test was appropriately evaluated. It
is recomnmended that consuitation be accomplished as early as possible in the process.

Caltrans plans to continue to explore with EPA the appropriateness of the 3 m analysis
policy. Caltrans and EPA will evaluate whatever scientific information becomes
available on this issue, and, as necessary, the Protocol will be appropriately modified.

Frequently, it is necessary to analyze multiple receptor-sites in order to identify the site(s)
with the highest CO concentrations with and/or without the proposed project. Once
identified, the changes in modeled CO concentrations at those receptor-site(s) may be
used to judge the acceptability of the proposed project subject to applicable regulations.

? In the apinion of the authors of this report, current EPA guidance does not fully account for rzjectories

through space and time of real receptots. Neveriheless the current guidance is conservative wilh respect (o
dose received by ceal receptors.



If the receptor-siting used in the CO analysis appears to have the potenttal to be a
deciding issue as to whether the project is allowed to proceed, sponsors should consult
with the local Air District regarding selection of the receptor-site(s). It is recommended
that consultation be accomplished as early as possible in the process.

Table B.12 Examples of typical receptor-sites ang thoss to ba avolded.

Aecapicr-pite 1-hour recaptar 8-hour recaptar

Median strips or moadways avokd avoid

Within intersaciions or on avoid

cresswalks al intersections v avokd

Cn shorl sagmenis of pedestrian

or bicycls sccean patha such aa

bridges, ovampassss, under- avaid avold

Croasings, ek,

Sidewalks to which general public

has access, 8.9., bus stop yes yes

Paorticna of a parking ot to which

padastrians have actess yas yes

On the praperty linez of hospitals,

rast homes, schools and yos yea

playgroursds

On the fy lineg o

ms&dmﬁ:m Y yee yes

Notes: 1-hr and 3-hr racepiors shouki not  The user should refor lo the taxt in

ba located closar than 3 m io tha Seckon B.4.4 for & complela
rdvelad way in any case discussion on recapler siting

isxvas

B.4.5 Link Coordinates

CALINE4 represents the roadway as a series of straight line segments called links. Link
coordinates are necessary to define their location on the modeling domain, The following
guidelines should be used to establish the link network.

a. Directional splits (i.e., separate links for opposite directions on a single route) are
recommended for all multilane divided roadways.

b. Links should coincide with the centerline of the traveled way for straight roadway
segments.

¢. For curved roadway segments, the deviation between the link and the sraveled
roadway centerline should not exceed 3 meters when possible, When a deviation
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greater that 3 meters is modeled, care should be taken with respect to the orientation
of the modeled receptor and roadway links which deviate by more than 3 meters.

d. No more than the minitum number of links consistent with guideline (¢} should be
used to define & curved alignmment.

¢. There should be few instances where distances greater than 1 km from a link to a
receptor require modeling. The distance between any link and any receptor shali not
exceed 10 km in any case.

f. When a deviation from a straight roadway segment occurs beyond 1 km from the
nearcst recepior, no further link assighments are required in that direction.

g. The link network may exiend beyond the limits of the project under consideration,
but should not exceed the limits imposed by guidelines (e) and (f).

h. Depressed or elevated sections of roadway used for grade separation of two or more
rights-of-way require the assignment of a new link.

i. Highway width and height inputs assume much less importance as link/receptor
distances increase. Therefore, guideline (h) may be relaxed for sections of roadway
with no adjacent receptors.

j- Assign a new link whenever there is a change in emissions factor (usually
attributable to a speed change) or traffic volume.

k. Approach and departure segments of an intersection should be modeled using
separate links. An example of a link network for a single intersection with no
dedicated left-turn lanes is shown in Figure B.2,

1. Approach segrments having a dedicated left-turn lane with a separate phase should
be modeled using separate links for the through and left-turn movements. An
example of a link network for an intersection with short left-turn Janes is shown in

Figure B.3.
m. The recommended length for approach and departure links is 150 m.

B.4.6 Emission Factors

Emission factors should be calculated according to the guidelines provided in the section
titled “Calculating Emission Factors™ contained in this appendix. In addition, intersection
analyses should adhere to the following guidelines:
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Figure B.2 Link Network for a Single Intersection with no Dedicaled Left Tumn Lanes.



NOTES:

1. The endpobnt of the ink represernting the left-turn mavement should be located ot the
certer of the adjacent through lang,

2. The link representing the left-turm movement should extend as far back as the link
representing the adfacent throixgh movoment.

2. The traffic volume assoclated with the approach link of the through movement should
not inclds the volume of vehicles tuming left.

Figurs B.3 Link Network for a Single Intersection with Short Lefi-Turn Lanes.
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a. Emission factors for approach and departure links should be based on approach and
departure average speeds. Tables B.13 and B.14 provide average speeds for
approach and departure links as a function of traffic volume, average cruise speed
and percentage of red time.

b. Emission factors for external links (see Figure B.2} should be based on the average
cruise speed.

c. Approach segments having a dedicated left-turn lane with a separate phase, should
be assigned two different average approach speeds and therefore, two different
emission factors; one for the through movement and one for the lefi-tum movement
{see also guideline (1} of Section B.4.5). The differences in average approach
speeds occur due to differences in the percentage of red time and the traffic volume
between the two movements.

d. Values shown in Tables B.13 and B.14 may be interpolated linearly if necessary.

e. The minimum average speed value used for modeting should be 3 mph. Lower
values have been included in the tables enly for interpolation purposes.

B.4.7 Traflic Yolume

Estimates of traffic volume for future years should be based on the most recent planning
assumptions. “Assurmptions must be derived from the estimates of current and future
population, employment, travel, and congestion most recently developed by the MPO or
other agency authorized to make such estimates and approved by the MPO" [40 CFR
§93.110(b)].

B.5 Calculating 8-Hour CO Concentrations

Estimates of 8-hour CO concentrations are usually based on the 1-hour CO
concentrations. A “‘persistence factor” is used to relate the two concentrations. Guidance
on how to estimate persistence factors is given below.

B.5.1 Persistence Faclors

The persistence factor is the ratio between the 8-hour and 1-hour CO concentration.
When available, persistence factors provide a rapid method to estimate 8-hour CO
concentrations based on 1-hour estimates. Persistence factors should be based on values
obtained using the 10-highest non-overlapping 8-hour concentrations acquired from the
latest three CO seasons of monitoring data. The ratio of the 8-hour to 1-hour
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Table B.13 Average Speeds [n mph for Approach Ssgments [Garza, 1995a]

Crite % Red Treffic Voluma (vahicies per hour per lans)

Spesd Time 200 300 400 500 600 TOO  BOD 50O 1000
15 0 107 104 102 99 9.4 B7 7.6 6.9 54
15 40 9.4 8.0 e 83 78 7.0 58 'R 25"
15 50 8.1 758 74 8.9 6.1 46 28 18 08
15 80 7.0 86 8.1 5.0 3.4 e 08 05 0.3
15 0 LR BA 16 1.8* ar G4 02 0.1 o1
15 BO 4.4 16+ 05 02 04 0.1 0.0 o0 0.0
15 80 02 00 2.0 0.0 0.0 0.0 0.0 2.0 0.0
20 30 120 1286 123 118 112 w2 91 T8 8.2
20 40 111 107 103 87 RO £ 6.4 4.4 2,6*
20 50 9.4 0.0 85 74 68 5.0 29 18 08
20 80 7.5 74 8.7 55 33 16 09 0.5 0.3
20 70 6.6 58 as 16 o7 04 02 2. 0.1
e 8o A7 16 05 02 0.1 0.1 00 0.0 0.0
o w0 a2 0.0 0.0 0.0 .0 Qg 0.0 0.0 0.0
25 a0 150 145 M40 134 126 114 100 84 6.4
25 40 125 120 1.4 108 2.9 B& £9 4.0 2.68°
25 50 104 98 0.2 B4 73 52 3.0 18 10
25 60 8.6 8.0 7.2 58 34 1r 068 0S 0.3
25 T 7.0 &3 4.0 1.7 or CA 02 0.1 0
25 80 5.0 17 05 02 .1 o1 0.0 0.0 00
25 80 02 00 0.0 0.0 2.0 00 0.0 0.0 8.0
" 3 167 181 155 147 137 124 107 848 87
30 40 137 131 124 118 108 92 72 Iy 2r
30 50 111 105 928 9.0 74 5.4 3.0 1.6* 10
30 80 9.9 8.5 76 8.1 35 7 09" 05 0.3
30 70 74 6.4 44 17 67 04 02 0.1 0.1
a0 80 5.1 177 a5 02 0.1 a1 0.0 0.0 0.0
30 20 Gz o0 00 Q9 0.0 0.0 .0 00 0.0
35 0 189 74 187 158 47 131 12 93 65
3% 40 14.8 1.8 131 12.3 na 8.5 T4 4.B a7
as 50 158 110 03 93 7% 55 a4 16 10
35 80 9.5 8.8 7.8 82 as 7 09 0% 03
as Jo by 8.8 [ 5 1.7 or 04 o2 a1 0.t
a5 80 5.3 v 05 02 0.1 0.1 0.0 0.0 0.0
as 20 o 00 0.0 2.0 0.0 0.0 0.0 0.0 0.0
40 30 W4 1B 7B 1868 1585 13T 13I8 7.9
40 40 154 1486 138 128 118 98 77 .9 27
40 50 123 115 07 97 82 57 3.4 17 10
40 80 9.8 9.1 8.1 6.4 36 t7* 08 0s 03
40 70 7.9 5.8 4.2 177 07r 04 02 0.1 0.9
*0 B0 54 1.7 0.5 02 03 D Q.0 4.0 0.0
A0 90 oz 0D 6.0 0.0 0.0 0.0 0.0 0.0 0.0

* Values below 3 mph for inierpolation purposes only
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Table B.14 Average Speeds in mph for Depariure Segmenta [Garza, 1995a],

Cruen % Fad Tratfic Voiume {(vehicles par hour per tana)
Spend Tima 200 300 400 500 £00 700 800 200 1000

15 142 L0 B £4 14.0 13.p 136 134 13.0 121

15 139 137 1ay 125 132 130 124 12 R1
13.4 122 132 13.0 124 1"y 248 T4 52
131 28 126 12.0 102 ¥a 52 a3 2
124 11.8 w7 12 9 3.2 1.67 1.2 o9
113 ) aa a 1.00 0.3 oQ 2.0 .o
148" 21" Q.o .0 0.0 0.0 040 .0 0.0

18.6 18.5 184 18.2 181 174 173 16.6 15.2
18.% 17.0 177 w5 172 1E5 156 138 0.9

174 172 17.3 16.6 159 4.4 1.3 83 5.2
166 164 157 148 121 a1 5.2 a3 27
5.8 15.2 1248 8.0 g1 a1z 148" 12" 0.9
4.1 7h 38 oz e oA .0 0.0 a.p
1.8 o1 oo 0% 0.0 0.0 2.0 00 0.0

228 27 246 224 &2.a 275 2.9 19.8 vy
221 218 215 1A 208 19.8 18.% 15.7 118

21.0 207 04 18.7 129 16.5 125 84 6.5
20.0 19.4 187 ir2 139 8.1 52 a3 er
186 17.6 148 2.0 R 3.z 1.8* 1.2* 0.8
152 6.7 38 2.2 1.0¢ o3 o.0 .0 0.0
1.8° 01" o.0" a0 00 .0 0.0 Q.0 Q.0
7.0 2.8 267 2.3 254 253 - 242 28 206
25.9 a25.8 252 248 241 230 210 17.8 132
244 24.5 286 2.0 217 182 140 9.3 8.5
230 25 215 18.9 1532 .1 5.2 az a7
215 20.0 167 9.0 LR 32 18 1.2° 08
B2 9.7 3B 22" 1.07 oa- 0.0 .0 0.0
LE- Q1" o.0" Q.0 040 o.0 on A0 2.0
.y 0.0 25 e 295 a7 273 258 228
206 291 206 2.1 22 26.0 235 195 14,1
e 271 287 e 24.1 204 14.8 23 85
259 250 242 218 16.0 102 6.2 b 27
2349 23 1840 121 5.1 a2 15" 12 o9
204 a7z 3a 2 1.0¢ 03" 02 oo 0.0
18" o1 o0 o0 L] 0.0 0.0 0.0 0.0

e 4T 33 3. o Ha W3 294 247
3.0 s 20 N2 3.3 ;BS %7 20.8 144

NN EEFEILEEEREERILE-E-B-E-2-RILEEEE EEIE-R-E-E-R-8: -  E- -
EE 3888822 R|BBBELEREEJB88E|8B3388s8 883838808

0.5 302 29.4 292 28.6 21 157 0.5 8.5
205 7.7 264 234 16.8 102 5.5 a3 ar
26.1 24.3 187 10.3 5.1 32 1.6 1.2 ca
218 9.7 3s 2z 100 03" 02 oo o.n
1.8 o1 .0 0.0 .0 0o o0 0.q 0.0

* Values below 3 mph for interpolation parposer only
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concentration in each of the non-overlapping 8-hour periods is determined, and the
average of the 10 values is used as the persistence factor (EPA, 1992a). In the event that
there is a marked distinct evening/nighttime peak ard a separate ¢arly moming CO peak,
the persistence factor should be calculated from the applicable period and applied to the
modeled 1-hour concentration for the period assumed representing the traffic volume.
Failure to do so may result in an overestimate of the impact.

It is important that the 1-hour CO concentration estimates be made at the 8-hour receptor
sites, Persistence factors can be classified according 1o their origin. The alternatives are
listed below in order of preference:

a. Locally derived persistence factors.

b. Pemistence factors from a location with similar characteristics.
¢. Generalized persistence factors.

B.5.1.1 Locally derived persistence factors

Locally derived persistence factors are those calculated from the measurements of the
nearest representative permanent monitoring station.

B.5.1.2 Persistence factors from a location with similar characteristics

 Persistence factors calculated from a different location may be used if both locations have
similar weather pattemns and similar distribution of emissions.

B.5.1.3 Generalized persistence factors

Generalized persistence factors have been developed based on studies from several
locations. Generalized persistence factors are likely to provide a conservative estimate in
most situations. The generalized persistence factors given in Table B.15 are
recommended for use with this Protocol.

Table B.15 Recommended Generallzed Persistence

Factors.
Rural and suburban 0.6
Urthan Locations a7
Urban sites with a recognized Tandency for parsistsnt
stagnant melesorciogical condifions and'or parslatent 0.4

traflic congastion




Table C-1. List of the Local Alr Districts in California

County

Air District

Address/Phone

Alameda

Alpine

Amador

Buite

Calaveras

Colusa

Contra Costa-

De] Norte

El Dorado

Glenn

Humbeold:

Bay Arca AQMD

Great Basin Unified APCD
Amador Counly APCD

Buie County APCD

Calaveras County APCD

Colusa County APCD

Bay Aren AQﬂD

North Coast Unified AQMD

El Dorado Counly APCD

San Joaquin Valley Unificd APCD

Glenn County APCD

North Coast Unified AQMD

D39 Elfis Sireet
San Francisco, CA %4109
4157171-6000

157 Short Street, Suite &
Bishop, CA 93514
ToOET2-82(1

500 Argonaut Ln.
Jackson, CA 95642
209/223-6406

2525 Dominic Dr., Suite J
Chico, CA 95923
SHWED1-2882

891 Mountain Ranch Road
San Andress, CA 952499709
Z097754-6504

100 Sunrise Blwd., Suite F
Colusa, CA 95932
5I3d58-5891

239 Eliis Street
San Francisco, CA 94109
415777 1-6000

2300 Myrtle Avenue
Eurcks, CA 95501
T07/443-3003

2850 Fair Lane Courl, Building C
Placerville, CA 95667
530/621-5300

1999 Tuolumne 51., Suite 200
Fresno, CA 93721.1638
209/497- 1000

P.0. Box 351

720 North Colusa Strest-
Willows, CA 95988
530/534-6500

2389 Myrile Avenuc
Eureka, CA 95501
HHA43-3093



Lognty

Adr DHatrict

Address/Phone

Imperial

Inyo

Kern

Kern (Southeast Desert
Adir Basin)

Kings

Lake

Los Angeles
{South Coast Air Basin)

Los Angeles
{South Easl Deseri Air

Baszin)

Madera

Marin

Mariposa

Imperizl County APCD
Greal Basin Unified APCD

San Joaquin Valley Unified APCD

Kem County APCD

San Joaquin Valley Unifted APCD
Lake County AQMD

Lassen Counity APCD

South Coast AQMD

Antelope Vatley APCD

San Joaquin Valley Unified APCD
Bay Arca AQMD

Mariposa County APCD

C-2

150 5. 9th Sureet
El Centre, TA 92243-2501
76043394606

157 Short Street, Suite &
Bishop, CA 93514
619/872.8211

Saulhern Regional Office
2700 M 51., Suite 275
Bakersfield, CA 93301
805/861-3682

2700 M. Strest, Suite 302
Bakersfield, CA 93]
BO5/RG2-5250

1999 Tuolumne Sc., Suile 200
Fresno, CA 93721
209/497-1000

883 Lakeport Blvd.
Lakeport, CA 95453
767/263-7000

I75 Russell Avenue
Susanville, CA 9613
530¢251-8110

21865 E. Copley Drive
Diamand Bar, CA 91765
09/ 3952000

P.O. Box 4409

433} Division St., Suite 206
Lancaster, CA 935394400
ROS123-80°70

1999 Tuolumne St., Suile 200
Fresno, CA 93721
209/497-1000

039 Ellis Strest
San Francisco, CA 94109
AL5TT1-6000

P.0O. Box 2039
Mariposa, CA 95338
209966-5151



County

Air District

AddressPhone

Mendocing

Mered

Modoc

Mojave Desen

Monterey Bay

Napa

Nevada

MNorthern Sonoma

Orange

Placer

Plumas

Mendocino Counly APCD

San Joaquin Valley Unified APCD

Modoc County APCT)

Mojave Desent AQMD

Great Basin Unilied APCD
Monierey Bay Unified APCD
Bay Arca AQMFII

Northemn Siermra AQMD
Northern Sonoma County APCD
South Coast AQMD

Placer County APCD

Morthem Sierra AQMD

306 E. Gobbi 31
Ukiah, CA 95482
T0744653-4354

Northem Regional Office
4230 Kiernan Ave., Suite 130
Modesio, CA 95356
2009/545-T000

202 West 4th Street
Alturas, CA 96101
530/233-6419

15428 Civic Drive, Suite 200
Viclorville, CA 92392
Tol245-1661

157 Short Streel, Suite 6
Bishop, CA 93514
G619/872-8211

24580 Silver Cloud Coun
Monterey, CA 939040
408/647-94 11

93% Ellis Street
San Francisco, CA 94109
4 15777 1-6000

P.0O. Box 2509
Grass Valley, CA 95945
530v274-933680

[ 30 Mathesen Ave.
Healdsburg, CA 95348
T01433-5911

21845 E. Copley Drive
Diamond Bar, CA 91765
QOO0 2000

11464 B Avenue
Aubum, CA 95603
530/289-7130

P.O. Box 2509
Grass Valley, CA 95045
91642 74-9360



County Afr Distriet Address/Phone 1
1--"'
Riverside South Coast AQMD 21865 E. Copley Drive
Diamond Bar, CA 91765
909/396-2000
Sacramento Sacramento Metropolitan AQMD Bd411 Jackson Road
Metropolitan Arca Sacramento, CA 95826
916/386-6650

San Bernardino

San Dicgo

San Francisco

San Joaquin

San Luis Obispo

San Mateo

Santa Barbara

Santa Clara

Shasta County

Sicrra

South Coast AQMD

San Diego County APCD

Bay Area AQMD

San Joaquin Velley Unified APCD

San Luis Obispo County APCD

Bay Area AQMD

Santa Barbara County APCD

Bay Arca AGQMD

Shasta County AQMD

Northern Sierra AQMD

C-4

21865 E. Copley Drive
Diamond Bar, CA %1765
909,/ 396- 2000

9150 Chesapeake Drive
San Diego, CA 92123-1096
619/694-3307

530 Ellis Street
San Francisco, CA 94109
4157716000

Northern Regional Office
4230 Kiernan Ave., Suvite 130
Modeste, CA D3350
209754 5- 7000

3432 Roberte Count i
San Luis Obispo, CA 93401
B05/7R1-5912

%39 Ellis Street
San Francisco, CA 94109
415f171-6000

23 Castilian Drive, Suile B-23
Goleta, TA 33117
205/561-8800

939 Ellis Street
San Francisco, CA 941089
A4157711-6000

1855 Placer Street, Suite 101
Redding, CA 96001
530/225-5674

P.O. Box 2509
Grass Valley, CA 93945
916274-9360



County

Air District

AddressThone

Siskivou

Solano

Sofano

Sonoma

Stanislaus

Sutier

Tehama

Trinity

Tulare

Tuolumne

Veniura

Yaolo

Siskiyou County APCD

Bay Arca AQMD

Yala - Selane County AQMD

Bay Area AQMD

San Joaguin Valley Unified APCD

Feather River AQMD

Tehama County APCT}

Norh Coast Unified AQMD

San Joaquin Valley Unified APCD

Tuolumne County APCD

Ventura County APCD

Yolo - Solano County AQMD

C-5

525 South Foothill Drive
Treka, CA 96057
530484 1-4029

939 Ellis Strest
San Francisco, CA 94109
41557116000

1947 Galiles Court, Suite 103
Davis, CA 95616
530TST-1650

939 Ellis Stres1
San Francisco, CA 94109
415771 -5000

Northern Regianal Office
4230 Kiernan Ave., Suite 130
Modeste, CA 95356
209/545-7000

938 14" Stywet
Marysville, CA 9590}
S30/634-765%

P.O, Box 38

1750 Walnut Sirest
Red Bloff, CA 96080
5375273017

2389 Myttle Avenue
Eurcka, CA 95501
T07d43-3093

Southern Regional Office
2700 M 51, Suite 275
Bakersfield, CA 93301
BD5/BG[-3682

2 South Green Sireet
Sonoca, CA 95370
2001533-5693

669 County Square Drive
Ventura, CA 93003
B05/645-141X)

1947 Gallileo Court, Suite 103
Davis, CA 95616
916/757-3650



County

Alr DHatrict

Addreess/Fhone

Yuba

Feather River AQMD

4&3 Palora Avenue
Yuba City, CA 9599]
I &634-TE5D

C6



Table C-2. List of the Metropolitan Planning Organizations in California

County MPD AddressfPhone
Alameda Metropelitan Transponalion Metru Cenler
Comrnissien (MTC) 101 &th Sireet
Dakland, CA S4607-4700
S10M464-TTO0
Butte Butte County Association of 1849 Robinson
Govemnments {(BCAG) Oroville, CA 95965
D16/538-6866
Conira Cesta Metropolitan Transportation Meiro Centey
Commission (MTC) L3L 8ih Street
Oakland, CA 94607-4700
S510/464-7T00
E! Dorado Sscramento Area Council of 3000 § Street, Suile 300
{outside of Tahoe Governments (SACOG) Sacramente, CA 95816
Basin} O16/457-2264
Fresno Fresna Council of Local 2100 Tulare Street, Suile 619
Governmentis (FCLG) Fresno, CA 93721
209/233-4148
Imperial Southern California Associgtion of 818 Wesl 7th Street, 12ih Floor
Gevernmenis (SCAG) Los Angeles, CA 90017
213/236-18200
Kern Kem County Council of Kress Building, Second Floar
Governments (Kern COG) 1401 19th Street, Suile 200
Bakersfield, CA %3301
BOSMBG1-2191
Los Angeles Southern California Association of 818 West 7th Street, 12th Floor
Governmenis (SCACG) Los Angeles, CA 90017
213/236-1800
Marin Metropolitan Transportation Metra Center
Commission (MTC) §01 Sth Strect
Oakland, CA 94607-4700
510/464-7700
Merced Merced County Association of 1730 M Srreet
Govermnments {IMCAG) Merced, CA 93340
200/723-3153
Montersy Associzlion of Monterey Bay Area 445 Reservalion Road, Suile G
Governments (AMBAG) Moarina, CA 93933-0818

C-7
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County MPO Address/Phone
Napa Metropolitan Transporiation Metro Center
Commission (MTC) 101 Bth Sireet
Cakland, CA 945074700
S10/454-TTO0
Crange Southern Californiz Association of 818 West Tth Sireet, 12th Floor
Gevernments (SCAG) Los Anpeles, CA 90017
2134236~ BOD
Placer Sacramento Area Council of 3000 8 Street, Suite 300
{outside of Tahoe Govermments (SACOG) Sacramento, CA 95816
Basin) O16/457-2204
Riverside Sowhem California Association of 218 West Tth Sireel, 12th Floer
Governments (SCAG) Los Angeles, CA 90017
213/236-1800
Sacramento Sacramento Area Council of 3000 5 Street, Suile 300
Govemnmenls {SACOG) Sacramento, CA 95816
9164572264
San Benito Association of Monterey Bay Area 445 Reservation Road, Suite G
Governments (AMBAG) Marina, CA 93933-.0818
4083736116
San Barnading Southern Califomiz Association of E18 West Tth Sireet, 1 2th Flear
Governmenls {SCAG) Los Angeles, CA S00M7
213/236-1800
San Diego San Diego Association of Firsl Inlersiate Plaza

San Francisco

San Joaguin

S&n Luis Obispo

San Mateo

Gaovemments (SANDAG)

Metrapolitan Transporiation
Commission (MTLC)

San Joaquin County Council of
Governments (SICCOLG)

San Luis Obispo Council of
Governments

Metropolitan Transportation
Commissicn {MTC)

401 B Streel, Suite 800
&an Diego, CA 92101
619/595-5300

Meiro Center
101 Bth Street
Oakland, CA S4607-4T00
S104d464-TT00D

102 8. San Joaquin Sireet, 4th Floor
P.0. Box 1010

Stockton, CA 95201-1010
209/458-3913

50 Osos Street, Suite 202
San Luis Ohispo, CA 93401
ROS/781-421%

Metro Center
101 Bth Strezt
Qakland, CA 94607-4700
510/464-7700



County MFD AddressPhone
Santa Barbara Sanla Barbara County Association 222 East Anapamy Street, Suile 11
of Governments Santa Barbera, CA 93101
305/568-2546
Sanla Clara Metropolitan Transperiation Metro Center
Commission {IMTC) 101 &th Street
Oakland, CA 94607-4700
S10/464-7700
Santa Cruz Association of Monterey Bay Arca 445 Reservation Road, Suite G
Governments (AMBAG) Marina, CA 93933-0838
408/373-6116
Shasta Shasta County Regional 1855 Placer Street
Transportation Planning Agency Redding, CA 96001
Solano Metropolitan Transperiation Metro Center
Commissian {MTC) 1O Sk Street
Cakland, CA S4607-4700
5104464 -7700
Sonoma Metropolitan Transpertation Meltre Crnter
Commission {MTC) LG B1h Sireet
Oakland, CA HE0T-4700
S10/464-T700
Sianislaus Sianislaus Area Assoctation of 1025 15th Strest
Governments (SAAG) Modesto, CA 95354
200/558-TH30
Sulter Sacramento Area Coencil of 3000 8 Street, Suile 300
Governmens {(SACDG) Sacramento, CA 95R14
Q16/457-2264
Yentura Southern California Associalion of 812 Wesl Tth Stree1, 1215 Floor
Governments {SCAG) Los Angeles, CA ¥X17
213/236-1800
Yolo Sacramento Area Council of 3000 8 Strest, Suile 300
Governments (SACOG) Sacramenio, CA 95814
O16/457-2264
Yuba Sacramento Area Council of 3000 § Street, Suile 300
Governments {SACOG) Sacramento, TA 95816
G16/457-2264
Yuma Yuma Matropolitan Planning 200 West 1st Strzet

{Winlerhaven, CA)

Organization

Yuma, AZ B5364
S2007E3-BON
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FOREWORD

The Transponation Projeci-Level Carbon Monoxide Protocel was originally published by
the University of California, Davis" Institute of Transportation Studies, In May of 1996,
The California Air resources Board submitied that protocol to EPA Region IX for the
regional adnunistrator’s approval under section 40 CFR § 93.123(a) of the 1997
conformity regulation (then 40 CFR § 93.131¢a) of the 1993 regulation}, This Appendix
provides copies of the relevant letters and memoranda showing EPA’s approval of this
protocel, and highlighting how this revised protocol differs from the May 1996 protocol.
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July 16, 1996 il
- CalfEPA ' _—
“"""c sliforals s b Strock
Faviconeental oLt
Protectien Ms. Felicia Marcus Protaction

Regional Administrator
U.S. Environmental Protection Agency

Agency
@E Region IX
=

o 75 Hawthome Street
Al Resources San Francisco, CA 94105
PO. Box 2815
2020 L Strest .
Sacramenin, CA Dear Ms. Marcus:
95912-2815

Carhon Monaoxide Analysis Protocol for Transportation Profects

Enclosed is a copy of the final Transporfation Froject Level Carbon
Monoxide Profocol, recently completed by the [nstitute of Transportation
Studies at the University of Califomia, Davis {UCDATS). The Protocol was
developad under contract to the California Department of Transportation
(Caftrans) for the purpose of providing altermnative procedures for use in
meeting tranpartation confammity requirements. |t has received cansiderable
review in the development process by air quality and transportation agencies
at local, state and federal levels and is ready for use,

e

Use of the Protocol and associated modeling software will enable
application in Califomia of a consistent set of project analysis procedures,
These include new screening steps that consider the potential public health
impacts of transportation projects while refieving sponsaring agencies of
resource-intensive dispersion medeling when it is clearly unnecessary. The
Protoco! reflects the results of recent UCDATS studies of dispersion medels
and carbon monoxide phenomena from transportation projects. lts
emergence as a sound qualitative and quantitative alternative o previous
guidelines is timely. Califoria is submitting a carbon monexide redesignation
request for all remaining nonattainment areas except the South Coast Air

¥y
# Heoyd
3
i

Z nlwuu! 179/ CWIAW [BILSURA X€) PUBIq L11%0d

s Basin (due to violations in Los Angeles County). Since most of California
now attains federal standard it makes sense o reconsider the frameawork for
project analysis.,

Under Section 93.131(a} of the United States Environmental
Protection Agency (U.S. EPA) transportation conformity regulation,
alternatives to federally prescribed guidelines may be used, following
interagency consultation, with the approval of the U.S. EPA Regional
Administrator. That consuitation has occurred in most of California’s
nonattainment areas and will be ongoing.

@ Recyclad Foper

SEP-26-19%6 1R: 15 (916) 322-3645 . v F.E1



SEP-26-1996 18111 FROW ARE ORGTP T 6535368 P.p2

Ms. Felicia Marcus -2= July t6, 1996

ARB and Caltrans are recommending that local and State agencies
substitute the UCDATS Protocel as scon as practicable for procedures that
may be used currently in all areas except the South Coast and the Bay Area.
These two areas have adopted other procedures that will continue, in effect,
for the present and may adopt the Protocol through their consultation
processes in the future. We are also recommending that formal reference to
the Protocol be included in revisions to conformity SIPs that will be
considered by air districts and metropolitan planning organizations in 1987,

We request that 1).5. EPA approve the UCDATS Protocol as an
acceplable altemative to the federal guidelines. If you or your staff have
questions, please contact me at (918) 4454383, or Lynn Temy, Assistant
Executive Officer, at (316) 322-2730.

Sincerely,

WA LYY
44 James D. Boyd
Executive Officer

Enclosura

cc:  California Air Pollution Controt Officers
Allan Hendrix, Deputy Director, California
Departmant of Transportation
Robert O'Loughlin, Region 1X, Federal Highway Administration

10TAL P.B2
SEP-26-159¢  10:16 (916) 322-3646 96X F.8e



CALTRANS - LIC DAVIS AIR GUALITY PROJECT
ENVIRONMENTAL PROGRAM MS-27

1120 N Streat

F.0. Box 842874

Sacramenic, CA 94274-0001%

(918} 653-7507

FAX (518) 653-8366
TOD {918} &54-4014

MEMORANDUM

October 1, 1997

TO: Scott Bohning, EPA Region 9

CC: Alan Hendrix, Steve Borroum, Caltrans
Deb Niemeijer, Dan Chang, Tom Kear, UC Davis
Dave Howekamp, John Kennedy, EPA Region 9
Anne Geraghty, Doug Thomson, ARB
Bob O’Loughlin, FHWA

FROM: Douglas Eisinger (707-527-9372) (LDA‘\?/ g;//

SUBJECT: CO Protocol Agreement and Next Steps

It now appears we have resolved the outstanding issues related to EPA Region 9’s approval
of the CO protocol. Thanks for your input and time over the past months as we have
worked on this together. Attached to this memo is a summary of all that has been agreed
to. It is organized by the key issues we identified as outstanding when we met last April:
(1) evaluating LOS-D intersections, (2) receptor placement, (3) handling projects that do
pot “significantly” increase emissions, (4) estimating future background concentrations. In
addition, revisions are included to reflect the need for documentation, and to limit the
number of intersections that need to be analyzed for any given project. At this point, it is
my understanding that if UC Davis and Caltrans edit the protocol to reflect the changes
described in this memo, EPA Region 9 will approve the protocol’s use (subject to EPA
Region 9 allowing other EPA regions and EPA headquarters a brief period to discuss the
agreement with Region 9).

My understanding of the next steps is as follows (please correct me if I have missed

anything):



» EPA Region 2 will send a letter to Caltrans confirming the agreed upon changes to the
protocol and indicating that these changes satisfy Region 9. This will occur within the
next week and the letter will likely come from John Kennedy or Dave Howckamp.

¢ EPA Region 9 will advise the other EPA regions and EPA headquarters that Region 9 is
about to approve the CO protocol; they will be informed that their concerns have been
noted and largely addressed, and they will have a brief period to provide feedback to

Region 9.

¢ Assuming no further problems, Region 9 will send a letter from EPA to ARR approving
the CO protocol for use, pending the protocol’s revision to reflect the agreed upon
changes documented in this memo. The letter may advise ARB that air districts will need
to amend their conformity SIPs to reference the CO protocol, so the use of the protocol is
federally enforceable.

As you know, EPA, Caltrans, U.C. Davis, and others including ARB and FHWA, have been
working for a periad of years to develop this protocol. [ appreciate your help in moving
quickly to bring closure to this process. The protocol will be a valuable resource for those “in
the field” and Caltrans woutd like to move as quickly as possible to revise the docurnent and
get an EPA approved version to its district staff. Once EPA approves the protocol, Caltrans
still has a significant amount of work to do to edit, reproduce, and distribute the protecol, as
well as train Calirans and MPO staff in the use of the protocol. Given the lead time
necessary to complete these tasks, anything EPA could do to expedite the approval process
would be appreciated,

Once the protocol has been in use for some period of time, one year for exampie, Caltrans
will be interested to solicit feedback from usets and to share such feedback with EPA, ARE,
and FHWA. We look forward to continuing our work together to evaluate and respond to
CO problems. .

Enclosure (CO Protocol Revisions)



TRANSPORTATION PROIECT-LEVEL
CARBON MONOXIDE PROTOCOL.

PROPOSED REVISIONS TO THE MAY 1996 VERSION
(revisions as of October 1, 1997)

PROVIDED TO U.5. EPA REGION 9
BY THE CALTRANS / U.C. DAVIS AIR QUALITY PROJECT

Proposed revisions are detailed as follows:

L_Evaluating 1OS D Intersections

o Section 4.7.5, "Other reasons causing adverse air quality impacts,” page 4-7 of the
proiocol; add the following:

f. LOS D intersections which experience meteorological conditions favorable to the
formation of higher CO concentrations, and, where the intersections have pre-timed
signals (as opposed to actuated signals that minimize vehicle queusing). Meteorology
favorable to higher CO concentrations can be characterized as stable air conditions
(atmospheric stability of “E” or “F”"), relatively slow wind speeds {less than §.5
meters per second, or 3.5 mph) that persist for at least six hours, and with consistent
wing direction having greater than a 50% frequency of occurrence into a single 45
degree sector during an inclusive B-hr period (i.e., the wing blows intc the same 45
degree sector at [east 4 hours out of any given inclusive 8-hr period). Intersection
projects with pre-timed signals need to show that representative fafl (beginning in
QOctober) and winter meteorological data are not favorable to high CO; otherwise,
preceed to Section 4.4 (Level 4 in Figure 3),

g. LOS D actuated intersections (as oppased to pre-timed) which expericnce
meteorological conditions favorable to the formation of higher CO concentrations,
and, where enough traffic is queued to create problematic CO emissions. Traffic
queueing can result in a CO problem when the number of vehicles quened at 2 red
light exceeds 1206 vehicle-sec of red time. The vehicle-sec of red time is computed
by measuring, for each “critical movement” or priority link (i.2., lane group), the
highest vehicle-sec of red time for the approach with the longest delay during the
peak 1-hr period (f.e., for one leg of an intersection, the red time multiplied by the
number of vehicles quened in the priority lane(s) is 1206 vehicle-sec or greater).
Meteorology favarable to higher CO concentrations can be characterized as stable air
conditions (atmospheric stability of “E” or “F"}, relatively slow wind speeds {less
than 1.5 meters per sccond, or 3.5 mph) that persist for at least six hours, and with
consistent wind direction having greater than a 50% frequency of occurrence into a
single 45 degree sector during an inclusive 8-hr peried (i.e., the wind blows into the



same 45 degree sector at least 4 hours out of any given inclusive 8-hr period).
Intersection projects exceeding 1206 vehicle-sec of red time need to show that
representative fall (beginning in October) and winter meteorological data are not
favorable to high CO; otherwise, proceed 1o Section 4.4 (Level 4 in Figure 3).

Further information is available describing how LOS affects CO concentrations, and why
LOS E or F intersections arc generally the most appropriate candidates for detailed
analyses. See Meng and Niemeier (1997): “Modeling Carbon Monoxide Concentrations
at Level-of-Service D Intersections” for a detailed discussion (copies available either
from UC Davis, Institute of Transportation Studies; or from Caltrans).

Figure 3, page 4-9, Level 7; add the following o the box in the lower right hand corner
of the page {the box with text “Are there any other reasons to believe the profect may
have adverse air quality impacis? "} (changes noted in bold and italics):

Are there any other reasons to believe the project may have adverse air quality
impacts? (For all intersections, see Section 4.7.5 a-¢; for LOS D intersections,
see Section 4.7.5 a-¢, and f-g.)




2. Receptor Placement

Edit the protocol as follows:

[Appropriate text to be written, based on 3 m analyses for 8-hour concentrations, and a second
screening analysis at 7 m if the site fails the 3 m test. Base text on what is written for Appendix

B}

[Following the first two sentences of the first paragraph in section B.4.4, p. B-135, delete the
remainder of that paragraph and insert the text below. ]

EPA has established a policy that receptors for 8-hour analyses should be placed at a distance of
3 m for the minimum distance to the nearest receptor. The 3 m receptor distance reflects the
concentration in the “mixing zons" above and surrcunding the traveled way and is the closest
distance for which modeled concentrations are considered valid. U.C. Davis researchers have
evaluated appropriate receptor siting distances based on studies available at the time this protocol
was being developed. A complete discussion of the results of these analyses are included ina
technical support document for this protocol (Young and Chang, 1995). The U.C, Davis analysis
of available scientific studies suggests that receptor locaticns for a 1-hour analysis should be 3 m,
and receptor locations for an 8-hour analysis need not be located closer than 7 m except in the
casc of sensitive receptors where added conservative concentration predictions are desirable
(Young and Chang, 1995). These resuits are based on data such as the length of time individuals
remain near intersections, exposures and carbon monoxide dose experienced by these
individuals, and the relationship between carbon monoxide dose and carboxy-hemoglobin
(COHDb) levels for individuals exposed to CO concentrations in excess of current health
standards. Much of the work by Young and Chang is bascd on the results of a physical-
stochastic model of population exposure and dose applied to individuals in Denver, Colorado.

At the time this protocol was prepared, EPA was reluctant to alter its 3 m receptor siting policy
untit further scientific information became available to better define the relationship between
receptor distance and carbon meonoxide exposures. Therefore, until such information becomes
publicly available, and is considered in the context of EPA*s overall CO requirements, the
following recommendations for receptor-siting are provided for use with the Protocol.*
(*footnote: “In the opinion of the authors of this report, current EPA guidance does not fully
account for trajectories through space and time of real recepiors. Nevertheless the current
guidance is conservative with respect to dose received by real receptors.”) [The technical support
document (Young and Chang, 1995} is available to those interested in reviewing the rationale for
receptor siting for averaging times of § hours.)



a. Use a heightof 1.8 m and 2 distance of 3 m for the distance to the nearest receptor for both
the 1-hour and the 8-hour standard. The receptor should be located at a location accessible to
the public The 3 m receptor distance reflects the concentration in the “mixing zone™ above
and surrounding the traveled way and is the closest distance for which modeled
concentrations are considered valid (see Table B.12).

b. Ifasite fails the 3 m test, the analysts should conduct a 7 m test. If the site fails the 3 m test,
but passes the 7 m test, the analysts should discuss the findings with the local air district, the
local MPQ, the project sponsor, CARB and Caltrans. The discussion should be conducted to
insure that, prior to conducting modeling analyses, the analysis assumptions were accurate,
and the 3 m test was appropriately evaluated. It is recommended that consultation be
accomplished as early as possible in the process.

Caltrans plans to continue to explore with EPA the eppropriateness of the 3 m analysis policy.
Caltrans and EPA will evaluate whatever scientific information becomes available on this issue,
and, as necessary, the Protocol will be appropriately modified.

{Delete text on p. B-16 starting from the top of the page and continuing through point *c”
of the checklist of a,b,c. Continue with text that begins *Frequently, it is necessary... "}

Change Table B. ]2 as follows:
under 8-hr receptor column, change “avoid” to “yes” for sidewalks to whick the
general public has access;

» Add a footnote to the table that says: “The user should refer 1o the text in Section
B.4.4 for a complete discussion on receptor siting issues.”

s Footnotes currently under Table B.12 to be changed to reflect text above (i.e., to reflect
requirement 1o site meters af 3 m).

Rename section 4.2 as follows:

4.2 Projects In Areas With Approved CO Attainment or Maintenance Plans
{Level 2 in Figure 3}

Text changes:

s drop fooinote 3

 Inlast paragraph of section 4.2, move all the text starting with the second sentence (“In
addition, a project that causes... ") into a bullet “d” above the paragraph.

Rename Section 4.1 as follows:



4.3 Projects in Areas Without Approved CO Attainment or Maintenance Plans, and
Projects that Significantly Increase Emissions

Sam:e text as current 4 3: with the following exceptions:
o Rewrite first paragraph as follows:
Delete first sentence in paragraph. Continue with:

Screening criteria are provided in this section for projects that either result in
significant emissions increases, or are projects located in areas that do not yet have an
approved CO attainment or maintenance plan. The screening criteria provided in this
section are based on comparing the project under study with intersections modeled in
the area's attainment or maintenance plan.

. in Section 4.3.2 (b}, reword section as follows:

5. The two intersection traffic volumes and geometries are not significantly
B different. Or, if they are different, then when comparing the project under
j : stedy to an intersection modeled in the approved plan:

Foar ihe study intersection's worst approach and for the intersection as a
whole, during the morning and evening peak periods, the intersection
meets one of the following critena:

. the project experiences approximately the same traffic volume as
the modeled intersection, but has more lanes; or
. the project has less traffic, but the same number of lanes; or
. the project has less traffic, fewer lanes, and the same or better LOS
as what was modcled.
. in Section 4.3.2 {c) there is a typo to correct: should be appropriately assumed met for

the intersection studled is same or “Bbelfer"” than mer in the attainment plan, not worse.

. In Section 4.3.2, modify lasi sentence as follows (changes in bold & ltalics).

A project shall be considered satisfactory if it meets the above criteria. If the praject
does rtot meet the above criteria, a comparison should be made of the CO
concentrations resulting from the “build” and “no build” scenarios; the screening
methodology in Appendix A should be used to conduct the analysis (see “Screening
Analysis,” Section 4.4).

Modify the flowchart as follows:



Edit the flow diagram so that Level 2 has a new box that precedes the
one there. The new box would say:

"Is the project in an area with an approved CO attainment or maintenance plan?*

If the answer Is "yes" then you go to the box now in Level 2; if the answer
is “ro” then you skip down to Level 3.

On page 4-2 of the protocol, add the following text ar the end of section 4.2:

The example percentage changes associated with traffic volumes and vehicle
operating modes provided here are meant to guide analysts in their assessment of
whether a project significantly changes emissions; these figures are not absolute
guidelines, If there is any doubt concerning a project’s significance, the project
sponsor should consult with the local air district to determine whether a project would
have a significant impact on pollutant emissions.



.‘-_’ . . ] I C I Il
Change fext in §4.7.5 (¢) (page 4-7) as follows {changes noted in bold and italics):

e. Locations with high background CO concentrations. Note that duze to motor vehicle fleet
turnover to cleaner cars, the budget for acceptable background CO concentrations
Increases over fime as vehicle CO emissions drop over time, For LOS D intersections,
background concentrations over the following values would be considered high:

o In the year 1997; 3.0 ppm
o In the year 2000: 4.0 ppm
= In the year 2005: 5.0 ppm
‘s In the year 2010: 4.0 ppm

On page B-13 of the protocol, in section B.4,2, change text as follows:

» first paragraph, change rext to read “...in nonaftainment and attainment areas...”
3 » strike the last paragraph of section B.4.2 (page B-14) that refers to attainment areas

On page B-14 of the protocol, add the following text at the end of section B.4.2:

For remote areas ot other unique [ocations, the approaches described above may
prove to be inadequate (for example, if regional VMT trends are not applicable in a
more remote area). In these cases, it may be more useful to estimate future
background concentrations by carrying forward present trends in background

_ concentration fevels. Project analysts should consult with the local air district to
determine an eppropriate approach.

. Documentation Requirements
Edit rexs in section 6.1 (page 6-1) as follows:.

e. Once the project sponsor has used the protocol, identified which analyses are appropriate,
and conducted the analyses, the sponsor should briefly document the information used to
support the analyses, as well as the findings reached by applying the protocol. Special
attention should be paid 10 documenting information supporting the ability of the project
sponsor to use the protocol’s screening approaches, rather than conducting detailed
praject analyses. A copy of such documeniation should be included with the project’s
environmental files.



£ The project sponsor should also decument all consultation proceedings, including the
participants, meeting dates, and agreements reached. It is recommended that the sponsor
distribute the documentation of these consultation efforts to all participants shortly after
the consultation has been completed, to insure an accurate record of agreements reached
with the participating agencies. A copy of such decumentation should be included with
the project’s environmental files.

6. Limitation on the Number of Anzlvses to Be Completed
Add text 1o the end of section 2.8 (page 2-4) as follows:

(new paragraph)

Note that for purposes of this protocaol, there is a cap on the number of intersections that need
to be analyzed for any one project. For a single project with multiple intersections, only the
three intersections representing the worst LOS ratings of the project, and, to the extent they
are different intersections, the three intersections rcprcsenting the highest traffic volumes
need be analyzed. For each intersection failing a screening test as described in this pmmco[
an additional intersection should be analyzed,

L_Other Edits

The protocol version in print now is about a year and a half old (published May 1996). Once
EPA approves the protocol’s use, Caltrans plans to review the entire protocol to update and
correct the document. Caltrans plans to edit the protocol to reflect the changes detailed in

this memo, to include the most recent conformity rule citations, and to address other minor
corrections and edits that are noeded to help clarify the text.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

75 Hawthorne Strest
San Francisco, CA 94105-3801

Cetober &, 1997
Steve Borroum
California Department of Transportation
Qffice of Environmental Engineering
1120 N Street, Room 4320 (MS 27)
Sacraments, CA 94274-0001

PDoar Mr. Borroum:

After numerous exchanges bhetween EPA and the varicus
people working on the Transportation Project-Level Carbon
Monoxide Protocol, EPA Region 9 is ready to endorse the
pretocel, as amended in Douglas Eisinger’s memorandum of
Octocber 1, 1997,

Thank you for your patience in what has been a long
procesa. As you know, there were a number cf issues and
concerns that were raised during negotiations on the
protocol, including that it may set a precedent for other
parts of the country. We appreciate the extra efforts
undertaken by you and by your staff and contractors in
providing analyses that addressed those concerna. Dan Chang,
Tom Kear, Deb Niemeier, and Doug Eisinger have all been very
helpful in the process. In additicon, we feel that Doug's
capable facilitation of the technical discussion and the
development cf new language reflecting ocur agreements was a
great help in reaching closure.

The result of this long process is a document that we
Eelieve meets Caltrans goals, and alsc is congistent with the
conformity regulation and EPA guidance. The next step is for
Region 9 te circulate the protocol, its addendum, and
descriptions ¢f issue resclutions to QAQPS and the other EPA
Regicnal offices. Though we cannot guarantee that no other
iesues will be raised by these reviewers, we will defend the
protocol should additicnal questions arise. Given the
efforts that have already gone into making the protocel
acceptable, we do not anticipate any further delays. OQur
goal is to send you a letter from cur Regional Administrator
cfficially approving the protocol’s use by the end of
October.

Primed on Recveled Paper



protoccl.

cC:

We lock forward to successful implementation of the CO
Scott Bohning of my staff {415/744-125%3) will

maintain contact with your staff over the next few weeks to
help bring the process to closure. _

Bob C'Loughlin, FHWA
Doug Thompson, ARB
Tom Kear, UC Davis
Dan Chang, UC Davis
Deb Niemeier, UC Davis
Doug Eisinger, STI

Sincerely,

T

John Kennedy, Chie
Technical Support Cffice

-~



7 October, 1957

MEMORANDUM

SUBJECT: Approval of Caltrans Transportation CO Protocol
FROM: Scott Bohning, Region 9

TO: OAQPS and Regicnal Conformity and Modeling Contacts

- Just over a year ago, by electronic mail and conference
call, Region 9 sclicited input on a draft of a Transportation

Project-Level Carbon Monoxide Frotocol, prepared by the

California Department of Transportation {Caitrans} and by
researchers at the Institute of Transportation Studies,
University of California, Davis (UCD}. It provides a screening
procedure for use in (O conformity determinaticns for
transportation projects. Mark Brucker and I selicited input
because although the Regional Administrator has authority to
approve such alternative analysis procedures {conformity
regulation 2%3.131(a)}, we did not want Lo approve a protocel
that might set a bad precedent nationally. A number cf Reglionsa
responded, agreeing with many of the concerns Region 5 had raised
about the protecol.

Since that time, variocus changes have bheen made 0O the
protocel by Caltrans, and agreement has been reached on all
issues EPA had raised. Region 9 would like to proceed with
approval, but wants to provide a last opportunity for others in
EPA to raise substantive issues. FPlease bear in mind that while
the protocel is not perfect, and some compromises were made in
accepting it, overall I feel that it protects the CO NARAQS and
satisfies the conformity regulation. We are near the end of a
long process of work with Caltrans, so I hope that only major
"show-stopper" issues would be raised. Flease provide any
feedback by Monday, 27 October, 1997 {preferably in writing or by
electronic mail to both Mark and myself at
brucker.mark®@epamail.epa.gov and sbehning@ige.orgl . Thank you
for your time.

The first enclosure with this memo lists the issues that had
been raised in the past, and hew they have been addressed. The
second enclosure is a copy of the protocol itself, with
amendments inserted.

Enclosures



Caltrans protocol approval - Enclosure 1, p. 1 10/7/97

ackeround on transportatjion project conformity and the Caltrans protacel

The Caltrans protocol is based on the conformity regulation, but as allowed under 93.131(a), provides
an alternative intersection analysis procedure. Review was focused on section 4 and the Appendices,
which deal with modeling and whete it fits in a conformity determination.

There arc two basic types of tests for conformity of a transporiation project: emissions budget and
"build / no-build”. The formet is required after an area submits a SIP; the latter is required in areas
without EPA-approved SIPs. {Both ere required in areas with SIPs that are submitted, but not yet
approved).

In an emissions budget test, an area's mobile source emissions may not increase due to the building of a
projeci. But if the determinants of emissions are all “directionally correct”, e.g., no significant raffic
increases, plus improvement in icaffic flow, then there is no need to actually compute emissions to
carry out the budget test {protocol "Level 2" and section 4.2, for nonattzinment areas without approved
SIPs).

In a baild/no-build test (B/NB), air quality with the project being built is compared to that without the
project. Depending on the attainment status of the area, it must be shown that the project does not
worsen air quality, and/or that it does not exceed the NAAQS. This would normally be done with an
air quality model, such as CAL3QHC. For screening, the Caltrans protoce) starts with surrogates for
modeling, to reduce the amount of work for the analyst. The first level screen is to check that at] the
factors that change air quality are "directionally correct” (protocol flowchart "Level 2" and section 4.2
for nonattainment areas, or “Level 7" and sections 4,7.1 and 4.7.2 for attainment areas). [fall the
inputs to a model would tend to make air quality the same or better, then the B/NB test can be carried
out without actually running a model. If this test fails, the second level screen uses a base case and
applies multiplicative factors based on many model runs (protocol Appendix A "screening procedure”}.
Finally, the third level screen is actually modeling the intersection {protocol Appendix B "detailed
analysis™) with CALINE4 (or conceivably CAL3QHCR).

[f an intersection in a project is similar fo, or better in terms of air quality than, an intersection already
modeled in the SIP, then this comparison may also be substituted for a modeled B/NB test {protocol
"Level 3" and section 4.3.2).

The validity of these substitutes for actually running a model depend on the validity of the ¢riteria for
“directionally cotrect”, and on the various assumptions used. The protocol seems reasonably
conservalive for determining CO conformity, at ieast for the California conditions it assumes,
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Summary of issues raised by EPA, and how they were addressed
Issues highlighted 10 the Regions in June 1996

ent at
EPA insisted thet the protocol follow CO guidelines, which put medel receptors wherever the public
has access, up to within 3 m of the roadway, Caltrans conceded this issue for the mement, while
hoping for further discussion on this. They did include language stating their position that peopie are
unlikely to stand next to a roadway for 8 hours, so that applying the NAAQS in this way is overly
conservative relative to the health benefit the NAAQS was ziming to provide. (section B.4.4, page B-
i5)

emption j issipns increase not signific
EPA had objected that even small increases, or changes in geometry, could worsen air quality. The
protocol requirement that traffic not be moved closer to a receptor was made more preminent; this
addresses changes in geometry and configuration of the project. Together with the requirement for
improvement in traffic flow, this assures no worsening in air quality In additicn, language was added
cautioning that the criteria listed are not absolute, so tocal air district should be consulted {section 4.2
d, page 4-2).

Model choice

EPA had objected to CALINE4 because it did not perform as well as CAL3QHC in EPA's tests, and
because the protocol was not using a queuing algorithm. Caltrans/ UC Davis provided some additional
CALINE4/CAL3QHC comparisons using a 1989-19%0 New York City database, showing that
CAL3QHC was slightly better at unpaired peak predictions, whereas CALINE4 was slightly better at
paired predictions. My impression on most of the performance statistics is that it is pretty much a
wash. Queueing was not used with CALINE4 because it used a lower average speed instead, with
equivalent result for the purpose of deriving the multiplicative factors used in the screening method of
pratocol Appendix C. {And it's hard to argue against when its performance is about as good as
CAL3QHC with queueing.)

ac d level
EPA had objected to using trends to project background CO. Protocol now clarifies that this is only for
rural areas where other approaches are inadequate, in consultation with the local air quality district.

{page B-i4)
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Summary of jssues raised by EPA, and how they were addressed - continued

Additional issues, discussed with Caltrans &/96 and 9/97

Protoeol should be part of the SIP N
Calirans will work with the California Air Resources Board (ARB) to submit it as part of the SIP. We
wilt consider it to be in effect, however, with Regional Administrator approval.

Apalyze which intersections pf 2 project?
The conformity regulations requires analysis of the "area substantially affected by the project”. The
actual intersections will be determined as part of the consultative process required by the conformity

regulation (293.105). In addition, since both EPA's CO Intersection Guidelines and the regulation (at
393.131{a}(3) and {4)) specify the top thres intersections by Level-of-Service (LOS) and traffic

volume, this was incorporated into the protocol (section 2.8, page 2-4). Since the S1P for an entire area

need address only this many, it seemed a reasonable upper limit for an individual project. In addition,
for each intersection failing the screening test, an additional intersection must be examined.

LOS D as default to enalvze for attajnmient areas

Both Region 9 and OAQPS felt that LOS D should be analyzed by default, along with E and F, per the
conformity regulation 393.131(a)(2). Caltrans contended that intersections operating at, or worsening
to, LOS D, could not cause exceedances.

To resolve this, Caltrans with U.C. Davis undertook 1o examine various traffic conditions under which
LOS D could oceur in California (Meg and Niemeier, 1997, "Modeling Carbon Monoxide
Concentrations at Level-of-Service D Intersections"). It was found that LOS D itself is not an adequate
guide to the likelihood of CO excesdances. However, if the intersection signal is actuated (not pre-
timed), and the aggregate vehicle defay is under 1206 vehicle-seconds, then the CO impact under
worst-case meteorological conditions is § ppm, for the 1997 California cases examined. Briefly, the
1206 rule-of-thumb figure came from varying vehicle delays to maintain LOS at D, and multiplying
number of vehicles in the longest queue by the assumed red time. If vehicle-seconds of delay is less
than this, and meteorological conditions can be shown to be more favorable than those used in the
modeling, then CO will be under 6 ppm.  (section 4.7.5 (f) and (g), page 4-7).

The CO NAAQS is 9, so background can be as high as 3 before there is an exceedance. Since
predlite% impacts decline with time, the allowed background can increase with time (section 4.7.5 (e),
page &-1).

These conditions together show a CO exceedance is unlikely; for California, they substitute for the
simpler LOS D critetion. Note that this applies to attainment areas only.
] va ves build/np build iyement
Originally, the protocol assumed that since the submirtal of a SiP establishes an emissions budget, a
project need no longer that it does not worsen air quality. However, the conformity regulation requires
both tests during the "transitional” pericd (393.109(b) and 93.116 "hot spots"). The protocol now
distinguishes between the presence and absence of an approved SIP (section 4.1.1, to be changed, and
new decision box in flow chart Figure 3, "Level 2°, on page 4-9) ' o
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IJ' REGION IX
_ 75 Hawthorne Strael

San Franclsceo, CA 94105-3901

Michael Kenny, Executive Officer
California Air Resources Board
2020 L St

P.Q. Box 2815

Sacramento, CA 95812

Dear Mr. Kenny:

Thank you for submitting the “Transportation Project-Level Carbon Mornoxide Protocol™
(UCD-ITS-RR-96-1, May 1996). Over the last year and a half, we have worked on various
issues surrounding the protocol with your staff, faculty at the University of California, and with
EPA's Office of Air Quality Planning and Standards (QAQPS) and other EPA Regions. All
issues have been resolved, as described in memoranda from Caltrans and EPA (Douglas Eisinger
of the Caltrans-UC Davis Air Quality Project, October 1, 1997 and Scott Bohning of EPA
Region 9, October 7, 1997, respectively). In addition to the changes described in those
memeoranda, we agreed on the following changes to enhance the section dealing with

:') acceptability of project impacts:
1) page 5-2, second paragnph, is changcd in state “a pmjtct;mn-ﬂ-a-whale- must not
cause or contribute...

2} page 5-2, second paragreph, is changed to state and “a projects-takenns-nwhole; is
required...”

3) additional references to saction 5 are added to the flow chart and to the text of relevant
subsections of the protocel

With the above changes, ] find the protocol acceptable as an alternative procedure for project-
level carbon monoxide conformity determinations, under §93.123(a) of the 1997 conformity
regulation (§93.131(a) of the 1993 regulation).

With the recent change in the conformity regulation, the protoco! need not be submitted
as part of the State Implementation Plan (SIP) for each air basin using it. However, it must be
agreed to as part of the interagency consultation process (§93.105) for each area, with adequate
public opportunity for comment {neither a formal hearing nor a newspaper notice is needed).
Assuming there is no adverse comment, a more or less automatic letter from the Region 9 Air
Division completes the approval for a particular area.

Fronred an fecucled Pupur



1 appreciate your patience in what has been a long process, and also the cooperation and
hard work of your staff in preparing this document and wotking with us in making changes. On
our end, we tried to ensure that no unfavorable precedents would be set nationally, and that &ir
quatity was adequately protected, a key responsibility of EPA. The Caltrans protocol will be a
help to local air and planning agencies in implementing the conformity regulation.

Sincerely,

‘David P. Howekamp
Director, Air Division

cc:  Allan Hendrix, Deputy Director, California Department of Transportation
Air Pollution Control Officers '
Metropolitan Planning Organizations



COFCG

COUNCIL OF FRESNO 2100 Yidare Street, Sute 19 ¢ Telaphone (20G) 233-4148
COUNTY GOVERNMENTS Fresna, Calitormia 93721-2111 »  FAX [208} 233.9545

October 7, 1998

Mr. Doug Thempson
Transportation Strategies Group
California Air Resources Board
P.O. Box 2815

Sacramento, California 95812

RE: Adoption of the UC Davis/Caltrans Transportation Project-Level Carbon
Monoxide Protocol for Use in Fresno County

bear Mr. Thompson,

The Council of Fresno County Governments’ Poticy Board adopted by Resolution
the above referenced Transportation Project-Level Carbaon Monoxide Protocol for
use in Fresno County on September 24, 1998, The COFCG foliowed the
recommended approach outlined in the April 17, 1998 letter from Mr. Steven
Borroum, Caltrans Chief of Environmental Engineering. Specifically, 1) the San
Joaquin Valley Interagency Air Quality and Modekng Coordinating Committee
approved the protocol for use in the eight San Joaquin Valley counties on May 11,
- 1998, and 2) the COFCG’ Transportation Technical Committee and Policy Advisory
Committee reviewed the protocol at their Septernber meetings and recornmended
adoption by our Policy Board culminating in adoption by the Board as stated
above.

I have enclosed Council of Fresno County Governments Resolution No. 98-36 and
the minutes from our three September meetings, which document our public
process. If you have any questions regarding this matter, please cail me or Colby
Morrow of my staff at {209) 233-4148.

Sincerely,

‘Barboro. Lovolunin

BARBARA GOODWIN, Executive Director
Council of Fresno County Governments

Enclosure
BGAVCM

cc: Scott Bohning, EPA Region IX
Michael Brady, Caltrans, Environmental Program
Jay Norvell, Caltrans District 6
Douglas Eisinger, Caltrans-U.C, Davis Air Quality Project
David Crow, SIVUAPCD
Tom Jordan, SIVUAPCD

AN ARSDCIATION OF GOVERNMENTS T} PROVIDE INTERGOVERNMENTAL COORDINATION AND PLANNING
Member Agencies: The Citias of Clovis, Coafinga, Frebaugh, Fowler, Fresno, Huron, Kermsn,
Kingsburg, Mendota, Orenge Cove, Fariier FReedley, San Joaquin, Sanger, Selms & Fresno Courty



COFCG

COUNCIL OF FRESND 2100 Tuisre Street, Suvite 619 »  Telephone: (209 237.d 148
COUNTY GOVERNMENTS Fresno, Calforsa 937212111 & FAX: {209} 233.9645

October 7, 1998

Mr. Scott Behning

LU.5. Envirgnmental Protection Agency
Fegion IX

75 Hawthorne Straet

San Francisco, California 94105

RE: Adoption of the UC Davis/Caltrans Transportation Project-Level Carbon
Monoxide Protocel for Use in Fresno County

Dear Mr. Bobning,

The Council of Fresno County Governments’ Policy Board adopted by Resolution
the above referenced Transportation Project-Leve! Carbon Monoxide Protocal for
use in Fresno County on September 24, 1998, The COFCG followed the
recommended approach cutlined in the April 17, 1998 letter from Mr. Steven
Borroum, Caltrans Chief of Environmental Engineering. Specifically, 1) the San
Joaquin Valley Interagency Air Quality and Modeling €oordinating Committee
approved the protocol for use in the eight San Joaquin Valley counties on May 1t,
1998, and 2) the COFCG’ Transportation Technical Committee and Policy Advisory
Compmittee reviewed the protocol at their September meetings and recommended
adoption by our Policy Board culminating in adoption by the Board as stated
aoova.

I have enclosed Council of Fresno County Governments Ressiution No. 98-36 and
the minutes from our three September meetings, which document our public
process. If you have any questions regarding this matter, please call me or Colby
Morrow of my staff at (209) 233-4148.

Sinceraly,
BARBARA GOODWIN, Exerutive Director
Council of Fresna County Governments

Enclosyura
BGACM

- cC: Doug Thompson, CARB

Michael Brady, Caltrans, Environment.: Progr:
Douglas Esinger, Caltrans-U.C. Davis Air Quaiity Project
Jay Noirveall, Calirans District 6

Lavid Crow, SIVUAPCD

Tom Jordan, SIVUAPCD

AN ASSOCIATION OF COVERNAETTS TO PROVIDE INTERGOVERNMENTARL COORDINATION AND PLANNING
Member Agencies: The Cities of Clovis, Coalnga, Firebaugh, Fowfer, Fresno, Huron, Kerman,
Kingsburg. Mendats, Orange Cove, Partier: HAeedley. San Josguin, Sanger;, Selms & Fresno County



BEFORE THE
COUNCIL OF FRESNO COUNTY GOVERMMENTS
REBOLUTION NO. 56

In tha: Mather of- ] RESOLLTION ADOPTING THE
4 CFR PART 93 ] TRANSPORTATION
TRAMSPORTATION | PROJECTLEVEL
CONFORMITY RULE | CARDON BONOYIDE
CONSULTATION 1 PROTOCOL
Wa108 )

)

WHEREAS, the federsl ramapartation canformity reguisiion cocdiied in the Code of Fedirsl Reguistions Tille 40 Part 53

m.hMﬂMﬂiMﬂMWWHTmMWH
allerradve snalylical sproach lor snelyzing the cirbon monadds sfects of Faneperiation projects inown ae Be Traneportaiion Project-
Lavel Carbion Monoxice Protocal, and

WHEREAS, the Tranaportstion Profect-Level Carbon Moncadde Protocol was cresied o hip analysts quickly
iclandify whather & project poses snvimemental probleme from carbon monaxdide without requiring tha project snalyst i conduuct detaied and
W consuming compulin’ modading of he project’s air qualily impacts, and

WHEREAS, e LS. Environsnentai Prolsction Agancy Region X hae found ihe proacal sccaptable st an sherneive
procedure for carbon moncside cordrmity delerminelions under $93.12(a) of the conkemily reguistion, and

WHEREAS, the San Joaquin Valey Inleragency A Ousilty and Modeing Coordneing Commities appraved the
prokcol for uee in the eight valley coundies on Mey 11, 1998, and

WHEREAS, the Council of Fresno Counly Governments Policy Board hay npvivwasd the same docurnents and the
recammendalicns of Hs advieoly commitises.

NOW THEREFORE, BE IT RESOLVED, that % Councll of Fresno Counly Govarmanty. sdopls he Transportation
Project-Lavel Carbon Bonadde Protoec for uee in Fresno County.

THE FOREGOING RESOLUTION waw pessed and adapied by T Councll of Fresnc County Govarmmants this 24
day of Seplamber 1998,

AYES: Clovis, Comlingn, Fratwugh, Fowler, Fresnc, Huren, Kemnan, Kingeburg, Mendola, Orange Cove, Pariar, Reedley, Sen Joaquin,
. NOES: SN:'w.am&chm

ABSTAIN: None
ABSENT: Nons
Signet
ATTEST: . Chairnan

| harabsy cartily thast the lomgring s & e copy of & resolution of
Councll of Freano County Govermnmants duly sdopied at 3 feguie’ mesling
Brarwct haki on the 244 day of Seplembar, 1998,

Sigrwd. N
Barbare Excative Direcior
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N7 1 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 MEQIDN IX
'L\_,J 75 Hawthorne Strest
San Franclaco, CA 94105-3801
DL %

Dr. Amoid Sherwood
SCAG

81B W. 7ih St., 12th Floor
Los Angelas, GA 90017

Daar Dr. Sherwood:

SCAG submitted the State CO Hotapot Protecol o EPA 1o approve for use In
the SCAG Ragion. | am pleased to approve the Protocol as requested.

SCAG submitiad the Transpartation Project-Level Carbon Monoxide Protocol

{Decamber, 1997} and has recently provided documentation of appropriate
interagency consultation and public review and opperiunity for comment. The Protocol
was devsioped through Interagency consultation in accordance with 40 CFR
93.105(c)(1) and 93.123(a}(1). It was subjected te public notice, review and
comment through the Conformity Working Group and the Modeling Task Force and the

- Reglional Council without adverse publlc commant. EPA therefore approves the

~ - Protocol as submitted based on 40 CFR 963.123(a}{1) for use In the SCAG region in
combination with the provisions of the federal Transportation Conformity Regutallons.

This means that project spensors have the cholce 1o use the State Protocol or
the fedaeral regulations 1o determine the procedures to ba used to analyze CO
hotspols.

if you or yaur stafl have any questions, please feel fres to call me at (415)
744-1219 or Mark Brucker at (415) 744-1231,

Sincaraly,

o2

David P. Howekamp
Director, Alr Dlviglon

ce: Barry Waliarsteln, SCAQMD
Lynn Tarry, ARB
Bob Ham, FTA

S Dennis Scovlli, FHWA





