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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Hawthorne Street
San Francisco, CA  94105

November 27, 2013

Mr. Phil Wiker, Engineering Manager
Clark County Department of Air Quality
4701 West Russell Road, Suite 200 
Las Vegas, Nevada 89118

Dear Mr. Wiker:

Thank you for your submission of the Clark County Department of Air Quality (DAQ’s) 2013
Annual Network Plan Report in June 2013. We have reviewed the submitted document based on 
the requirements set forth under 40 CFR 58. Based on the information provided in the plan, EPA
approves all portions of the network plan except those specifically identified below.

Please note that we cannot approve portions of the annual network plan for which the
information in the plan is insufficient to judge whether the requirement has been met, or for
which the information, as described, does not meet the requirements as specified in 40 CFR
58.10 and the associated appendices. EPA Region 9 also cannot approve portions of the plan for
which the EPA Administrator has not delegated approval authority to the regional offices.
Accordingly, the first enclosure (A. Annual Monitoring Network Plan Items where EPA is Not
Taking Action) provides a listing of specific items of your agency’s annual monitoring network
plan where EPA is not taking action. The second enclosure (B. Additional Items Requiring
Attention) is a listing of additional items in the plan that EPA wishes to bring to your agency's
attention.

The third enclosure (C. Annual Monitoring Network Plan Checklist) is the checklist EPA used to
review your plan for overall items that are required to be included in the annual network plan
along with our assessment of whether the plan submitted by your agency addresses those
requirements. The fourth enclosure (D. Region 9 Near-road NO2 Plan Review Checklist) is the
checklist EPA used to review those elements of your annual monitoring network plan that deal
specifically with near-road NO2 monitoring.

The first two enclosures highlight a subset of the more extensive list of items reviewed in the
third and fourth enclosures. All comments conveyed via this letter (and enclosures) should be
addressed (through corrections within the plan, additional information being included, or
discussion) in next year’s annual monitoring network plan.
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If you have any questions regarding this letter or the enclosed comments, please feel free to
contact me at (415) 947-4534 or Elfego Felix at (415) 947-4141.

Sincerely,

/s/

Meredith Kurpius, Manager
Air Quality Analysis Office

Enclosures:
A. Annual Monitoring Network Plan Items where EPA is Not Taking Action
B. Additional Items Requiring Attention
C. Annual Monitoring Network Plan Checklist
D. Region 9 Near-road NO2 Plan Review Checklist

cc: Yousaf Hameed, DAQ
Lewis Wallenmeyer, DAQ
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A. Annual Monitoring Network Plan Items where EPA is Not Taking Action

We are not acting on the portions of annual network plans where either EPA Region 9 lacks the
authority to approve specific items of the plan, or EPA has determined that a requirement is
either not met or information in the plan is insufficient to judge whether the requirement has
been met.

• Per 40 CFR 58.11(c), NCore is subject to approval of the EPA Administrator. Therefore,
we are not acting on these items.

• System modifications (e.g., site closures or moves) are subject to approval per 40 CFR
58.14(c). Information provided in the plan was insufficient for EPA to approve the follow
system modifications listed in the plan per the applicable requirement:

− Green Valley site (page 44)
− Additional site closures (page 44)

Therefore, we are not taking action on these items as part of this year's annual network
plan review.

• Plans for establishing near-road NO2 monitoring are required for submittal as part of the
Annual Monitoring Network Plan per 40 CFR 58.10(a)(5). Information provided was
insufficient for EPA to approve the proposed plan for establishing a near-road NO2
monitor in the Las Vegas-Paradise, NV CBSA per the applicable requirements.
Therefore, we are not acting on this portion of the Annual Monitoring Network Plan. See
Enclosure D (D. Region 9 Near-road NO2 Plan Review Checklist) for more information.

• EPA identified items in your agency’s annual monitoring network plan where a
requirement was not being met or information in the plan was insufficient to judge
whether the requirement was being met based on 40 CFR 58.10 and the associated
appendices. Therefore, we are not acting on the following items:

Item Checklist Row Issue
Modifications to SLAMS
network

4 Insufficient to judge

NO2 plan for near-road sites
submitted by 7/1/2013

11 Insufficient to judge

Distance from trees 80 Not meeting requirement in multiple
instances.

Dates of last two semi-annual
flow rate audits for Pb
monitors

36 Not meeting requirement

Start dates for SPMs 25, 45 Insufficient to judge in multiple instances
Precision/Accuracy reports
submitted to AQS

28 Insufficient to judge

Annual data certification 29 Insufficient to judge

D-25



submitted
Date of last Annual
Performance Evaluation
(gaseous)

34 Insufficient to judge

Distance of site from nearest
road

73 Insufficient to judge in one instance

Distance from obstructions not
on roof

79 Insufficient to judge in one instance

Unrestricted airflow 82 Insufficient to judge in one instance
Site type 48 Incorrect in one instance

Additional information for each of these items may be found for the row listed in column 2, in
the third enclosure (C. Annual Monitoring Network Plan Checklist).
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B. Additional Items Requiring Attention

• [Item 6] In future network plans, please include copies of EPA approval letters for system
modifications that were approved subsequent to approval of the previous year's network
plan.

• [Items 15, 43] On page 13, J.D. Smith lists for PM2.5: instrument model Thermo 5014i,
method code EQPM-0609-183 and lists "Other" instead of FRM/FEM. On page 5, since
this monitor is being treated as FEM for PM2.5 collocation purposes, characterization as
"other" (rather than "FEM") implies that this is a typo. This should be corrected in future
network plans.

• [Items 17, 48] On page 8, the O3 monitor at Boulder City has site type as population
exposure and regional transport, with spatial scale of neighborhood. Please provide
clarification for the appropriateness of neighborhood spatial scale for regional transport.

• [Item 25] Information was provided that clarified why data from the Spring Mountain
Youth Camp (SMYC) SPM was not eligible for comparison to the NAAQS. EPA is
aware that DAQ has applied to participate in EPA's Ozone Advance program. In view
that the high elevation SMYC SPM site has recorded elevated O3 readings, EPA
recommends that DAQ evaluate in the 2015 Network Assessment, the appropriateness of
O3 monitoring at high elevations. In the assessment, it is recommended that DAQ
evaluate the potential effects of ozone transport and stratospheric intrusion on high
elevation areas of Clark County.

• [Item 37] The ANP (pg. 5) proposes: a) replacing monitors using method code RFPS-
0598-120 with monitors using method code RFPS-0498-118; b) movement of the current
primary FRM monitor at Sunrise Acres to Jerome Mack for collocation with an FRM of
the same method code; and c) naming of the remaining FRM at Sunrise Acres as the audit
monitor collocated with the primary PM2.5 FEM. EPA notes that these proposed changes
would enable the network configuration to meet collocation requirements.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX  

75 Hawthorne Street  
San Francisco, CA  94105   

 
 
 

October 30, 2013 
 
 
 
 

Mr. Mike Sword 
Engineering Manager, Engineering Division 
Clark County Department of Air Quality 
4701 W. Russell Road, Suite 200 - 2nd Floor 
Las Vegas, Nevada  89118 
 
Dear Mr. Sword: 
 
This letter provides the U.S. Environmental Protection Agency's (EPA’s) review and approval 
for the Clark County Department of Air Quality’s (DAQ’s) discontinuation of PM10 State/Local 
Air Monitoring Station (SLAMS) monitoring at the Craig Road (Site ID: 32-003-0020) site. 
 
Per 40 CFR 58.14, monitoring agencies are required to obtain EPA approval for the 
discontinuation of SLAMS monitors. On June 24, 2010 DAQ notified EPA that PM10 monitoring 
would be shutting down at the Craig Road site. In the Annual Monitoring Network Plan 
submitted to EPA in 2011, DAQ documented the discontinuation as having taken place in 2010. 
The plan was made available for public inspection prior to its submittal to EPA and no public 
comments were received. In the summer of 2013, DAQ provided EPA with additional 
information in support of the termination. 
 
EPA considered the following factors in support of approval for the 2010 discontinuation of 
PM10 operations at the Craig Road site. Enclosed is an Air Quality System (AQS) AMP450 
report dated October 18, 2013 that contains certified data used in support of this approval.  
 

• In 2009, the Craig Road site dropped to recording the 2nd lowest (out of 13) 24-hour PM10 
maximum concentration (67 μg/m3) for all sites operating within Clark County at the 
time. Concentrations captured at Craig Road through mid-2010 prior to the site’s 
termination, continued to show even lower maximum values than in 2009. This drop was 
significant provided that in 2008 the Craig Road site recorded the highest 24-hour PM10 
maximum concentrations. 

• DAQ provided EPA with evidence of several control improvements implemented 
between 2007-2009 in the area of the Craig Road monitoring site and throughout other 
parts of Clark County that coincide with a significant drop in 2009-2010 maximum 24-
hour PM10 concentrations. 

D-47



 

• The JD Smith (Site ID: 32-003-2002) PM10 monitoring site, which remains in operation 
approximately seven kilometers southwest of the old Craig Road site, correlated 
maximum concentrations well with the old Craig Road site. Excluding the top two 2008 
PM10 flagged exceedances at Craig Road, between 2005-2009, maximum 24-hour PM10 
concentrations between JD Smith and Craig Rd show a correlation coefficient greater 
than 0.94. 

• The Craig Road monitor is not specifically required by an attainment or maintenance plan 
and is not the only SLAMS monitor of its kind operating in a nonattainment or 
maintenance area. 

• DAQ has cited land lease issues, safety, budget, and manpower constraints in conflict 
with continuing operation of the Craig Road site. 

• DAQ continues to operate more than the minimum required SLAMS sites for PM10 as 
described in 40 CFR 58, Appendix D. 

Based on the weight of the evidence presented above, EPA concludes that discontinuance of 
PM10 monitoring at the Craig Road site does not compromise data collection needed for 
implementation of a NAAQS and that requirements of 40 CFR 58, Appendix D continue to be 
met by DAQ for PM10 SLAMS monitoring. Therefore, pursuant to the case-by-case provisions of 
40 CFR 58.14(c), EPA approves the discontinuation of PM10 SLAMS monitoring at the Craig 
Road site. 
 
If there are any questions regarding this letter, please feel free to contact me at (415) 947-4534 or 
Elfego Felix of my staff at (415) 947-4141. 
 
      Sincerely, 
 
 /s/ 
 
      Meredith Kurpius, Manager 
      Air Quality Analysis Office 
 
 
Enclosure: AQS AMP450 Report dated October 18, 2013 
 
cc:  Yousaf Hameed, DAQ 
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  UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX  

75 Hawthorne Street  
San Francisco, CA  94105   

 
 

October 23, 2012 
 

 
Mr. Mike Sword, Engineering Manager 
Clark County Department of Air Quality 
500 S Grand Central Parkway, 1st Floor 
P.O. Box 555210 
Las Vegas, Nevada  89155-5210 
 
Dear Mr. Sword: 
 
This letter is in response to your request for approval for the discontinuation of SLAMS (State/Local Air 
Monitoring Station) ozone monitoring at the Craig Road (Site ID: 32-003-0020), Lone Mountain (Site ID: 32-
003-0072), and Orr (Site ID: 32-003-1021) monitoring sites, as documented in the Clark County Department of 
Air Quality & Environmental Management: Annual Network Plan Report, June 2010 (Page 72). Clark County 
Department of Air Quality (DAQ) made the plan available for public inspection prior to its submittal to EPA. 
DAQ and EPA received no public comments on the plan or the proposed monitoring network changes. 

 
Per 40 CFR 58.14, monitoring agencies are required to obtain EPA approval for the discontinuation of SLAMS 
monitors. In response to DAQ’s request, EPA evaluated the most recent three year 8-hour maximum 
concentrations that were available for 2007-2009 prior to the proposed discontinuation of the sites in 2010. 
According to certified data submitted to AQS (EPA’s Air Quality System, query dated October 15, 2012, see 
enclosure), all three sites recorded lower 1st maximum 8-hour concentrations than at least one other site in the 
SLAMS network for each of the years 2007-2009. Available data for 2010 that was taken prior to the 
discontinuation of the sites continues to display lower 1st maximum 8-hour concentrations than the highest 
SLAMS ozone monitors in the network. Since other SLAMS monitors recording higher maximum 
concentrations remain in operation, data collection needed for implementation of the NAAQS (National 
Ambient Air Quality Standards) is not compromised. Furthermore, DAQ continues to operate more than the 
minimum required SLAMS ozone sites as described in 40 CFR 58, Appendix D, Section 4.1. Based on this, 
EPA approves DAQ’s request for the discontinuation of SLAMS ozone monitoring at Craig Road, Lone 
Mountain, and Orr under the case-by-case provision of 40 CFR 58.14(c).  
 
If there are any questions regarding this letter, please feel free to contact me at (415) 972-3851 or Elfego Felix 
of my staff at (415) 947-4141.  
 
      Sincerely, 
      
      /s/ 
     
      Matthew Lakin, Manager 
      Air Quality Analysis Office 
 
Enclosure 
 
cc:  Yousaf Hameed, Monitoring Supervisor, DAQ 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX  

75 Hawthorne Street  
San Francisco, CA  94105   

 
June 5, 2013 

 
 
 
 
 
 

Mr. Mike Sword 
Engineering Manager, Engineering Division 
Clark County Department of Air Quality 
4701 W. Russell Road, Suite 200 - 2nd Floor 
Las Vegas, Nevada  89118 
 
Dear Mr. Sword: 
 
This letter provides EPA’s review and approval for the Clark County Department of Air 
Quality’s (DAQ’s) discontinuation of State/Local Air Monitoring Station (SLAMS) monitors at 
the following sites: 
 

− Lone Mountain (Site ID: 32-003-0072): PM10 monitor. 
− Orr (Site ID: 32-003-1021): PM10 and CO monitors. 

 
On April 22, 2010 DAQ provided EPA with a description of these network changes. DAQ also 
documented these discontinuations in their Annual Monitoring Network Plan submitted to EPA 
in 2011. The plan was made available for public inspection prior to its submittal to EPA and no 
public comments were received. 
 
Per 40 CFR 58.14, monitoring agencies are required to obtain EPA approval for the 
discontinuation of SLAMS monitors. Each of these monitor discontinuations were specifically 
reviewed by EPA against 40 CFR 58.14(c)(1) criteria. According to certified data submitted to 
EPA’s Air Quality System (AQS), all three monitors show attainment for the 2005-2009 period. 
We have determined that there is a less than 10 percent probability of exceeding 80 percent of 
each of their applicable NAAQS (National Ambient Air Quality Standards) during the next three 
years (2010-2012) at these sites. These monitors are not specifically required by an attainment or 
maintenance plan and are not the only SLAMS monitors of their kind operating in a 
nonattainment or maintenance area. Concentrations captured for a portion of 2010 continue to 
show low values. Furthermore, DAQ continues to operate more than the minimum required 
SLAMS sites for PM10 and CO as described in 40 CFR 58, Appendix D. Based on this, EPA 
approves DAQ’s discontinuation of the SLAMS monitors identified above.  
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If there are any questions regarding this letter, please feel free to contact me at (415) 972-3851 or 
Elfego Felix of my staff at (415) 947-4141. 
 
 
      Sincerely, 
 

/s/ 
 
 
      Matthew Lakin, Manager 
      Air Quality Analysis Office 
 
 
Enclosure: AQS query dated May 17, 2013 
 
cc:  Yousaf Hameed, DAQ 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX

75 Hawthorne Street
San Francisco, CA  94105

March 8, 2012 

Mr. Mike Sword, Engineering Manager
Clark County Department of Air Quality and Environmental Management
500 S Grand Central Parkway, 1st Floor
P.O. Box 555210 
Las Vegas, NV  89155-5210

Dear Mr. Sword:

This letter is in response to your request dated July 21, 2011 for a waiver to reduce the ozone
monitoring season at two sites in Clark County: Apex (AQS ID: 32-003-0022) and Mesquite (AQS ID:
32-003-0023). Per 40 CFR 58, Appendix D Section 4.1(i), monitoring agencies must have ozone season
deviations approved by EPA, documented in the annual monitoring network plan, and updated in EPA’s
Air Quality System (AQS) database. In your July 21, 2011 letter, you request a waiver for exemption of
ozone monitoring between October 01 and April 30 of the subsequent year for the Apex and Mesquite
sites. EPA has followed the guidance outlined in Guideline for Selecting and Modifying the Ozone
Monitoring Season Based on an 8-hour Standard and determined that monitoring for ozone at the Apex
and Mesquite sites could be granted a waiver between October 01 and March 31 of the subsequent year.
EPA thus approves a shortened ozone monitoring season at the Apex and Mesquite sites that begins on 
April 01 and ends on September 30 of each year.

To support this decision, we have attached all of the ozone exceedances shown for Clark County
as available from AQS on January 17, 2012 and dating back to January 1, 2004. The data shows that no 
8-hour ozone exceedances have occurred in Clark County for any monitors between the months of
October and March during this period. In addition, other ozone analyzers in Clark County will continue
year round operation.

If you have any questions regarding this letter, please feel free to contact me at (415) 972-3851
or Elfego Felix of my staff at (415) 947-4141.

Sincerely,

/s/

Matthew Lakin, Manager
Air Quality Analysis Office
Air Division

Enclosure

cc: Yousaf Hameed, Monitoring Supervisor, DAQEM
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Section 1. Background and Near-Road NO2 Network 
Objectives 
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Section 2. Near-Road NO2 Monitoring Technical Assistance 
Document Objectives and Content 

 
The primary objective of this TAD is to provide a set of options, including technical approaches 
and rationale, for the near-road NO2 monitoring site selection process; these options are 
provided to assist state and local air monitoring agencies in implementing required near-road 
NO2 monitoring stations in a manner that satisfies the requirements and intent of 40 CFR 
Part 58. 
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Section 3. Identifying Core Based Statistical Areas with 
Required Near-Road Monitoring  

Figure 3-1

3.1 Identifying CBSA Boundaries 
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 Figure 3-1.  Flowchart illustrating the process of identifying whether minimum monitoring 
requirements for near-road NO2 monitors apply to individual CBSAs.  
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3.2 Identifying Census Data 

3.3 Identifying Roadway Traffic Volumes in Excess of 250,000 AADT 

3.4 Meeting Requirements in CBSAs Covering Multiple Geo-Political 
Boundaries (Multi-Agency/Multi-State) 
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Section 4. Near-Road NO2 TAD Quick-Start 

 

 

 

 

4.1 Obtain and Assess AADT, Fleet Mix, and Congestion Data 

Table 4-1
Figure 4-1

Table 4-1.  Summary of the traffic-related metrics for candidate site consideration. 

Component Rationale Potential Data Sources 
AADT Focus on locations with high traffic 

volumes 
State DOT, local/MPO, or U.S. 
Department of Transportation’s (U.S. 
DOT’s) Highway Performance Monitoring 
System (HPMS) 

Fleet mix Trucks emit greater amounts of NOx 
on an average, per-vehicle basis 

State DOT, local/MPO 

Fleet Equivalent (FE) 
AADT 

Single metric accounting for AADT 
and fleet mix; used to compare road 
segments 

Use AADT and fleet mix in Equation 2 
(Section 6.2) 

Congestion Frequent acceleration and stopping 
can lead to higher emissions per 
vehicle 

State/local level of service (LOS); state 
DOT or HPMS (number of lanes); 
congestion maps 

4-1
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Figure 4-1.  Candidate road segment ranking process.  This flowchart presents the traffic 
data evaluation process of providing a prioritized list of candidate road segments (accounting 
for traffic volume [AADT], fleet mix, and congestion) for further evaluation as potential near-
road NO2 monitoring stations. 

4.2 Consider Physical Site Characteristics 

Table 4-2
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This TAD recommends that the target distance for near-road NO2 monitor probes be within 
20 meters of the target road whenever possible. 
 

Table 4-2.  Summary of physical considerations for candidate near-road sites. 

Physical Site 
Component 

Impact on Site 
Selection 

Desirable 
Attributes 

Least Desirable 
Attributes 

Potential Information 
Sources 

Roadway 
design or 
configuration 

Feasibility of 
monitor 
placements; 
affects pollutant 
transport and 
dispersion. 

At-grade or 
nearly at-grade 
with immediate 
surrounding 
terrain. 

Deep cut-
sections/significant
ly below grade; 
significantly above 
grade (fill or 
bridge); above 
grade (bridge). 

Field reconnaissance; satellite 
imagery. 

Roadside 
Structures  

Feasibility of 
monitor 
placement; 
affects pollutant 
transport and 
dispersion. 

No barriers 
present other 
than low (<2 m in 
height) 
vegetation or 
safety features 
such as 
guardrails. 

Presence of sound 
walls, mature (high 
and thick) 
vegetation, 
obstructive 
buildings. 

Field reconnaissance; satellite 
imagery. 

Terrain Affects pollutant 
dispersion, local 
atmospheric 
stability. 

Flat or gentle 
terrain, within a 
valley, or along a 
road grade. 

Along mountain 
ridges or peaks, 
hillsides, or other 
naturally 
windswept areas. 

Field reconnaissance; digital 
elevation models and vegetation 
files; satellite imagery. 

Meteorology Affects pollutant 
transport and 
dispersion. 

Relative 
downwind 
locations; winds 
from road to 
monitor. 

Strongly 
predominant 
upwind positions. 

Local data; National Oceanic and 
Atmospheric Administration’s 
(NOAA’s) National Weather 
Service (NWS); EPA’s Air Quality 
System (AQS). 
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4.3 Review Siting Criteria 

Error! Not a valid bookmark self-reference.

Table 4-3.  Key near-road siting criteria. 

Near-Road NO2 Siting Criteria (per 40 CFR Part 58, Appendix E) 
Horizontal spacing According to 40 CFR Part 58 Appendix E: “As near as practicable to the outside nearest edge 

of the traffic lanes of the target road segment; but shall not be located at a distance greater 
than 50 meters, in the horizontal, from the outside nearest edge of the traffic lanes of the 
target road segment.” 
This TAD recommends that the target distance for near-road NO2 monitor probes be 
within 20 meters of the target road whenever possible. 

Vertical spacing Microscale near-road NO2 monitoring sites are required to have sampler inlets between 2 
and 7 meters above ground level. 

Spacing from 
supporting 
structures 

The probe must be at least 1 meter vertically or horizontally away from any supporting 
structure, walls, parapets, penthouses, etc., and away from dusty or dirty areas. 

Spacing from 
obstructions 

For near-road NO2 monitoring stations, the monitor probe shall have an unobstructed air 
flow, where no obstacles exist at or above the height of the monitor probe, or between the 
monitor probe and the outside nearest edge of the traffic lanes of the target road segment.   

Prepare Candidate Site Comparison Matrix 

Table 4-4.  Suggested data for each candidate site entry in a site comparison matrix. 
Page 1 of 2 

Site/Segment 
Parameters Description of Parameter 

Location  Is the entry for a specific point along a road segment, or is it representative of a whole 
road segment?  If the entry is for a point, provide a moniker and the latitude and 
longitude.  If for a road segment, identify where the segment boundaries occur (such 
as an intersection, mile marker, or political boundary). 

Road segment name Given road name and common name (if applicable). 
Road type Type of road (controlled access highway, limited access freeway, arterial, etc.). 
Road segment end 
points 

Location of the road segment end points, including any given names, common names, 
and the latitude and longitude of each individual end point. 
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Site/Segment 
Parameters Description of Parameter 

AADT AADT, source of data, and vintage. 

Table 4-4.  Suggested data for each candidate site entry in a site comparison matrix. 
Page 2 of 2 

Site/Segment 
Parameters Description of Parameter 

FE-AADT FE-AADT, noting HDm value used.  (HDm is a multiplier; see Equation 2.)  If not using the 
national default value, provide the source of data used to calculate the site-specific 
value. 

Heavy-duty (HD) vehicle 
counts 

HD counts, source of data, and vintage. 

Congestion information Value and type (e.g., LOS, volume-to-capacity ratio , or AADT by lane), data 
source, and vintage. 

Roadway design Design type or types present (flat, elevated-fill, cut, etc.).  If not flat, identify whether 
the configuration is a vertical or sloped boundary.  Include the height and degree of 
slope if applicable. 

Terrain Nature of the terrain immediately around the road; also, any larger-scale terrain 
features of note. 

Meteorology Predominant winds for a point, and whether the point is relatively upwind or 
downwind.  For a whole segment, the orientation of the segment to the predominant 
winds. 

Population exposure Assessment of population exposure and/or likeness to other road segments 
throughout the CBSA. 

Roadside structures Presence of any roadside structures and the height, width, and length of those 
structures. 

Safety features Safety features present and the height, width, and length of those features. 
Infrastructure Existing infrastructure (light poles, billboards, etc.) and potential site proximity 

(distance). 
Interchanges Presence of any interchanges within or at the end points of the target road segment 

and potential site proximity (distance), including traffic information if available (AADT, 
HD counts, etc.). 

Surrounding land use Surrounding land use (residential, commercial, etc.); proximity to other large roads; 
areas of higher relative road density; and/or locations within or near central business 
districts or urban downtown areas. 

Nearby sources Nearby NOX sources (type, tonnage, etc.) and potential site proximity (distance). 
Current road 
construction 

Visible or known road construction at the candidate site or along the target road 
segment. 

Future road construction Transportation agency plans for any future road construction (including time frame for 
completion). 

Frontage roads Presence of frontage roads; are those roads included as part of the target road 
segment? 

Available space – site 
footprint 

Limitations in the space available for a multipollutant monitoring station. 

Property type Is the property a right-of-way (ROW), or is it private property? 
Property owner Who manages or owns the property under evaluation? 
Likelihood of access Level of confidence and any uncertainties regarding the acquisition of access to a 

particular property. 
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Site/Segment 
Parameters Description of Parameter 

Other details/local 
knowledge 

Other pertinent details that may have bearing on why a particular candidate site may 
or may not be selected, such as information that reflects a state or local agencies’ own 
knowledge of the area or roads under consideration. 
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Section 5. Recommended Traffic Data and Resources for Use 
in Identifying Candidate Road Segments for Near-
Road NO2 Monitoring 

Appendix A

5.1 Definitions of Terms 

5.2 AADT 
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5.3 Sources of AADT Data 
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5.4 Fleet Mix 

Appendix B

5.5 Sources of Fleet Mix Data 

5.6 Congestion Patterns 
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5.6.1 Level of Service 

5.6.2 Volume-to-Capacity Ratio 

5.6.3 AADT by Lane 
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5.7 Sources of Congestion Pattern Data 

Equation 1

(1)
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Section 6. Creating an Initial List of Candidate Road 
Segments Using Traffic Data 

Figure 6-1 
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Figure 6-1.  Candidate road segment ranking process.  This flowchart presents the traffic data 
evaluation process for determining a prioritized list of candidate road segments (accounting for 
traffic volume [AADT], fleet mix, and congestion) for further evaluation as potential near-road 
NO2 monitoring stations. 

6.1 Use AADT to Initially Rank Road Segments 
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STEP 1 – Generate a list of road segments in the CBSA in descending order, where the segment 
with the highest AADT is ranked first.  This list should include at a minimum the road segment 
ID, location information, road information, and AADT value.  In situations where two or more 
road segments have the same AADT value, those segments should be assigned the same 
numerical ranking. 
 

Table 6-1
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Table 6-1.  Ranking of road segments by AADT, as described in Step 1, for the Tampa, Florida, 
CBSA, using 2009 traffic data available from Florida DOT.  Note that all available road segments 
within the CBSA were ranked; however, to conserve space within this document, only the top 
segments are shown. 

Roadway From  To  AADT AADT 
Rank 

I-275 Bridge No-100128  Bridge No-100110  192,000 1 
I-275 CR587/WESTSHORE BLVD  Bridge No-100120  176,500 2 
I-275 S600/U92/DALE MABRY  Bridge No-100128  170,500 3 
I-275 Bridge No-100138  10320000/10320001  169,000 4 
I-275 Bridge No-100110  Bridge No-100138  169,000 4 
I-275 SLIGH AVE  Bridge No-100219  167,000 5 
I-4 10320000/10320001  Bridge No-100658  164,000 6 
I-275 Bridge No-100120  S600/U92/DALE MABRY  163,000 7 
I-275 FLORIBRASKA AVE  Bridge No-100203  160,500 8 
SR-60 SR 616  SR 93 / I-275  158,000 9 
I-275 SR 600 / HILLS AVE  SLIGH AVE  156,500 10 
I-275 Bridge No-100203  SR 600 / HILLS AVE  153,500 11 
I-275 SR 580 / BUSCH BLVD  Bridge No-100231  151,500 12 
I-275 Bridge No-100219  SR 580 / BUSCH BLVD  151,500 12 
I-4 Bridge No-100658  US 41/SR 599/50TH ST  151,000 13 
I-275 EAST END BR 150107  Bridge No-100115  147,000 14 
I-275 4TH ST N  END BRIDGE 150107  147,000 14 
I-275 Columbus Dr  FLORIBRASKA AVE  147,000 14 
I-4 US 301 / SR 43  I-75/SR 93A  136,500 15 
I-4 I-75/SR 93A  Mango Rd  136,500 15 
I-4 Bridge No-100115  CR587/WESTSHORE BLVD  135,500 16 
I-275 SR 688/Ulmerton Rd  4TH ST N  130,000 17 
I-4 Mango Rd  MCINTOSH RD  127,000 18 
I-275 GANDY BLVD/SR 694  ROOSEVELT BL/SR 686  123,000 19 
I-275 38TH AVE N  54TH AVE N  123,000 19 
I-275 ROOSEVELT BL/SR 686  N/A  123,000 19 
I-275 54TH AVE N  GANDY BLVD/SR 694  123,000 19 
I-275 22ND AVE N  38TH AVE N  123,000 19 
I-4 SR 574/ML KING BLVD  ORIENT RD  122,000 20 
I-4 US 41/SR 599/50TH ST  SR 574/ML KING BLVD  121,000 21 
I-4 MCINTOSH RD  Bridge No-100599  117,932 22 
I-4 ORIENT RD  US 301 / SR 43  113,000 23 
I-75 GIBSONTON DR  SR 43 / US 301  111,500 24 
I-4 Bridge No-100599  S566/THONOTOSASSA RD  110,000 25 
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6.2 Combine Fleet Mix Data and AADT Data to Rank Road Segments 

 
STEP 2 – Link the total volume of heavy-duty vehicles to the AADT list generated in Step 1, 
matching the two data sets by segment.  If another form of fleet mix distribution is available 
(such as county level data), assign the available values or percentages to all the corresponding 
road segments. 
 

Table 6-2
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6.3 Calculate FE-AADT for All Segments 

 
STEP 3 - Calculate the Fleet Equivalent AADT values for each road segment using Equation 2 (if 
using locally derived HD to LD NOX emission ratios) or Equation 3 (if using the national default 
HD to LD ratio of 10).  Re-prioritize the candidate site list based upon FE-AADT, where the road 
segment with the highest FE-AADT value is ranked first and subsequent road segments are 
presented in descending order. 
 

 

 

 

Equation 2

(2)

D-202



Equation 3

(3)

Table 6-3
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6.4 Use Congestion Pattern Indicators to Supplement Road Segment 
Rankings 

 
STEP 4 – Add the congestion indicator (LOS, , or AADT by lane value from Equation 2, if 
available) to the candidate site list.  These data will be used in the overall evaluation process, 
and can be used as a qualitative metric to aid in selecting one candidate road segment over 
other similarly ranked candidates. 
 

Table 6-4
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6.5 Rank the Road Segments 

Table 6-5

Table 6-5.  Summary of the traffic-related metrics for candidate site consideration. 

Component Rationale Potential Sources 
AADT Focus on locations with high traffic 

volumes 
State DOT,  local/MPO, or US DOT’s 
HPMS 

Fleet mix Trucks emit greater amounts of NOx 
on an average, per-vehicle basis 

State DOT, local/MPO 

FE-AADT Single metric to compare road 
segments, accounting for AADT and 
fleet mix 

Use AADT and fleet mix in Equation 2 
(Section 6.2) 

Congestion Frequent acceleration and stopping 
can lead to higher per-vehicle 
emissions 

State/local LOS; state DOT or HPMS 
(number of lanes); congestion maps 
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Section 7. Physical Considerations for Candidate Near-Road 
Monitoring Sites 

Table 7-1

Table 7-1.  Summary of physical considerations for candidate near-road sites. 

Physical 
Site 

Component 

Impact on Site 
Selection 

Desirable 
Attributes 

Least Desirable 
Attributes 

Potential 
Information 

Sources 
Roadway 
design or 
configuration 

Feasibility of monitor 
placements; affects 
pollutant transport 
and dispersion. 

At-grade or nearly at-
grade with immediate 
surrounding terrain. 

Deep cut-
sections/significantly 
below grade; 
significantly above 
grade (fill or bridge); 
above grade (bridge). 

Field reconnaissance; 
satellite imagery. 

Roadside 
Structures  

Feasibility of monitor 
placement; affects 
pollutant transport 
and dispersion. 

No barriers present 
other than low (<2 m 
in height) vegetation 
or safety features such 
as guardrails. 

Presence of sound 
walls, mature (high and 
thick) vegetation, 
obstructive buildings. 

Field reconnaissance; 
satellite imagery. 

Terrain Affects pollutant 
dispersion, local 
atmospheric stability. 

Flat or gentle terrain, 
within a valley, or 
along road grade. 

Along mountain ridges 
or peaks, hillsides, or 
other naturally 
windswept areas. 

Field reconnaissance; 
digital elevation 
models and 
vegetation files; 
satellite imagery. 

Meteorology Affects pollutant 
transport and 
dispersion. 

Relative downwind 
locations–winds from 
road to monitor. 

Strongly predominant 
upwind positions. 

Local data; 
NOAA/NWS; AQS. 

7.1 Roadway Design  
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7.1.1 At-Grade Roads 
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7.1.2 Below-Grade or Cut-Section Roads 

7.1.3 Above-Grade or Elevated Roads 
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7.1.3.2 Elevated Roads Over Solid Fill Material 

7.1.3.3 Elevated Roads Which Are Open Underneath 
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7.1.4 Relative Desirability in Roadway Designs 

Figure 7-1

Figure 7-1.  Wind tunnel study results comparing downwind air pollutant concentrations from a 
road with varying topography and roadside structures.  The distance downwind (x-axis; X) is 
expressed in multiples of the height of the noise barrier studied (H; 6 m).  Multiplying the x-axis 
values by 6 provides an estimate of downwind concentrations at distances in units of meters.  
The ground-level concentrations have been non-dimensionalized to represent inert pollutant 
dispersion.  This figure was obtained from Baldauf et al. (2009), with Heist et al. (2009) 
providing additional details on the wind tunnel studies conducted.  
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7.2 Roadside Structures 
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7.3 Vegetation 

7.4 Terrain 

7.5 Meteorology 
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Section 8. Siting Criteria 

This TAD recommends that the target distance for near-road NO2 monitor probes be within 
20 meters of the target road whenever possible. 

Table 8-1

Table 8-1.  Key near-road siting criteria. 

Near-Road NO2 Siting Criteria (per 40 CFR Part 58, Appendix E) 
Horizontal spacing According to 40 CFR Part 58 Appendix E: “As near as practicable to the outside 

nearest edge of the traffic lanes of the target road segment; but shall not be 
located at a distance greater than 50 meters, in the horizontal, from the outside 
nearest edge of the traffic lanes of the target road segment.” 
This TAD recommends that the target distance for near-road NO2 monitor probes 
be within 20 meters of the target road whenever possible. 

Vertical spacing Microscale near-road NO2 monitoring sites are required to have sampler inlets 
between 2 and 7 meters above ground level. 

Spacing from supporting 
structures 

The probe must be at least 1 meter vertically or horizontally away from any 
supporting structure, walls, parapets, penthouses, etc., and away from dusty or 
dirty areas. 

Spacing from obstructions For near-road NO2 monitoring stations, the monitor probe shall have an 
unobstructed air flow between the monitor probe and the outside nearest edge of 
the traffic lanes of the target road segment, where no obstacles exist at or above 
the height of the monitor probe.   
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Section 9. Using Exploratory Air Quality Monitoring to 
Identify Roadway Segments for Near-Road Site 
Selection Evaluation 

 

 

 

Passive Monitoring for Saturation Studies 
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9.2 Stationary Continuous or Integrated Monitoring 
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9.3 Mobile Monitoring 

 

60
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39

 

43
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Section 10. Using Air Quality Modeling to Identify Roadway 
Segments for Near-Road Site Selection Evaluation 

10.1 The MOVES Model 
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Appendix C

10.2 AERMOD Air Quality Dispersion Model 

10.2.1 NO2 Chemistry Using PVMRM or OLM Algorithms 
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10.2.2 Including Background and Nearby Sources in Analyses 

10.3 Resource 
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Section 11. Physical Characteristics of Candidate Near-Road 
Sites 

11.1 Road Segment Identification 

11.2 Road Segment Type 
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11.3 Road Segment End Points 

11.4 Interchanges 
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11.5 Roadway Design 

11.6 Terrain 

 

 

 

 

11.7 Roadside Structures 
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11.8 Existing Safety Features 

11.9 Existing Infrastructure 

11.10 Surrounding Land Use 
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11.11 Current Road Construction 

11.12 Frontage Roads 

11.13 Meteorology 
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Section 12. Monitoring Site Logistics in the Near-Road 
Environment 

 

 

 

Table 12-1
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Table 12-1.  Terminology used by transportation agencies that is relevant to this section. 

Term Definition 
Air rights The term “air rights” is a legal term used to describe that area above (e.g., air 

space) or below the plane of the transportation facility and located within the 
right-of-way boundaries under authority of the appropriate highway agency.  Air 
rights typically include access to a parcel of ground within the right-of-way. 

Air space lease The agreement between the managing transportation authority and another 
entity dictating the length and terms by which the requesting entity may have 
access to highway air rights. 

Easement An easement is a right to use property belonging to someone else, for a stated 
purpose, without owning that property. 

Federal-aid Highway According to 23 CFR 470.103, federal-aid highways are those that are part of the 
federal-aid highway system and all other public roads not classified as local 
roads or rural minor collectors.   

Federal-aid Highway 
System 

According to 23 CFR 470.103, the federal-aid highway system means the 
National Highway System and the Dwight D. Eisenhower National System of 
Interstate and Defense Highways (the “Interstate System”).  Specific information 
on the National Highway System and the Interstate System can be found at 
http://www.fhwa.dot.gov/planning/nhs/. 

Right-of-way (ROW) The right-of-way is a type of easement that gives someone the right to travel 
across property owned by someone else.  In situations dealing with ROWs along 
major highways, the use of ROW space is typically governed or managed by 
state or local DOTs or other transportation authorities.   

12.1 Accessing the Right-of-Way 
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12.2 Safety in the Near-Road Environment 

 
The EPA stresses that safety is a top priority in all field operations. 

 

12.2.1  Terrain 

D-238



12.2.2  Man-Made Barriers 

12.2.3  Clear Zones 

Table 12-2 Figure 12-1
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Table 12-2.  Clear zone information in U.S. customary units (reprinted with permission from 
AASHTO). 

Design 
Speed 
(mph) 

Design 
ADTa 

Foreslopesb Backslopesb 

1V:6H or 
Flatter 

1V:5H to 
1V:4H 

1V:3Hc 1V:3H 
1V:5H to 

1V:4H 
1V:6H or 
Flatter 

40 or less 

Under 750 7–10 7–10  7–10 7–10 7–10 
750–1,500 10–12 12–14  10–12 10–12 10–12 
1,500–6,000 12–14 14–16  12–14 12–14 12–14 
Over 6,000 14–16 16–18  14–16 14–16 14–16 

45–50 

Under 750 10–12 12–14  8–10 8–10 10–12 
750–1,500 14–16 16–20  10–12 12–14 14–16 
1,500–6,000 16–18 20–26  12–14 14–16 16–18 
Over 6,000 20–22 24–28  14–16 18–20 20–22 

55 

Under 750 12–14 14–18  8–10 10–12 10–12 
750–1,500 16–18 20–24  10–12 14–16 16–18 
1,500–6,000 20–22 24–30  14–16 16–18 20–22 
Over 6,000 22–24 26–32d  16–18 20–22 22–24 

60 

Under 750 16–18 20–24  10–12 12–14 14–16 
750–1,500 20–24 26–32d  12–14 16–18 20–22 
1,500–6,000 26–30 32–40d  14–18 18–22 24–26 
Over 6,000 30–32d 36–44d  20–22 24–26 26–28 

65–70 

Under 750 18–20 20–26  10–12 14–16 14–16 
750–1,500 24–26 28–36d  12–16 18–20 20–22 
1,500–6,000 28–32d 34–42d  16–20 22–24 26–28 
Over 6,000 30–34d 38–46d  22–24 26–30 28–30 
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Figure 12-1.  Clear zone distance curves (reprinted with permission from AASHTO).  For 
definitions, see the footnotes for Table 12-2. 
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12.2.4  Other Safety Considerations 

12.3 Engaging a Transportation Agency 
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12.3.1  Questions a Transportation Agency May Have 

 

 

 

 

 

 

 

 

12.3.2  Questions to Ask Your State or Local Transportation Agency  
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Section 13. Prioritizing Candidate Near-Road Locations for 
Monitoring Site Selection 

 

 

13.1 Considering Population Exposure as a Selection Criterion 
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13.2 Unique Locations and Background Source Influences 
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13.3 Confounding Information 

13.4 Potential for Multi-Pollutant Monitoring 

13.5 Candidate Site Comparison Matrix 
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 Table 13-1

Table 13-1.  Suggested data for each candidate site entry in a site comparison matrix. 
Page 1 of 2 

Site/Segment 
Parameters Description of Parameter 

Location  Is the entry for a specific point along a road segment, or is it representative of an 
entire road segment?  For a point, provide a moniker and the latitude and longitude.  
For a road segment, identify where the segment boundaries occur (e.g., intersection, 
mile marker, political boundary). 

Road segment name Given road name and common name (if applicable). 
Road type Type of road (controlled access highway, limited access freeway, arterial, etc.). 
Road segment end 
points 

Location of the road segment end points, including any given names, common names, 
and the latitude and longitude of each individual end point. 

AADT AADT, source of data, and vintage. 
HD counts Provide HD counts (if available), source of data, and vintage. 
FE-AADT Provide FE-AADT (if available), noting HDm value used.  If not using the national default 

value for HDm, provide the source of data used to calculate the site-specific value. 
Congestion information Value and type (e.g., LOS, , or AADT by lane), data source, and vintage. 
Roadway design Design type or types present (flat, elevated-fill, cut, etc.).  If not flat, identify whether 

the configuration is a vertical or sloped boundary.  Include the height (and degree of 
slope if applicable). 
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Table 13-1.  Suggested data for each candidate site entry in a site comparison matrix. 
Page 2 of 2 

Site/Segment 
Parameters Description of Parameter 

Terrain Nature of the terrain immediately around the road; also, any larger-scale terrain 
features of note. 

Meteorology For a point, the predominant winds and whether the point is relatively upwind or 
downwind.  For a whole segment, the orientation of the segment to the predominant 
winds. 

Population exposure Assessment of population exposure and/or likeness to other road segments 
throughout the CBSA. 

Roadside structures Presence of any roadside structures and their height, width, and length. 
Safety features Safety features present and their height, width, and length. 
Infrastructure Existing infrastructure (light poles, billboards, etc.) and potential site proximity 

(distance). 
Interchanges Presence of any interchanges within or at the end points of the target road segment 

and potential site proximity (distance), including traffic information if available (AADT, 
HD counts, etc.). 

Surrounding land use Surrounding land use (residential, commercial, etc.).  Also, proximity to other large 
roads, areas of higher relative road density, and/or locations within or near central 
business districts or urban downtown areas. 

Nearby sources Nearby NOX sources if applicable (type, tonnage, etc.) and potential site proximity 
(distance). 

Current road 
construction 

Visible or known road construction at the candidate site location or along the target 
road segment. 

Future road construction Transportation agency plans (if known) for any future road construction (including 
time frame for completion). 

Frontage roads Presence of frontage roads, and whether those roads are included as part of the target 
road segment. 

Available space–site 
footprint 

Limitations in the space available for a multipollutant monitoring station. 

Property type Is it ROW or private property? 
Property owner Who manages or owns the property under evaluation? 
Likelihood of access Level of confidence and any uncertainties regarding the acquisition of access to a 

particular property. 
Other details/local 
knowledge 

Any other pertinent details that may have bearing on why a particular candidate site 
may or may not be selected.  This can include information that reflects a state or local 
agency’s own knowledge of the area or roads under consideration. 
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Section 14. Final Near-Road Site Selection 

Table 14-1

Table 14-1.  Near-road site information metadata required in AQS (AA – Basic Site Information 
transaction). 

AQS Metadata (AA – Basic Site Information)  
Transaction Type Horizontal Datum 
Action Indicator Source Scale 
State Code or Tribal Indicator Horizontal Accuracy 
County Code or Tribal Code Vertical Measure 
Site ID Time Zone 
Latitude Agency Code 
Longitude Street Address 
UTM Zone Land Use Type 
UTM Easting Location Setting 
UTM Northing Date Site Established 
Horizontal Collection Method  

Table 14-2
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Table 14-2.  Additional near-road site information metadata in AQS (AB Site Street 
Information). 

AQS Metadata  (AB Site Street Information)  
Transaction Type Street Name 
Action Indicator Road Type 
State Code or Tribal Indicator Traffic Count 
County Code or Tribal Code  Year of Traffic Count 
Site ID Direction from Site to Street 
Tangent Street Numbera Source of Traffic Count 
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Section 15. Selecting a Second Near-Road Site 
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Section 16. Multipollutant Monitoring at Near-Road 
Monitoring Stations 

Table 16-1
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Table 16-1.  CASAC AAMMS’s recommended priorities for multipollutant monitoring at a near-
road site. 

Priority Pollutants 

Primary 
NO and NO2 (where NO2 is required), CO (required in a subset of near-road NO2 monitoring 
sites), ozone, and meteorology (wind speed, wind direction). 

Secondary 

Air toxics (at least benzene, toluene, ethyl benzene, and xylenes), black carbon, ultrafine 
particle size distribution (preferred) or ultrafine particle number concentration, and traffic 
counters (if the site is not already in proximity of a fixed transportation agency traffic 
counting device). 

Tertiary PM2.5, PM10-2.5, CO2, and organic and elemental carbon (OC and EC, respectively).a 

16.1 Nitrogen Dioxide (NO2) 
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16.2 Carbon Monoxide (CO) 
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16.3 Ozone 

16.4 Meteorological Measurements 
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16.5 Air Toxics 
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16.6 Black Carbon and Elemental Carbon 

16.7 Ultrafine Particulate Matter  
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16.8 Traffic Counters and/or Cameras 
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16.9 PM Mass 
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16.10 Carbon Dioxide (CO2) 

16.11 Organic Carbon (OC) 
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Section 17. References 

2

60

49

49

43

65
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Appendix A. Supporting Information on Uncertainties in Traffic Data and 
Rationale for Roadway Design Considerations 

A.1 Measurement and Frequency Uncertainties 

A.2 Fixed Measurement Systems 

A.3 Temporary Measurement Systems 

A.4 Sampling Location Uncertainties 

A.5 Vehicle Characterization Uncertainties 
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Appendix B. Using MOVES to Create a Heavy-Duty to Light-Duty NOx 
Emission Ratio for Use in this TAD 

Table B-1

Table B-1.  Average motor vehicle emissions rates within two seasonally representative months 
using national default values of fleet distribution and speed for 2010.   

Month Vehicle Type 
NOx Emission Rate 

(g/mile) 
HDm Ratio 

January 
Heavy Duty 10.09 

10.96 
Light Duty 0.92 

July 
Heavy Duty 8.47 

9.33 
Light Duty 0.91 

Figure B-1 Figure B-2
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Figure B-1.  Average NOx emission rates by vehicle type and speed for January 2010 (from 
MOVES). 

Figure B-2.  Average NOx emission rates by vehicle type and speed for July 2010 (from MOVES). 
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Appendix C. Modeling 

C.1 Guidance on Air Emissions Models 

 
 

 

C.1.1 Geographic Scale of Analysis 
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C.1.2 Time Period of Analysis 

C.1.3 Developing a MOVES Run Specification (RunSpec) 

Figure C-1
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Figure C-1.  The MOVES opening screen; the Navigation Panel is on the left.  Image from the 
MOVES2010a user guide (U.S. Environmental Protection Agency, 2010a). 
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C.1.4 Entering Project Details Using the Project Data Manager 
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C.1.5 MOVES Output Format 

C.2 Guidance on Air Quality Models 

2
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C.3 Model Selection 
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C.4 Receptor Placement 

C.5 PVMRM and OLM 
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C.5.1 Source Characterization 

C.5.2 Inclusion of Nearby Sources 
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C.5.3 Urban/Rural Classification 

Figure C-2
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Figure C-2.  Urban (red) and rural (blue) concentration profiles for (a) area source release, and 
(b) volume source release. 
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(C-1)

C.6 Meteorological Inputs 

C.6.1 Surface Characteristics and Representativeness 
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C.6.2 Meteorological Data 
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C.6.2.1 NWS Data 

C.6.2.2 AERMINUTE 
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C.6.2.3 Site-Specific Data 

C.6.2.4 Upper-Air Data 

C.7 Background Concentrations 
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C.8 Running AERMOD and Implications for Design Value Calculations 
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