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Project- Level Conformity Interagency Consultation 

Purpose and Description 
The Arizona Department of Transportation’s (ADOT) Project No. 303 MA 136 F0562 01C [Federal 
Reference Number 303-A(203)T] and Project No. 303 MA 131 F0561 01C [Federal Reference 
Number 303-A(229)T] are within the same general the State Route 303 Loop (Loop 303) project area 
and may be bid together. Therefore, per coordination with the US Environmental Protection 
Agency (EPA), for the purposes of air quality analysis, these two projects will be evaluated for CO 
& particulate matter (PM) hot spot analysis in one consultation document.   

F0562 Project Setting and Description 
ADOT Project No. 303 MA 136 F0562 01C is a project to prepare the final design for the proposed a 
third general-purpose lane (GPL) in each direction on the Loop 303 between 51st Avenue and 
Interstate 17 (I-17), as well as direct-connecting system ramps to and from Loop 303 to I-17. The 
project limits on Loop 303 are between milepost (MP) 136.00 near 51st Avenue to the Loop 303/I-17 
interchange, and along I-17 between MP 220.65 near Dixileta Drive and MP 223.30 near Dove 
Valley Road within the City of Phoenix, in Maricopa County, Arizona. Temporary traffic control 
would extend 2 miles west along SR 303L, 1 mile north and south along I-17, and 1 mile east along 
Sonoran Desert Drive. In addition, spot overhead traffic sign installation improvements would 
occur on I-17 at MP 219.24 and MP 224.91.  

Several northwest valley communities, including those along the Loop 303 corridor, have been 
identified as among the fastest growing in the region. New residential and commercial growth 
along the Loop 303 and I-17 corridors is contributing to increasing traffic congestion in this area. 
Loop 303 serves as one of the main travel routes in the west valley, stretching for approximately 35 
miles from the City of Goodyear to I-17, where it becomes Sonoran Desert Drive.   

This section of Loop 303 was built in 2011 as an interim facility with two 12-foot lanes in each 
direction of travel and a wide unpaved median, with the intention to increase capacity over time. 
The purpose of this project is to continue the planned expansion of the existing Loop 303 to meet 
future travel demands of this region, provide congestion relief for I-17 and surrounding 
communities, and accommodate the expanding business, residential, and economic area growth 
that is expected.  

The scope of work for the project consists of: 
• Adding a GPL in both directions on Loop 303 from just west of 51st Avenue to I-17
• Grading and paving the median along Loop 303
• Constructing flyover direct ramp connections (bridges) between Loop 303 and I-17
• Constructing new retaining walls along ramps where needed
• Widening the outside of I-17 to accommodate new ramp connections and lane tapers
• Restriping lanes on Loop 303 and I-17
• Removing and replacing pavement, curb, and gutter as needed along the existing Loop 303

and ramps
• Repairing concrete pavement on Loop 303 near MP 137.40
• Removing, replacing, and installing roadway loop detectors and CCTV equipment
• Removing, replacing and adding concrete barriers, as needed
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• Removing and replacing end treatments, as needed
• Constructing noise abatement, if determined necessary through a noise evaluation
• Installing new drainage ditches and catchments, storm drains, catch basins, and manholes
• Extending existing drainage pipes, as necessary
• Installing permanent and temporary erosion control measures
• Removing, replacing and adding traffic signs, signals and ITS
• Removing, replacing, and adding overhead street lights, pull boxes, and conduit
• Installing overhead traffic structures on I-17 at northbound MP 219.24 and southbound MP

224.91
• Relocating existing utilities and installing new utilities including ITS conduit
• Staging and stockpiling equipment and construction materials within the project limits
• Vegetation removal, as needed
• Installing landscape and irrigation measures, as needed
• Removing temporary connector roads (previous I-17 connection)

The project would occur within the existing ADOT right-of-way (ROW) through private lands and 
ADOT easement through Arizona State Land Department (ASLD) lands. No new ROW, easement, 
or temporary construction easements are required. Construction funding for this project has not yet 
been programmed. If obtained, construction could begin as early as spring 2025 and is expected to 
take approximately two years.  

F0561 Project Setting and Description 
ADOT Project No. 303 MA 131 F0561 01C is proposing a roadway widening project on Loop 303 
from MP 131.2 to MP 136.6 in the City of Peoria and City of Phoenix, Maricopa County, Arizona. 
The project would occur within ADOT ROW and ADOT easement on ASLD lands and Bureau of 
Reclamation (BOR) lands.    

Loop 303 consists of two 12-foot through lanes in each direction with 10-foot minimum outside 
shoulders and 12-foot minimum inside shoulders. The purpose of this project is to increase 
capacity on Loop 303 by adding a GPL to provide a total of three 12-foot lanes in each direction. 

The scope of work for this project includes: 
• Widen Loop 303 toward the median to provide three lanes in each direction
• Construct new Loop 303 mainline and bridges at 67th Avenue
• Construct new pavement, curb and gutter, barriers, guardrails, and retaining walls, as

needed
• Remove and reconstruct roadside barriers and/or guardrail, as needed
• Construct temporary roadway to facilitate repair and/or replacement of existing pavement

and subgrade, as needed
• Remove temporary roadway, as needed
• Repair and/or replace existing pavement and subgrade, as needed
• Modify existing drainage facilities and construct new drainage facilities to accommodate

new mainline improvements
• Install lighting, as needed
• Remove and reconstruct fence, as needed
• Remove existing signage and provide new signage, including embedded advance warning

signs
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• Obliterate and install roadway striping, raised pavement markers, and rumble strips
• Install Freeway Management System (FMS) infrastructure
• Remove/trim vegetation
• Install temporary and/or permanent stormwater measures, as needed
• Install irrigation and landscaping, as needed
• Construct new utilities and relocate utilities, as needed
• Conduct utility potholing and geotechnical investigations, as needed

No new ROW, easement, or temporary construction easements will be required for the project. 
Staging/stockpiling areas have yet to be determined and will be the responsibility of the 
contractor. Temporary lane closures and/or lane shifts will be necessary during construction. 
Temporary traffic control signing will be utilized to alert the travelling public of the upcoming 
traffic changes. The construction start date is dependent on funding. Once a funding source has 
been established, additional schedule information will be developed and distributed during final 
design. The anticipated construction duration is approximately 14 months.  

These projects are within the Phoenix CO maintenance area and a nonattainment area for PM10 
and Ozone. Though these projects are split, a combined proposed project is included in the 
Maricopa Association of Governments (MAG) Regional Transportation Plan (RTP) MOMENTUM 2050. 
In addition, the combined project is included in the FY 2022-2025 MAG Transportation Improvement 
Program.   
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Figure 1. Project Vincinity Map 
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Figure 2. Project Improvments 

Source: Loop 303, Lake Pleasant Parkway to I-17 Improvements | Department of 
Transportation (azdot.gov)

https://azdot.gov/projects/central-district-projects/loop-303-lake-pleasant-parkway-i-17-improvements#section-9
https://azdot.gov/projects/central-district-projects/loop-303-lake-pleasant-parkway-i-17-improvements#section-9
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CO Project Assessment – Part A 
The following questionnaire is used to compare the proposed project to a list of project types 
in 40 CFR 93.123(a) requiring a quantitative analysis of local CO emissions (Hot-spots) in 
nonattainment or maintenance areas, which include: 

i) Projects in or affecting locations, areas, or categories of sites which are identified
in the applicable implementation plan as sites of violation or possible violation;

ii) Projects affecting intersections that are at Level-of-Service D, E, or F, or those that
will change to Level-of-Service D, E, or F because of increased traffic volumes
related to the project;

iii) Any project affecting one or more of the top three intersections in the
nonattainment or maintenance area with highest traffic volumes, as identified in
the applicable implementation plan; and

iv) Any project affecting one or more of the top three intersections in the
nonattainment or maintenance area with the worst level of service, as identified in
the applicable implementation plan.

If the project matches one of the listed project types in 40 CFR 93.123(a)(1) above, it is 
considered a project of local air quality concern and the hot-spot demonstration must be 
based on quantitative analysis methods in accordance to 40 CFR 93.116(a) and the 
consultation requirements of 40 CFR 93.105(c)(1)(i). 

Projects Affecting CO Sites of Violation or Possible Violation 
Does the project affect locations, areas or categories of sites that are identified in the CO 
applicable plan or implementation plan submissions, as appropriate, as sites of violation or 
potential violation?  

NO – This project does not affect locations, areas or categories of sites that are 
identified in the MAG 2013 Carbon Monoxide Maintenance Plan for Maricopa County 
as sites of violation or potential violation. 

Projects with Congested Intersections 
Is this a project that affects a congested intersection (LOS D or greater) will change LOS to D 
or greater because of increased traffic volumes related to the project? 

YES – For F0561 project, the project would not affect a congested intersection will 
change LOS to D or greater because of increased traffic volumes. For  F0562 
pro ject ,  among the 10 intersections, 3 intersections in AM peak hour and 3 
intersections in PM peak hour operate at LOS D or greater under existing condition. 
One intersection would result in LOS D in the 2050 build scenario. ADT volume 
increase at intersections range from –48,545 vehicles to23,598 vehicle and truck ADT 
volume increase at intersections range from -5,748 vehicle to 1,681 vehicles.  
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Table 1A – Freeway Mainline & Intersection ADT and Truck ADT in Existing, No Build and Build 
Conditions (F0561) 

AADT and Truck Volumes 
2023 Existing 2050 No-Build 2050 Build 

Difference  
(Build - No- Build) 

ADT Truck 
(%) 

ADT Truck 
(%) 

ADT Truck 
(%) 

ADT Truck
ADT 

Truck 
(%) 

M
ai

nl
in

e 

SR 303L East of 67th Ave. to 51st 
Ave 

17,199 12.38% 53,374 10.31% 98,509 11.23% 45,136 5,563 0.92% 

SR303L between 67th Ave. & Lake 
Pleasant Parkway 

17,199 12.38% 53,374 10.31% 96,298 11.40% 42,924 5,474 1.09% 

SR 303L West of Lake Pleasant 
Parkway 21,852 12.93% 61,119 9.77% 93,309 12.22% 32,190 5,430 2.45% 

In
te

rs
ec

tio
n 

Lake Pleasant Parkway & SB 
SR303L

10,406 9.62% 46,587 3.30% 27,170 6.67% -19,417 276 3.37% 

Lake Pleasant Parkway & NB 
SR303L

8,748 8.29% 43,500 3.11% 25,244 5.94% -18,256 146 2.83% 

67th Avenue & SB SR303L --- --- --- --- 37,853 11.83% --- --- --- 
67th Avenue & NB SR303L --- --- --- --- 24,445 9.54% --- --- --- 

Note:    Truck% includes heavy truck and medium truck. ADT at intersections include volumes on approach lanes. 
  Source: MAG traffic demand model received from Kimley Horn on April 3, 2024 

Table 1B – Freeway Mainline & Intersection ADT and Truck ADT in Existing, No Build and Build 
Conditions (F0562) 

AADT and Truck Volumes 
2023 Existing 2050 No-Build 2050 Build 

Difference  
(Build - No- Build) 

ADT Truck 
(%) 

ADT Truck 
(%) 

ADT Truck 
(%) 

ADT Truck
ADT 

Truck 
(%) 

M
ai

nl
in

e 

SR 303L between 51st Ave & 43rd 
 

27,289 13.77% 73,709 11.15% 115,512 12.98% 41,803 6,776 1.83% 
Sonoran Desert Dr between 43rd 
Ave & I-17 

29,947 14.74% 77,899 11.19% 95,411 13.21% 17,512 3,880 2.01% 

I-17 south of Dexileta Dr 141,166 13.48% 250,198 16.45% 194,016 16.65% -56,181 -8,857 0.20% 
I-17 between Dexileta Dr &
Sonoran Desert Dr 

138,861 13.58% 239,749 16.81% 233,692 17.84% -6,057 1,389 1.03% 

I-17 between Sonoran Desert Dr &
Dove Valley Rd

110,845 14.03% 180,162 18.85% 140,367 21.52% -39,796 -3,765 2.66% 

I-17 between Dove Valley Rd &
Carefree Hwy 

117,668 13.80% 176,817 19.04% 153,885 20.33% -22,932 -2,389 1.28% 

In
te

rs
ec

tio
n 

51st Avenue & SB SR 303L 7,017 19.59% 36,074 7.72% 42,525 8.95% 6,451 1,024 1.24% 
51st Avenue & NB SR 303L 5,853 18.85% 16,848 7.13% 34,279 7.35% 17,431 1,320 0.23% 
43rd Avenue & SB SR 303L 7,399 17.94% 23,716 8.25% 37,660 7.89% 13,944 1,016 -0.36%
43rd Avenue & NB SR 303L 947 12.25% 10,009 8.22% 33,607 7.45% 23,598 1,681 -0.77%
Dexileta Dr & NB I-17 --- --- --- --- 14,663 6.67% --- --- --- 
Dexileta Dr & SB I-17 --- --- --- --- 12,655 6.97% --- --- --- 
Sonoran Desert Dr & NB I-17 29,881 12.78% 70,907 9.45% 44,042 7.97% -26,865 -3,188 -1.48%
Sonoran Desert Dr & SB I-17 35,570 13.84% 86,569 10.63% 38,024 9.09% -48,545 -5,748 -1.54%
Dove Valley Rd & NB I-17 16,196 8.21% 39,348 4.52% 35,082 3.65% -4,266 -499 -0.87%
Dove Valley Rd & SB I-17 11,023 9.09% 49,700 5.57% 35,605 3.40% -14,095 -1,558 -2.17%

Note:    Truck% includes heavy truck and medium truck. ADT at intersections include volumes on approach lanes. 
  Source: MAG traffic demand model received from Jacobs on March 11, April 16, 2024, and May 10, 2024 
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Table 2A – Intersections LOS in the Project Area (F0561) 

Level of Service (LOS) 

2023 Existing 2050 No-Build 2050 Build 
AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

LOS 
(delay) 

 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

O
ve

ra
ll 

In
te

rs
ec

tio
n 

LO
S 

67th Avenue & SB SR 303L --- --- --- --- C (20.9) B (19.9) 

67th Avenue & NB SR 303L --- --- --- --- B (15.9) B (13.8) 

  Notes: 
  67th Avenue TI does not currently exist.  
Lake Pleasant Parkway intersections have LOS C or better in 2020 existing, and 2040 Build per Final Traffic Report, 
SR303, Lake Pleasant Parkway to I-17 (completed in 2022). 
Source: Initial Traffic Memo provided by Kimley Horn on April 3, 2024.  

Table 2B – Intersections LOS in the Project Area (F0562) 

Level of Service (LOS) 

2023 Existing 2050 No-Build 2050 Build 
AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

LOS 
(delay) 

 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

O
ve

ra
ll 

In
te

rs
ec

tio
n 

LO
S 

51st Avenue & SB SR 303L A (0) A (0) B (11.9) B (12.3) B (14.8) B (12.1) 

51st Avenue & NB SR 303L A (0) A (0) C (23.5) A (8.8) D (42.5) B (13.7) 

43rd Avenue & SB SR 303L B (10.1) A (5.0) C (20.5) B (19.7) C (20.5) B (19.8) 

43rd Avenue & NB SR 303L B (11.3) A (7.7) B (16.8) B (13.6) C (28.2) C (20.5) 

Dexileta Dr & NB I-17 --- --- A (0) A (0) A (0) A (0) 

Dexileta Dr & SB I-17 --- --- A (0) A (0) A (0) A (0) 

Sonoran Desert Dr & NB I-17 E (63.5) F (195.8) F (358.1) F (329.4) B (18.0) B (19.4) 
Sonoran Desert Dr & SB I-17 E (74.6) F (87.5) F (375.7) F (447.9) B (16.8) B (15.0) 
Dove Valley Rd & NB I-17 C (33.3) C (34.7) C (33.7) C (27.2) C (27.1) C (26.1) 
Dove Valley Rd & SB I-17 D (46.8) D (38.8) C (30.9) D (50.1) C (26.5) C (25.4) 

  Notes: 
Source: LOS data provided by Jacobs on April 8 and April 15, 2024. 

Projects Affecting Intersections with Highest Traffic Volumes 
Does the project affect one or more of the top three intersections in the CO maintenance area 
with highest traffic volumes identified in the CO applicable implementation plan? 

*Three Highest Intersections in Current Plans
MAG1

16th St & Camelback Rd 
107th Ave & Grand Ave 
Priest Dr & Southern Ave 

1MAG 2013 Carbon Monoxide Maintenance Plan for the Maricopa County Area 
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NO. This project does not affect one or more of the top three intersection in the carbon 
monoxide maintenance area with the highest traffic volumes identified in the MAG 
2013 Carbon Monoxide Maintenance Plan for Maricopa County. 

Projects Affecting Intersections with the Worst Level of Services 
Does the project affect one or more of the top three intersections in the CO maintenance area 
with the worst level of services identified in the CO applicable implementation plan? 

NO – This project does not affect one or more of the top three intersections with the 
worst LOS in the MAG 2013 Carbon Monoxide Maintenance Plan for Maricopa 
County. 

*Three Worst LOS Intersections in Current Plans
MAG1

7th Ave & Van Buren St 
German Rd & Gilbert Rd 
Thomas Rd & 27th Ave 

1Same as above 

Project Assessment – Part B 

Hot-Spot Determination 

Decide which type of hot-spot analysis is required for the project by choosing a category 
below. 

☒ If answered “Yes” to any of the questions in the Project Assessment – Part A
- A quantitative CO hot-spot analysis is required under 40 CFR 93.123(a)(1).
☒ Check If a formal air quality report for conformity is required for this project.
- The applicable air quality models, data bases, and other requirements specified in

40  CFR  part  51,  Appendix  W  (Guideline  on  Air  Quality  Models)  should  be
completed using “Project Level CO Quantitative Hot-Spot Analysis –
Consultation Document” circulated through interagency consultation for review
and comments for 30 days prior to commencing any modeling activities.

- Or

☐ Check If the project fits the condition of the “CO Categorical Hot-Spot Finding”.
In  the  January  24,  2008,  Transportation  Conformity  Rule  Amendments,  EPA
included a provision at 40 CFR 93.123(a)(3) to allow the U.S. DOT, in consultation
with  EPA,  to  make  categorical  hot-spot  findings  in  CO  nonattainment  and
maintenance areas if appropriate modeling showed that a type of highway or
transit project would not cause or contribute   to a new or worsened air quality
violation  of  the  CO  NAAQS  or  delay  timely  attainment  of  the  NAAQS  or
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required interim milestone(s), as required under 40 CFR 93.116(a).  

Projects Fitting the Condition of the CO Categorical Hot-Spot Finding  
Do the project’s parameters fall within the acceptable range of modeled 
parameters (Use “Table 1: Project Parameters and Acceptable Ranges for CO 
Categorical Hot-Spot Finding” or enter the project information into FHWA’s web 
based tool:  
https://www.fhwa.dot.gov/environment/air_quality/conformity/policy_and_g 
uidance/cmcf_2017/tool.cfm)? 

NO – This project’s parameters do not fall within the acceptable range of modeling 
parameters for a CO Categorical Hot-spot Finding in Appendix Table 1 on next page. 

Table 1:  Project Parameters and Acceptable Ranges for CO Categorical Hot-Spot Finding for 
Urban Intersection 

Parameter Acceptable Range 
Analysis year Greater than or equal to 2017 
Angle of cross streets for intersection (degrees) 90 
Maximum grade for the intersection (%) Less than or equal to 2 
Maximum grade on cross street for the 
intersection (%) 

0 

Number of through lanes Less than or equal to 4 
Number of left turn lanes Less than or equal to 2 
Lane width (ft) 12 
Median width (ft) 0 
Peak hour average approach speed (mph) Greater than or equal to 25 
Peak hour approach volume (vph) Less than or equal to 2640 
Peak hour Level of Service A through E 
Ambient temperature (ºF) Greater than or equal to -10 
Heavy-duty trucks (%) Greater than or equal to 5 
1-hour background CO concentrations (ppm) Less than or equal to 32.6 
8-hour background CO concentrations (ppm) Less than or equal to 7.3 
Persistence factor Less than or equal to 0.7 

https://www.fhwa.dot.gov/environment/air_quality/conformity/policy_and_guidance/cmcf_2017/tool.cfm
https://www.fhwa.dot.gov/environment/air_quality/conformity/policy_and_guidance/cmcf_2017/tool.cfm
https://www.fhwa.dot.gov/environment/air_quality/conformity/policy_and_guidance/cmcf_2017/tool.cfm
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☐ If answered “No” to all of the questions in the Project Assessment – Part A
- A qualitative CO analysis is required under 40 CFR 93.123(a)(2). The demonstrations

required by 40 CFR 93.116 Localized CO, PM10, and PM2.5 violations (hot-spots) may be
based on either:

- (i) Quantitative methods that represent reasonable and common professional
practice;
☐ Check If an Air Quality Report includes CO modeling for NEPA EA/EIS use this
report to satisfy option (i)

- Or

- (ii) A qualitative consideration of local factors, if this can provide a clear
demonstration that the requirements of 40 CFR 93.116 are met.
☐ Check If there is an Air Quality Report that does not include CO modeling for NEPA
EA/EIS use this report to satisfy (ii)
☐ Check If the project is a CE under NEPA that does not require Air Quality
Report for NEPA EA/EIS use this Questionnaire to add additional justification to satisfy
(ii)

The F0562 project requires a quantitative hot-spot analysis for carbon monoxide. The intersections 
to be modeled were determined using EPA’s Guideline for Modeling Carbon Monoxide from 
Roadway Intersections (EPA, 1992). The intersections with the highest volumes and longest 
delays were identified for the 2050 build alternative. The top three intersections ranked by 
volume are as follows: 

• Sonoran Desert Dr & NB I-17
• 51st Avenue & SB SR 303L
• Sonoran Desert Dr & SB I-17

The top three intersections ranked by LOS and delay are as follows: 
• 51st Avenue & NB SR 303L (AM Peak Hour)
• 43rd Avenue & NB SR 303L (AM Peak Hour)
• Dove Valley Rd & NB I-17 (AM Peak Hour)

Based on the top intersections ranked by volume and by LOS and delay, the intersection modeling 
analysis will be performed for the following four TI intersections’ peak hours of the days: 

• 51st Avenue & SB SR 303L
• 51st Avenue & NB SR 303L
• 43rd Avenue & NB SR 303L
• Sonoran Desert Dr & NB I-17
• Sonoran Desert Dr & SB I-17
• Dove Valley Rd & NB I-17

Modeling will be performed under the worst case scenario using the 2026 MOVES emission rates (the 
highest CO emission rates) with the 2050 traffic data (the maximum traffic volumes). 2026 is selected 
because it is the opening year. It is assumed that if the selected worst-case intersections do not show an 
exceedance of the NAAQS, none of the intersections will. Refer to the enclosed supplemental traffic 
study. 
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Project Level CO Quantitative Hot-Spot Analysis – Consultation 
Document 

Completing a Carbon Monoxide (CO) Hot-Spot Analysis 
The general steps required to complete a quantitative CO hot-spot analysis are outlined below and 
described in detail in the EPA Office of Transportation and Air Quality guidance document “Using 
MOVES3.1 in Project-Level Carbon Monoxide Analyses” EPA-420-B-21-047, December 2021, and 
“Guideline for Modeling Carbon Monoxide from Roadway Intersections” EPA-454/R-92-005, 
November 1992. 

* Described in the previous section
** These Steps will be described and documented in a final air quality analysis report.

Step 2: Determine the Approach, Models, and Data 
a. Describe the project area (area substantially affected by the project, 58 FR 62212) and

emission sources.
b. Determine general approach and analysis year(s) – year(s) of peak emissions during the

time frame of the transportation plan (69 FR 40056).
c. Determine CO National Ambient Air Quality Standards (NAAQS) to be evaluated.
d. Select emissions and dispersion models and methods to be used.
e. Obtain project-specific data (e.g., fleet mix, peak-hour volumes and average speed).

Step 3: Estimate On-Road Motor Vehicle Emissions with MOVES3.1 
a. Generate RunSpec and enter project-specific data into Project Data Manager
b. Estimate on-road motor vehicle emissions.

Step 4: Select Air Quality Model, Data Inputs, and Receptors for CAL3QHC 
a. Obtain and input required site data (e.g., meteorological).
b. Input MOVES outputs (emission factors).

Step 9
Document Analysis ** 

Step 1 
Determine the Need for

Analysis* 

Step 4 
Select Air Quality Model,

Data Inputs, and
Receptors (CAL3QHC) 

Step 7
Determine Design 

Values and Determine
Conformity ** 

Step 2
Determine Approach, 

Models and Data 

Step 3
Estimate On-Road Motor 

Vehicle Emissions
(MOVES3.1) 

Step 5
Document Methods, 

Models and Assumptions 

Step 6
Determine Background 

Concentrations 

Step 8
or

Control Measures** 

10/17/2024
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c. Determine number and location of receptors, roadway links, and signal timing.
d. Run air quality dispersion model and obtain concentration results.

Step 5: Document Methods, Models and Assumptions 
a. Summarize the methods, models and assumptions based on Step 3 & 4 (see the example

in Table 1).
b. Submit the summary document to ADOT for review.

Step 6: Determine Background Concentrations 
a. Determine   background   concentrations   from   nearby   and   other   emission   sources

excluding the emissions from the project itself.

Step 7: Calculate Design Values and Determine Conformity 
a. Add step 5 results to background concentrations to obtain values for the Build scenario.
b. Determine if the design values allow the project to conform.

Step 8: Consider Mitigation or Control Measures 
a. Consider measures to reduce emissions and redo the analysis. If mitigation measures are

required for project conformity, they must be included in the applicable SIP and be
enforceable.

b. Determine if the design values from allow the project to conform after implementing
mitigation or control measures.

Step 9: Document Analysis 
a. Determine if the project conforms or not based on the results of step 7 or step 8.

To support the conclusion that a project meets conformity under 40 CFR 93.116 and 93.123, at a minimum
the documentation will include:

• Description of proposed project, when it is expected to open, and projected travel activity data.
• Analysis year(s) examined and factors considering in determining year(s) of peak emissions.
• Emissions modeling data, model used with inputs and results, and how characterization of project links.
• Model inputs and results for road dust, construction emissions, and emissions from other source if needed.
• Air Quality modeling data, included model used, inputs and results and receptors.
• How background concentrations were determined.
• Any mitigation and control measures implemented, including public involvement or consultation if needed.
• How interagency and public participation requirements were met.
• Conclusion that the proposed project meets conformity requirements.
• Sources of data for modeling.
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Methods, Models and Assumptions for CO 

 Table 1. Methods, Models and Assumptions 

Estimate On-Road Motor Vehicle Emissions (Step 3) 

MOVES3.1 Description Data Source 
Scale On road, Project, Inventory EPA Using MOVES3 in Project-Level 

Carbon Monoxide Analyses, Section 
2.3.2 

Time Span EPA 1992 Guideline conservatively uses a typical 
peak-hour traffic activity in one MOVES run to 
generate emission rates: The worst case scenario 
using the January, weekdays, hours of 7:00- 7:59 
in 2026 MOVES emission rates (the highest CO 
emission rates) with the 2050 traffic data (the 
maximum traffic volumes) will be selected. 

EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.3.3 

Geographic 
Bounds 

Maricopa County EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.3.4 

Onroad 
Vehicles 

All Fuels and Source Use Types will be selected EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.3.5 

Road Type Urban Restricted and Urban Unrestricted access EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.3.6 

Pollutants and 
Processes 

CO Running Exhaust, CO Crankcase Running 
Exhaust 

EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.3.7 

Output Database will be created, Grams, Miles, Distance 
Traveled, Population will be selected. Emissions 
process will be selected in the Output Emissions 
Detail. Emission rates for each process can be 
appropriately summed to calculate aggregate CO 
emission rates for each link. 

EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.3.10 

Project Data 
Manager 

Database and MOVES3.1 templates will be created 
to include local project data and information 
provided by MPO, e.g., MAG’s or PAG’s I/M 
programs, Age Distribution data which are 
consistent with the regional models. The average 
temperature and humidity in January for  
metrology data and the default MOVES fuel data 
will be used. Links and Link Source Type will be 
specific to project as provided by the traffic 
analysis, any missing information will use default 
MOVES3.1 data. After running MOVES, the 
MOVES CO_CAL3QHC_EF post-processing 
script is run. 

EPA 1992 Guideline, Section 4.7.1., Using 
MOVES3 in Project-Level Carbon 
Monoxide Analyses, Section 2.1, 2.4 for 
Links; the required data necessary to be 
consistent with regional emissions 
analysis (40 CFR 93.123(c)(3)). 
See Table 2 below for details. 

Select Air Quality Model, Data Inputs, and Receptors (Step 4) 
CAL3QHC Description Data Source 
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Emissions 
Sources 

Emissions Rates in grams/mile will be developed 
using the inputs described in MOVES3.1 section 
above. The free flow and queue links defined for 
modeling with MOVES3.1 will be used as input 
into CAL3QHC. 

1992 Guideline for Modeling Carbon 
Monoxide from Roadway Intersections, 
EPA-454/R-92-005, November 1992. 
Section 3.2 & 4.2.3.1 of Appendix W to 40 
CFR Part 51, CO screening analyses of 
intersection projects should use the 
CAL3QHC dispersion model. 

Receptor 
Locations 

At least 3m from the roadways at a height of 1.8m, 
nearby occupied lot, vacant lot, sidewalks, and any 
locations near breathing height (1.8m) to which the 
general public has continuous access.  

1992 Guideline for Modeling Carbon 
Monoxide from Roadway Intersections, 
Section 2.2 

Traffic and 
Geometric 
Design 

Lane Configuration, Lane Width, Signalization, 
Turning Movements, Median Width, Traffic 
Volume, Level of Service, Grade, % of Heavy-Duty 
Trucks, and Peak Hour Average Approach Speed. 

1992 Guideline for Modeling Carbon 
Monoxide from Roadway Intersections, 
Section 4.7.4 

Meteorology Temperature, Wind Speed, Wind Direction, 
Atmospheric Stability Class, Mixing Heights and 
Surface Roughness. 

1992 Guideline for Modeling Carbon 
Monoxide from Roadway Intersections, 
Section 4.7.1 

Persistence 
Factor 

Local persistence factor based on monitoring data. 
If it is not available, use a default persistence factor 
of 0.7. Will use persistence factor of 0.7 because 
local measured monitored concentrations are not 
available. 

1992 Guideline for Modeling Carbon 
Monoxide from Roadway Intersections, 
Section 4.7.2 

Determine Background Concentrations (Step 6) 
Background 
Monitor 

The West Phoenix (WP) monitor located at 39th 
Avenue & Earll Drive in Phoenix was selected as 
background CO monitor because it is closest to the 
project site and has similar environment settings as 
the project corridor. Three years of monitoring data 
(2021--2023) show a maximum 8-hour value of 3.5 
ppm. 5.0 ppm (which is the 8-hour concentration 
divided by a persistence factor of 0.7) will be added 
to the maximum modeled hourly concentration for 
comparison to the NAAQS. 3.5 ppm will be added 
to the maximum 8-hour modeled concentration. The 
same background values will be used for all analysis 
years. 

1992 Guideline for Modeling Carbon 
Monoxide from Roadway Intersections, 
Section 4.7.3 
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Table 2. Project Data Manager Inputs 
Input Level of Detail/notes Possible Data Source 

Meteorology Same for build and no-build scenarios. The average 
temperature and humidity were determined by 
averaging temperature values for January 2021, 
2022, and 2023 at the Phoenix Sky Harbor 
International Airport Station. (source: National 
Weather Service) 
The average temperature of 55.5 degrees F and the 
average relative humidity of 43.7% were uses in 
all MOVES runs, regardless of analysis year or 
time of day. 

ADEQ, MPO 
EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.1 

Age Distribution Same for build and no-build scenarios, unless 
something about the project would change them: 
The latest local age distribution data from MAG 
regional CO conformity analysis (Approved 
Sprint 2023) will be used. No change would be 

 

ADOT, MPO 
EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.2 

Fuel Same for build and no-build scenarios. MOVES 
default fuel supply and formulation information 
will be used. 

MPO, MOVES defaults 
EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.3 

I/M Programs Same for build and no-build scenarios. Projects in 
Area A and B should define the I/M programs. Use 
MPO data. If not available, may use the MOVES 
default I/M programs but review the details and 
make any necessary changes before use. Will use 
I/M local data from MAG AQ conformity analysis. 

MPO, MOVES defaults 
EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.4 

Retrofit Data If necessary. For example, a bus terminal project 
might include plans to mitigate emissions by 
retrofitting the bus fleet. 

Project specific modeling 
EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.5 

Links Four selected TI intersections (51st Ave & SR303L, 
43rd Ave & SR303L, Sonoran Desert Dr & I-17, 
and Dove Valley Rd & I-17 ) will be divided into 
links and each link’s  length (in miles), traffic 
volume (vehicle per hour), average speed (miles per 
hour) and road grade (percent) will be specified. 
Other roadway segments within 1000 feet of the 
intersection will be included. (See attachment for 
graphical representation of model setup) 

Project specific modeling, ADOT, MPO 
EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.6 

Link 
Source 
Types 

Option 2 in the EPA’s CO MOVES3 Guidance 
Section 2.4.7 will be used.  

Project specific modeling, ADOT, MPO 
EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.7 

Link Drive 
Schedules, 
Operating 
Mode 

Average speeds and road types through the Links 
Importer will be used. Option 1 was used because 
of data availability. 

Project specific modeling, ADOT, MPO 
EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.8, 2.4.9 



10/17/2024 

Project Name: SR 303L, 51st Ave to I-17 & SR 303L, Lake Pleasant Parkway to 51st Avenue 
Federal Project No’s.: 303-A(203)T & 303-A(229)T 
ADOT Project No’s.: 303 MA 136 F0562 01C & 303 MA 131 F0561 01C   

Page|17 

 

Off-
Network, 
Hotelling 

If necessary. For example, a project analysis 
includes areas where vehicles are not driving on 
the project links, but still contributing to the 
project’s emissions.  

EPA Using MOVES3 in Project-Level 
Carbon Monoxide Analyses, Section 
2.4.10 

Table 3. Construction Emissions (Only if Applicable) 
Construction 
Emissions 

Construction Emissions need to be addressed if 
construction lasts longer than 5 years at any 
individual site. In the context of CO, this is 
usually excess CO emissions due to traffic delay 
and/or detours. 

40CFR93.123(c)(5)”Each site which is 
affected by construction-related activities 
shall be considered separately, using 
established “Guideline” methods.” If 
applicable, include analysis as an 
Appendix to the Air Quality Report. 
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Preliminary Link Configurations and Receptor Placements for CO Hot-Spot Analysis 

The following graphics present the preliminary link configurations and receptor placements for the 
four intersections that will be modeled as part of the CO hot-spot analysis in CAL3QHC. The 
following applies to all figures: 

• Free flow links extend 1000 feet away from center of signalized intersection
• Graphic representation of free flow links includes 10 foot mixing zone
• Traffic activity within 1000 feet from intersections are included
• Yellow circles are receptors located on the existing R/W (more than 10 feet from the edge
of roadway).
• Receptors are spaced at 25-meter intervals at the height of 1.8 meters outside of the mixing
zone.
• Receptor location coordinates will be provided by a separate file
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Figure 1. SR303 and 51st Avenue TI Receptors and Roadway Links 
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Figure 2. SR303 and 43rd Avenue TI Receptors and Roadway Links 
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Figure 3. I-17 and Sonoran Desert Dr TI Receptors and Roadway Links 
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Figure 4. I-17 and Dove Valley Rd TI Receptors and Roadway Links 
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Project Level PM Quantitative Hot-Spot Analysis 

Project Assessment 
The following questionnaire is used to compare the proposed project to a list of project 
types in 40 CFR 93.123(b) requiring a quantitative analysis of local particulate emissions 
(Hot- spots) in nonattainment or maintenance areas, which include: 

i) New highway projects that have a significant number of diesel vehicles, and
expanded highway projects that have a significant increase in the number of
diesel vehicles;

ii) Projects affecting intersections that are at Level-of-Service D, E, or F with a
significant number of diesel vehicles, or those that will change to Level-of-
Service D, E, or F because of an increase in traffic volumes from a
significant number of diesel vehicles related to the project;

iii) New bus and rail terminals and transfer points that have a significant number
of diesel vehicles congregating at a single location;

iv) Expanded bus and rail terminals and transfer points that significantly
increase the number of diesel vehicles congregating at a single location; and

v) Projects in or affecting locations, areas, or categories of sites which are
identified in the PM10 or PM2.5 applicable implementation plan or
implementation plan submission, as appropriate, as sites of violation or
possible violation.

If the project matches one of the listed project types in 40 CFR 123(b)(1) above, it is 
considered a project of local air quality concern and the hot-spot demonstration must be 
based on quantitative analysis methods in accordance to 40 CFR 93.116(a) and the 
consultation requirements of 40 CFR 93.105(c)(1)(i). If the project does not require a PM 
hot- spot analysis, a qualitative assessment will be developed that demonstrates that the 
project will not contribute to any new localized violations, increase the frequency of 
severity of any existing violations, or delay the timely attainment of any NAAQS or any 
required emission reductions or milestones in any nonattainment or maintenance area. 

On March 10, 2006, EPA published PM2.5 and PM10 Hot-Spot Analyses in Project-
Level Transportation Conformity Determinations for the New PM2.5 and Existing PM10 
National Ambient Air Quality Standards; Final Rule describing the types of projects 
that would be considered a project of air quality concern and that require a hot-spot 
analysis (71 FR 12468- 12511). Specifically on page 12491, EPA provides the following 
clarification: “Some examples of projects of air quality concern that would be covered by 
§ 93.123(b)(1)(i) and (ii) are: A project on a new highway or expressway that serves a
significant volume of diesel truck traffic, such as facilities with greater than 125,000
annual average daily traffic (AADT) and 8% or more of such AADT is diesel truck
traffic;” ..” Expansion of an existing highway or other facility that affects a congested
intersection (operated at Level-of-Service D, E, or F) that has a significant increase in the
number of diesel trucks;” These examples will be used as the baseline for determining
if the project is a project of air quality concern.
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New Highway Capacity 
Is this a new highway project that has a significant number of diesel vehicles? Example: total traffic 
volumes >125,000 annual average daily traffic (AADT) and truck volumes >10,000 diesel trucks per day (8% of total traffic). 

NO – This project is not a new highway project. 

Expanded Highway Capacity 
Is this an expanded highway projects that have a significant increase in the number of diesel 
vehicles? Example: the build scenario of the expanded highway or expressway causes a significant increase in the number of 
diesel trucks compared with the no-build scenario, truck volumes > 8% of the total traffic. 

YES – This highway project has a significant increase in the number of diesel vehicles. 
The ADT and truck percentage for the Build alternative were compared to the No Build 
alternative on 3 mainline sections and 4 intersections along the project corridor for F0561 
project, as summarized in Table 1A. The percentage increase in the medium and heavy 
trucks ranges from a 0.92% to 2.45% on mainline and from 2.83% to 3.37% at the 
intersections, and the total increase in medium and heavy truck ranging from 5,430 to 
5,563 vehicles on mainline and from 146 to 276 vehicles at the intersections. Table 1B 
summarizes ADT and truck percentage for the Build alternative compared to the No 
Build alternative on 6 mainline sections and 10 intersections for F0562 project. The 
percentage increase in the medium and heavy trucks ranges from a 0% to 13.21% on 
mainline and from 0% to 9.09% at the intersections, and the total increase in medium 
and heavy truck ranging from -10,604 to 12,601 vehicles on mainline and from 0 to 3,455 
vehicles at the intersections. 

Table 1A – Freeway Mainline & Intersection ADT and Truck ADT in Existing, No Build and Build 
Conditions (F0561) 

AADT and Truck Volumes 
2023 Existing 2050 No-Build 2050 Build 

Difference  
(Build - No- Build) 

ADT Truck 
(%) 

ADT Truck 
(%) 

ADT Truck 
(%) 

ADT Truck
ADT 

Truck 
(%) 

M
ai

nl
in

e 

SR 303L East of 67th Ave. to 51st 
Ave 

17,199 12.38% 53,374 10.31% 98,509 11.23% 45,136 5,563 0.92% 

SR303L between 67th Ave. & Lake 
Pleasant Parkway 

17,199 12.38% 53,374 10.31% 96,298 11.40% 42,924 5,474 1.09% 

SR 303L West of Lake Pleasant 
Parkway 21,852 12.93% 61,119 9.77% 93,309 12.22% 32,190 5,430 2.45% 

In
te

rs
ec

tio
n 

Lake Pleasant Parkway & SB 
SR303L

10,406 9.62% 46,587 3.30% 27,170 6.67% -19,417 276 3.37% 

Lake Pleasant Parkway & NB 
SR303L

8,748 8.29% 43,500 3.11% 25,244 5.94% -18,256 146 2.83% 

67th Avenue & SB SR303L --- --- --- --- 37,853 11.83% --- --- --- 
67th Avenue & NB SR303L --- --- --- --- 24,445 9.54% --- --- --- 

Note:    Truck% includes heavy truck and medium truck. ADT at intersections include volumes on approach lanes. 
  Source: MAG traffic demand model received from Kimley Horn on April 3, 2024 
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Table 1B – Freeway Mainline & Intersection ADT and Truck ADT in Existing, No Build and Build 
Conditions (F0562) 

AADT and Truck Volumes 
2023 Existing 2050 No-Build 2050 Build 

Difference  
(Build - No- Build) 

ADT Truck 
(%) 

ADT Truck 
(%) 

ADT Truck 
(%) 

ADT Truck
ADT 

Truck 
(%) 

M
ai

nl
in

e 

SR 303L between 51st Ave & 43rd 
 

27,289 13.77% 73,709 11.15% 115,512 12.98% 41,803 6,776 1.83% 
Sonoran Desert Dr between 43rd 
Ave & I-17 

29,947 14.74% 77,899 11.19% 95,411 13.21% 17,512 3,880 2.01% 

I-17 south of Dexileta Dr 141,166 13.48% 250,198 16.45% 194,016 16.65% -56,181 -8,857 0.20% 
I-17 between Dexileta Dr &
Sonoran Desert Dr 

138,861 13.58% 239,749 16.81% 233,692 17.84% -6,057 1,389 1.03% 

I-17 between Sonoran Desert Dr &
Dove Valley Rd

110,845 14.03% 180,162 18.85% 140,367 21.52% -39,796 -3,765 2.66% 

I-17 between Dove Valley Rd &
Carefree Hwy 

117,668 13.80% 176,817 19.04% 153,885 20.33% -22,932 -2,389 1.28% 

In
te

rs
ec

tio
n 

51st Avenue & SB SR 303L 7,017 19.59% 36,074 7.72% 42,525 8.95% 6,451 1,024 1.24% 
51st Avenue & NB SR 303L 5,853 18.85% 16,848 7.13% 34,279 7.35% 17,431 1,320 0.23% 
43rd Avenue & SB SR 303L 7,399 17.94% 23,716 8.25% 37,660 7.89% 13,944 1,016 -0.36%
43rd Avenue & NB SR 303L 947 12.25% 10,009 8.22% 33,607 7.45% 23,598 1,681 -0.77%
Dexileta Dr & NB I-17 --- --- --- --- 14,663 6.67% --- --- --- 
Dexileta Dr & SB I-17 --- --- --- --- 12,655 6.97% --- --- --- 
Sonoran Desert Dr & NB I-17 29,881 12.78% 70,907 9.45% 44,042 7.97% -26,865 -3,188 -1.48%
Sonoran Desert Dr & SB I-17 35,570 13.84% 86,569 10.63% 38,024 9.09% -48,545 -5,748 -1.54%
Dove Valley Rd & NB I-17 16,196 8.21% 39,348 4.52% 35,082 3.65% -4,266 -499 -0.87%
Dove Valley Rd & SB I-17 11,023 9.09% 49,700 5.57% 35,605 3.40% -14,095 -1,558 -2.17%

Note:    Truck% includes heavy truck and medium truck. ADT at intersections include volumes on approach lanes. 
  Source: MAG traffic demand model received from Jacobs on March 11, April 16, 2024, and May 10, 2024 

Projects with Congested Intersections 
Is this a project that affects a congested intersection (LOS D or greater) that has a 
significant number of diesel trucks, OR will change LOS to D or greater because of an 
increase in traffic volumes from a significant number of diesel trucks related to the project? 

YES. For F0561 project, none of the intersections would experience LOS D or greater, 
as shown in Table 2A.  F0562 project is a project that affects a congested intersection of 
LOS D or will change LOS to D or greater which has a significant number of diesel 
trucks, see Table 2B. The intersection operation analysis shows 3 intersections have a 
LOS of D, E, or F under existing condition with 1,002 to 4,923 truck ADT, and 1 
intersection has a LOS D in 2050 Build with 2,520 truck ADT, as shown in previous 
Table 1B.  
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Table 2A – Intersections LOS in the Project Area (F0561) 

Level of Service (LOS) 

2023 Existing 2050 No-Build 2050 Build 
AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

LOS 
(delay) 

 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

O
ve

ra
ll 

In
te

rs
ec

tio
n 

LO
S 

67th Avenue & SB SR 303L --- --- --- --- C (20.8) B (19.9) 

67th Avenue & NB SR 303L --- --- --- --- B (15.9) B (13.8) 

  Notes: 
  67th Avenue TI does not currently exist.   
Lake Pleasant Parkway intersections have LOS C or better in 2020 existing, and 2040 Build per Final Traffic Report, 
SR303, Lake Pleasant Parkway to I-17 (completed in 2022). 
Source: Initial Traffic Memo provided by Kimley Horn on April 3, 2024.  

Table 2B – Intersections LOS in the Project Area (F0562) 

Level of Service (LOS) 

2023 Existing 2050 No-Build 2050 Build 
AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

AM 
Peak 

PM 
Peak 

LOS 
(delay) 

 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

LOS 
(delay) 

O
ve

ra
ll 

In
te

rs
ec

tio
n 

LO
S 

51st Avenue & SB SR 303L A (0) A (0) B (11.9) B (12.3) B (14.8) B (12.1) 

51st Avenue & NB SR 303L A (0) A (0) C (23.5) A (8.8) D (42.5) B (13.7) 

43rd Avenue & SB SR 303L B (10.1) A (5.0) C (20.5) B (19.7) C (20.5) B (19.8) 

43rd Avenue & NB SR 303L B (11.3) A (7.7) B (16.8) B (13.6) C (28.2) C (20.5) 

Dexileta Dr & NB I-17 --- --- A (0) A (0) A (0) A (0) 

Dexileta Dr & SB I-17 --- --- A (0) A (0) A (0) A (0) 

Sonoran Desert Dr & NB I-17 E (63.5) F (195.8) F (358.1) F (329.4) B (18.0) B (19.4) 
Sonoran Desert Dr & SB I-17 E (74.6) F (87.5) F (375.7) F (447.9) B (16.8) B (15.0) 
Dove Valley Rd & NB I-17 C (33.3) C (34.7) C (33.7) C (27.2) C (27.1) C (26.1) 
Dove Valley Rd & SB I-17 D (46.8) D (38.8) C (30.9) D (50.1) C (26.5) C (25.4) 

  Notes: 
Source: LOS data provided by Jacobs on April 8 and April 15, 2024. 

New Bus and Rail Terminals 
Does the project involve construction of a new bus or intermodal terminal that 
accommodates a significant number of diesel vehicles? 

NO – This project does not construct any new bus or rail terminals. 

Expanded Bus and Rail Terminals 
Does the project involve an existing bus or intermodal terminal that has a large vehicle fleet 
where the number of diesel buses (or trains) increases by 50% or more, as measured by 
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arrivals? 

NO – This project does not expand any bus or rail terminals. 

Projects Affecting PM Sites of Violation or Possible Violation 
Does the project affect locations, areas or categories of sites that are identified in the PM10 

or PM2.5 applicable plan or implementation plan submissions, as appropriate, as sites of 
violation or potential violation? 

NO – The project location is not listed in MAG’s 2012 SIP as a site of violation or 
potential violation. 

POAQC Determination 

F0562 and F0561 projects are expanded highway projects that has a significant increase in the 
number of diesel vehicles on mainline and at intersections. Therefore, ADOT is recommending 
these two projects for interagency consultation in accordance with 40 CFR93.105 as a Project of 
Air Quality Concern and thereby will require a PM hot-spot analysis. 

For F0562 project, the top three intersections ranked by volume are as follows: 
• Sonoran Desert Dr & NB I-17
• 51st Avenue & SB SR 303L
• Sonoran Desert Dr & SB I-17

And, the top three intersections ranked by LOS and delay are as follows: 
• 51st Avenue & NB SR 303L (AM Peak Hour)
• 43rd Avenue & NB SR 303L (AM Peak Hour)
• Dove Valley Rd & NB I-17 (AM Peak Hour)

Based on the top intersections ranked by volume and by LOS and delay, the intersection modeling 
analysis will be performed for the following four TI intersections’ peak hours of the days for F0562 
project: 

• 51st Avenue & SB SR 303L
• 51st Avenue & NB SR 303L
• 43rd Avenue & NB SR 303L
• Sonoran Desert Dr & NB I-17
• Sonoran Desert Dr & SB I-17
• Dove Valley Rd & NB I-17

For F0561 project, the intersection modeling analysis will be performed for two intersections’ peak 
hours of the days including 67th Avenue & SB SR303L and 67th Avenue & NB SR303L.  

For PM hotspot analysis, receptors are placed around the concerned TI/intersections and extended 
along the on and off-ramps to the mainline gore area. Receptors are not placed on freeway 
mainline between the gore area of two adjacent TIs on SR303. The reason is because high PM 
concentrations normally occur adjacent to the intersections because of greater traffic volumes, 
worse LOS, and close proximity to public.  
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Section 3.3.2 of EPA’s PM Hot Spot Guidance indicates the geographic area to be covered by a PM 
hot-spot analysis is to be determined on a case-by-case basis. The guidance states that it may be 
appropriate to focus the PM hot-spot analysis only on locations of highest air quality 
concentrations, and that if conformity requirements are met at such locations, then it can be 
assumed that conformity is met throughout the project area.  

Receptors could not be modeled along SR303L West of Lake Pleasant Parkway NB offramp 
because it is outside of project limit and no design files/data are available. 

Based on the above reasons, we believed the five TIs selected for PM hotspot analysis in the 
consultation document are the locations that would result in highest air quality concentrations. 
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Project Level PM Quantitative Hot-Spot Analysis – 
Consultation Document for Project of Air Quality Concern 

Completing a Particulate Matter (PM) Hot-Spot Analysis 
The general steps required to complete a quantitative PM hot-spot analysis are outlined below 
and described in detail in the EPA Office of Transportation and Air Quality guidance document 
“Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 

Nonattainment and Maintenance Areas” EPA-420-B-21-037, October 2021. 

* Described in the previous section.
** These Steps will be described and documented in a final air quality analysis report.
Step 2: Determine the Approach, Models, and Data

• Describe the project area (area substantially affected by the project, 58 FR 62212) and
emission sources.

• Determine general approach and analysis year(s) – year(s) of peak emissions during the
time frame of the transportation plan (69 FR 40056).

• Determine  National  Ambient  Air  Quality  Standards  (NAAQS)  and  PM  types  to  be
evaluated.

• Select emissions and dispersion models and methods to be used.
• Obtain project-specific data (e.g., fleet mix, peak-hour volumes and average speed).

Step 3: Estimate On-Road Motor Vehicle Emissions 
a. Estimate on-road motor vehicle emissions using MOVES.

Step 4: Estimate Dust and Other Emissions 
□ Estimate road dust emissions using AP-42 Paved Roads.
□ Do emissions from other sources (e.g., locomotives) need to be considered?

Step 9
Document Analysis ** 

Step 1 
Determine the Need for

Analysis* 

Step 4
Estimate Dust and Other 

Emissions 

Step 7 
Calculate Design 

Concentrations and Compare 
Build/No-Build Results ** 

Step 2
Determine Approach, 

Models and Data 

Step 3
Estimate On-Road Motor 

Vehicle Emissions 

Step 5 
Set Up and Run Air

Quality Model
(AERMOD) 

Step 6
Determine Background 

Concentrations 

Step 8
Consider Mitigation or
Control Measures ** 
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Step 5: Set Up and Run Air Quality Model (AERMOD) 
● Obtain and input required site data (e.g., meteorological).
● Input MOVES and AP-42 outputs (emission factors).
● Determine number and location of receptors, roadway links, and signal timing.
● Run air quality dispersion model and obtain concentration results.

Step 6: Determine Background Concentrations 
a. Determine   background   concentrations   from   nearby   and   other   emission   sources

excluding the emissions from the project itself.
- Nearby TMCS emissions are included
- Atypical Events Report will be needed.

Step 7: Calculate Design Concentrations and Compare Build/No-Build Results 
* Add step 5 results to background concentrations to obtain values for the Build scenario.
* Determine if the design values allow the project to conform.

Step 8: Consider Mitigation or Control Measures 
a. Consider measures to reduce emissions and redo the analysis. If mitigation measures are

required for project conformity, they must be included in the applicable SIP and be
enforceable.

b. Determine if the design values from allow the project to conform after implementing
mitigation or control measures.

Step 9: Document Analysis 
a. Determine if the project conforms or not based on the results of step 7 or step 8.

To support the conclusion that a project meets conformity under 40 CFR 93.116 and 93.123, at a minimum
the documentation will include:

- Description of proposed project, when it is expected to open, and projected travel activity data.
- Analysis year(s) examined and factors considering in determining year(s) of peak emissions.
- Emissions modeling data, model used with inputs and results, and how characterization of project links.
- Model inputs and results for road dust, construction emissions, and emissions from other source if needed.
- Air Quality modeling data, included model used, inputs and results and receptors.
- How background concentrations were determined.
- Any mitigation and control measures implemented, including public involvement or consultation if needed.
- How interagency and public participation requirements were met.
- Conclusion that the proposed project meets conformity requirements.
- Sources of data for modeling.
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Table 1. Proposed Inputs, Parameters and Data Sources 
Estimate On-Road Motor Vehicle Emissions (Step 3) 
MOVES3.1 Input Data Source/Detail 
Scale Onroad, Project Scale and Inventory MAG Regional Conformity Data 

(Spring, 2023) 
Time Spans 2050, 16 runs 

PM10 emission factors were developed for an 
analysis year of 2050, which represents the year 
peak emissions from the project are expected. 
Vehicle emissions of PM10 are a combination of 
vehicle exhaust, brakewear, tirewear, and road 
dust. Road dust is the largest contributor to the 
overall emissions. Because road dust is highly 
dependent on vehicle volumes, the analysis year 
of 2050 was selected as the year of peak 
emissions because it was the year with the 
greatest vehicle volumes. This has been reflected 
in the 2021 MAG Conformity Analysis budget 
test, which resulted in highest PM10 emissions 
in 2050 due to largest VMT and the most 
surrounding PM emissions. 

4 seasons (Jan, Apr, July & Oct) x 4 
weekday time periods (6-9AM, 9AM- 
4PM, 4-7PM & 7PM-6AM) 

Geographic Bounds Maricopa County EPA Hot Spot Guidance Section 4.4.4 
Onroad Vehicles All Fuels and Source Use Types EPA Hot Spot Guidance Section 4.4.5 
Road Type Urban Restricted and Urban Unrestricted 

access 
EPA Hot Spot Guidance Section 4.4.6 

Pollutants and Processes Primary Exhaust PM10-Total(for Running 
Exhaust and Crankcase Running Exhaust), 
Break Wear Particulate, Tire Wear Particulate 

EPA Hot Spot Guidance Sections 2.5, 
4.4.7 

General Output and Output 
Emissions Detail 

Output Database TBD EPA Hot Spot Guidance Section 4.4.8, 
4.4.9 & 4.6 

Create Input Database Input database will be created and modified for 
Project level using required Regional Inputs 
from latest Regional Conformity Analysis. 

MAG Regional Conformity Data 
(Spring, 2023) 

Project Data Manager Database will be created and MOVES3.1 
templates will be created to include local 
project data and information provided by 
MAG, e.g., Fuel, Age Distribution, 
Meteorology Data, to be consistent with the 
regional model. Links and Link Source Type 
will be specific to project as provided by the 
traffic study, any missing information will use 
default MOVES3.1 data. 

EPA Hot Spot Guidance Sections 4.5 
&Appendix D 

Meteorology Calculated from ADEQ Phoenix AERMET 
data based on 4 seasons and 4 weekday time 
periods from year 2017 to 2021.  

16 meteorology data set, 4 seasons (Jan, 
Apr, July & Oct) x 4 weekday time 
periods 

Age Distribution MAG local specific data (sourceTypeID: 11 – 
62, yearID: 2050, ageID:  0 -30) 

MAG Regional Conformity Data 
(Spring, 2023) 

Fuel MOVES default EPA Hot Spot Guidance Section 4.5.3 
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I/M Programs MAG local specific data (countyID: 4013, 
yearID: 2050) 

MAG Regional Conformity Data 
(Spring, 2023) 

Retrofit Data Not used 

Links Please see attached the link maps. 

Link Source Types Option 2 in the EPA’s PM Hot- spot 
Guidance Section 4.5.7 will be used. 

MAG Regional Conformity Data 
(Spring, 2023) 

Link Drive Schedules, 
Operating Mode Distribution 

Options 1 in the EPA’s PM Hot-spot 
Guidance Section 4.5.8 will be used. Average 
speeds and road types through the Links 
Importer will be used. 

Off-Network, Hoteling Not used 

Estimate Dust and Other Emissions (Step 4) 
AP-42, Fifth Edition, 2011 Parameter Data Source/Detail 
Average Weight Vehicles Freeways 3.83 tons in 2025, 3.87 tons in 

2030, 3.97 tons in 2040, and 4.08 tons in 
2050. Arterials 2.48 tons in 2025, 2.49 
tons in 2030, 2.48 tons in 2040, and 2.48 
tons in 2050 

Conformity Analysis for the FY 2022- 
2025 MAG TIP and the Momentum 
2050 RTP, dated December, 2021. 

Silt Loading Section 13.2.1 Paved Roads from AP 42 will 
be used, consistent with the Regional analysis 
from MAG. Emission factors for road and 
construction dust should be added to the 
emission factors generated for each link by 
MOVES. Ex. Silt loading – Freeways .02 
g/m^2, Arterials >10,000 ADT .067g/m^2, 
Low traffic roads <10,000 ADT .23g/m^2. 

EPA Hot Spot Guidance Section 6, 
When estimating emissions of re- 
entrained road dust from paved roads, 
site-specific silt loading data must be 
consistent with the data used for the 
project’s county in the regional 
emissions analysis (40 CFR 
93.123(c)(3)). 

Construction Dust Construction Emissions will not be addressed 
because the construction of this project is not 
expected to last longer than 5 years. 
There are no other sources (e.g., locomotives) 
that need to be considered for most projects. 

EPA Hot Spot Guidance Section 6.5 

Precipitation In 2008-2012 SIP/Regional Conformity used 
average of 32 days with at least .01 inch of 
precipitation County. 

The MAG 2012 Five Percent Plan for 
PM-10 (used for the Conformity 
Analysis for the FY 2022-2025 MAG 
TIP and the Momentum 2050 RTP, 
dated December, 2021). 

Set Up and Run Air Quality Model (AERMOD) (Step 5) 
AERMOD v.23132 Parameter Data Source/Detail 

Model Setup (CO Pathway) EPA Hot Spot Guidance Section 7.1, 
7.2 & Appendix J, 
AERMOD User’s Guide Section 2.3.2 
& 3.2 

TITLEONE TBD 
MODELOPT CONC FLAT. Initial modeling will be done 

with all sources and receptors at grade. 
Modeling Concentrations and Flat 
Terrain 

AVERTIME 24 Average across each 24-hour period 
from the available met data 

URBANOPT 1,645,000 Population of Phoenix, AZ 
https://www.census.gov/quickfacts/fact
/table/phoenixcityarizona/PST045222 

https://www.census.gov/quickfacts/fact/table/phoenixcityarizona/PST045222
https://www.census.gov/quickfacts/fact/table/phoenixcityarizona/PST045222
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FLAGPOLE Receptor height in meter, 1.8 
POLLUTID PM10 

Source Types and 
Characters (SO Pathway) 

LOCATION Srcid Srctyp (VOLUME) 
SRCPARAM Srcid Vlemis Relhgt Syinit Szinit VOLUME Source parameters 

See EPA Hot Spot Guidance 
Appendix J.3.1 

URBANSRC ALL All urban source 
EMISFACT Emission rate=1, Use SEASHR (season by 

hour-of-day) 

As directed by the PM Hot Spot Guidance, 
emissions were input in a manner to reflect 
changes in emission factors and vehicle 
volumes throughout the day. This was 
represented in AERMOD by specifying an 
emission rate of 1 g/s/m² with the variable 
variable emission rate option to specify the 
emission rate of 96 emission factors (4 
seasons/24 hours per day) for each emission 
source. Excel files that outline this process are 
included with MOVES and AERMOD 
modeling files for agency review. 
 

Total 16 MOVES run=4 
seasons x 4 time periods to 96 
factors (4 seasons/24 hours) 
See PM hot-spot training 
slides (FHWA, 2022) 

SRCGROUP ALL 
Meteorological Data (ME 
Pathway) 

SURFFILE Phoenix2017-2021.sfc 
ADOT followed up with ADEQ on the 
AERMET files- the Phoenix Sky Harbor 
Airport dataset. ADEQ provided a document 
detailing the AERMET data completeness, 
their representativeness of meteorology of the 
project area, and QA/QC. 

ADEQ Phoenix AERMET files 

PROFFILE Phoenix2017-2021.pfl 
ADOT followed up with ADEQ on the 
AERMET files- the Phoenix Sky Harbor 
Airport dataset. ADEQ provided a document 
detailing the AERMET data completeness, 
their representativeness of meteorology of the 
project area, and QA/QC. 

ADEQ Phoenix AERMET files 

SURFDATA 23183 2017 ADEQ Phoenix AERMET files 
UAIRDATA 23160 2017 ADEQ Phoenix AERMET files 
PROFBASE 0 ADEQ Phoenix AERMET files 

Run Met Pre-Processor Not used 
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Urban or Rural Sources Specifications for URBANSRC (SO Pathway). 
The emission sources are SR 303L and I-17 
mainlines, ramps, frontage roads, and cross 
streets. No nearby emission sources other than 
the roadway links included in the model run 
would be affected by the project. 
All emission sources used URBANOPT to 
specify urban dispersion coefficients. The 
PM Hot-spot Guidance recommends “in urban 
areas, sources should generally be treated as 
urban.” Appendix W recommends multiple 
procedures to identify an area as urban. Using 
the Auer land use procedure described in 
Section 7.2.1.1(b)(i). Based on aerial maps, this 
project is in the urban fringe of Phoenix that is 
partially developed. Currently, residential 
takes 5% of the land use, open space takes 
35%, and vacant land takes 31%, other minor 
land use includes industrial and commercial. 
Therefore, the use of urban dispersion 
coefficients is appropriate for the project area. 
 

EPA Hot Spot Guidance Section 7.5.5 
& Appendix J.4, 
AERMOD Implementation Guide, 
Section 7.2.3 of Appendix W to 40 CFR 
Part 51 

Receptors (RE Pathway) Please see attached receptor maps on pages 14 
to 18. 67th Avenue TI, 51st Avenue TI, 43rd 
Avenue TI, Sonoran Desert Dr TI, and Dove 
Valley Rd TI were selected for PM hotspot 
analysis that were ranked by ADT volumes on 
mainline and at intersections, and LOS and 
delay at intersections. 
The receptor placement is consistent with the 
guidance. Receptors were placed 5m from the 
edge of the roadway. Receptors were placed at 
25 meters spacing. (total 969 receptors for 67th 
Ave TI, 979 receptors for 51st Ave TI, 977 
receptors for 43rd Ave TI, 750 receptors for 
Sonoran Desert Dr TI, and 966 receptors for 
Dove Valley Rd TI). the highest PM 
concentration would normally occur at 
receptors near the roadway sources. the PM 
concentrations would  decrease further away 
from the roadway sources, and receptor 
placements further away from the source 
would not affect the highest PM concentration 
design value for the intersection and analysis 
results.   

EPA Hot Spot Guidance Section 7.6, 
AERMOD User’s Guide Section 2.3.4 
& 3.4, 
Section 7.2.2 of Appendix W to 40 CFR 
Part 51, 
See PM hot-spot training slides 

DISCCART X Y (Z) Z is optional if FLAGPOLE is already 
defined in CO Pathway. 

GRIDCART Not used 

Output (OU Pathway) 

RECTABLE 24 6th Since PM should be one or less 
exceedance per year, with 5 years of met 
data, the 6th highest concentration at 
each receptor 
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PLOTFILE Not used 
POSTFILE Not used 

Model Runs 
Determine Background Concentrations (Step 6) 
Source Type Description Data Source/Detail 
Nearby Sources 

TSMC AZ project has gone through the NEPA 
process, see link at: 
https://www.nist.gov/chips/national-
environmental-policy-act-nepa 

Below is the excerpt from the AQ section from 
its Draft Environmental Assessment: 

TSMC AZ has modeled and CPO has reviewed 
the estimated criteria pollutant emissions from 
all three phases (assuming emissions from 
semiconductor manufacturing at the technology 
nodes noted in Section 2.2.2) using the same air 
dispersion modeling software (i.e., AERMOD 
v21112 and AERMAP v18081) that TSMC 
used to obtain its current permit for Phases 1 
and 2. Background pollutant concentrations 
were determined from the closest ambient air 
monitors to the Facility. To achieve a 
conservative estimate of criteria pollutant 
emissions from all three phases, TSMC factored 
all anticipated emissions from full use of the 
SME and tools that would be installed in 
Phases 1 through 3 into its modeling approach. 
The resulting Facility-wide impact from the 
operations of Phases 1, 2, and 3 was added to 
the ambient air background levels to determine 
the total impact of the Proposed Project. This 
modeling showed that emissions under the 
Proposed Project would not cause an 
exceedance of NAAQS standards. 

TSMC AZ would have no significant effects 
with mitigation and BMPs for the air quality. 
TSMC SZ was modeled in the PM10 hotspot 
analysis per EPA’s correspondence on October 
2, 2024. 148-point sources and/or volume 
sources were exported from original TSMC 
AERMOD model provided by EPA and imported 
into SR303 AERMOD model. See materials 
provided. 

Maricopa Air Quality Permit 
Application, and email provided by 
EPA email, October 4, 2024 

https://www.nist.gov/chips/national-environmental-policy-act-nepa
https://www.nist.gov/chips/national-environmental-policy-act-nepa
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Other Sources (Ambient 
Monitoring Data) 

Please see the selected monitor’s location map 
and monitoring data with wind rose 
information. Zuni Hills (ZH) monitor was 
selected as PM background monitor. 

The background concentration data of Zuni 
Hills (ZH) monitor is representative for the 
project area because: 
1. Similar characteristics between the

monitor location and project area
including density, mix of emission
sources, land use, terrain, etc.

2. Distance of monitor from the project
area. ZH monitor is closer
to the project and have concentration
most similar to the project area.

3. Wind patterns between the monitor and
the project area. ZH monitor shows
significant upwind patterns.

Atypical Events Report is under preparation. 
See Atypical Events Report for detailed 
monitor data, calculations, and resulting 
recommended background concentrations 
when ready. 

For the design concentration, the highest 
sixth-highest value among all receptors 
should be added to the fourth highest 
background monitor value (Section 9.3.4 of 
PM Hot-spot Guidance). The design 
concentration will then be compared to 
NAAQS threshold for conformity 
determination. 

EPA Hot Spot Guidance Section 8.3, 
PM hot-spot training slides Module 5 
& 6 

References 

PM Hot-spot guidance, EPA-420-B-21-037, October 2021. 

User’s Guide for the AMS/EPA Regulatory Model (AERMOD), EPA-454/B-21-001, April 2021. 

AERMOD Implementation Guide, EPA-454/B-21-006, July 2021. 

User’s Guide for the AERMOD Meteorological Preprocessor (AERMET), EPA-454/B-22-006, June 2022. 

Completing Quantitative PM Hot-spot Analyses: 3-Day Course, FHWA, October 2022. 
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Figure 1. PM Links and Receptors Placement for Air Quality Modeling 
(67th Avenue & SR303L, F0561) 

There are no existing developments or sidewalks beyond the freeway mainline at 67th Avenue. In addition, 
there will be no planned developments for the next 10 years. Thus, the proposed sidewalks at the TI are for 
future use as there are currently no connections to the north or south of the TI, the likelihood of the 
sidewalks being used would be minor. No PM receptors would be placed on the sidewalks as a result.  
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Figure 2. PM Links and Receptors Placement for Air Quality Modeling 
(51st Avenue & SR303L, F0562) 
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Figure 3. PM Links and Receptors Placement for Air Quality Modeling 
(43rd Avenue & SR303L, F0562) 



Project Name: SR 303L, 51st Ave to I-17 & SR 303L, Lake Pleasant Parkway to 51st Avenue 
Federal Project No’s.: 303-A(203)T & 303-A(229)T 
ADOT Project No’s.: 303 MA 136 F0562 01C & 303 MA 131 F0561 01C   

10/17/2024 Page|41 

 

 

Figure 4. PM Links and Receptors Placement for Air Quality Modeling 
(Sonoran Desert Dr & I-17, F0562) 
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Figure 5. PM Links and Receptors Placement for Air Quality Modeling 
(Dove Valley Rd & I-17, F0562) 
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Figure 6. PM Monitoring Sites adjacent to the Project Area (F0561 & F0562) 
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Number of complete monitoring days at Zuni Hills: 

2019 2020 2021 Total 
361 365 365 1091 

4th Highest 24-hour readings at Zuni Hills Without removing atypical events (in red number): 
2021 2022 2023 

1 248 167 146 
2 142 126 129 
3 122 116 125 
4 110 107 120 

Based on the background PM10 concentrations and preliminary modeling results, the  potential 
dates (subject to minor changes based on coordination with EPA) of the atypical events to be 
removed for Zuni Hills are: 7/9/2021; 7/10/2021; 10/12/2021; 10/11/2021; 9/2/2022; 8/31/2023; 
7/21/2023; 7/26/2023; 4/3/2023. These dates have been flagged as atypical events because of 
PM10 exceedances at varies PM10 monitors per communication between Beverly Chenausky 
(ADOT) and Ron Pope (AQD) on April 5, 2024. EPA reviewed these days and replied on 
September 10 and stated that “The green days show impacts at other monitors as well as sustained WS 
over 25mph at the airport along with weather type logs of dust or drops in visibility. The yellow days 
showed spikes at other monitors but sustained WS were not at or over 25mph, there were no notes on 
adverse weather types, nor noticeable changes in visibility.” For the yellow days, EPA would like to see 
more evidence to support the weight of evidence for their removal compared to the green days.  
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4th Highest 24-hour readings at Zuni Hills after removing atypical events (in red number). 
Pending EPA approval. 

2021 2022 2023 
1 110 126 146 
2 84 116 66 
3 72 107 65 
4 70 87 62 

Source: https://www.epa.gov/outdoor-air-quality-data/download-daily-data 

Source: email from Ron Pope (AQD) Friday, April 5, 2024 

https://www.epa.gov/outdoor-air-quality-data/download-daily-data
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TSMC Facility Modeling Approach and Results 

EPA provided the TSMC AERMOD input file for PM10 from the document as 4D2D6C7F.inp 
on October 4, 2024, which contains every modeled source information for TSMC facilities. See 
screenshot below. In all, there were 148 point sources and/or volume sources modeled for the 
TSMC facilities, and 1000 receptors were modeled around the TSMC facilities. 

After running the original TSMC AERMOD file provided by EPA with ADEQ Met file with 
data between 2017 and 2021, the maximum and 6th high 24-hour PM10 concentration results in 
the TSMC immediate property line on the east (red circle in figure below) and the 6th highest 
24-hour PM10 concentration from TSMC facilities would be 8.2 ug/m3.



 

 

Per EPA’s suggestion, to be consistent with the source parameters and locations from the TSMC 
permit, we exported all TSMC sources into excel files and re-imported them into our SR303 
AERMOD file for every TI under evaluation, that way the source parameters and locations 
would be identical, see example figures below for imported TSMC sources in SR303 AERMOD 
models at nearby 43rd Ave TI and 51st Ave TI. 

Because the PM10 concentrations generated by TSMC facilities are far less than those generated 
by roadway emissions from SR303 project, the PM10 hotspot areas would still be located near at 
each TI/intersection that our modeled receptors already cover those areas. And there is no need 
to input the 1000 receptors from TSMC AERMOD file into our SR303 AERMOD model file.  

 

 

 



 



 

Below are the results with PM10 concentration contours for each analyzed TI/intersections with 
TSMC facilities sources included. We modeled receptors along sidewalks at Sonoran Desert Dr 



TI and Dove Valley Rd TI per EPA’s direction.









 



Permit Information other Background 



TSMC_application.pdf
TSMC_TSD_initialpermit.docx 

4D2D6C7F.inp



Beverly Chenausky

ASSISTANT ENVIRONMENTAL ADMINISTRATOR

ARIZONA DEPARTMENT OF TRANSPORTATION

MD EM02,  

480.390.3417

azdot.gov



Caution: This email originated from outside EPA, please exercise additional caution when deciding whether to open
attachments or click on provided links.

 

Atypical Events Approach for Loop 303, Lake Pleasant Parkway to I-17 Improvements @ Mon, May 13, 2024 10:00am – 12:00pm (GMT-07)

Join with Google Meet – Discussion on days and data needs for atypical event and monitor selection.Project Details, Public meeting materialshttps://azdot.gov/projects/central-district-projects/loop-303-lake-pleasant-parkway-

 

 



Join with Google Meet

Meeting link

meet.google.com/exp-zwjq-ouz

Join by phone

+1 929-282-0937(US) 
PIN: 673321219

More phone numbers

Attachments

F0561&F0562_SR303_AQ_C...

5.29.24 EPA Comments o...

Discussion on days and data needs for atypical event
and monitor selection.

Project Details, Public meeting materials
https://azdot.gov/projects/central-district-projects/loop-

303-lake-pleasant-parkway-i-17-improvements

Draft Modeling Files - Refer to 9/5 email with
documents

https://azdot.my.workfront. 
adobe.com/document/public/view?publicToken=

GwwbpJWS7fbmmc9m3z90_
fYpLoJa9tRgPYSDw1pVB8UDOHb9mOK
Nyy4XIC7cBiCHZDdaYgMMPb6Cv5gJO

ZSoWQ==&endcap

When

 11am – 12pm (Mountain⋅Monday Sep 23, 2024 
Standard Time - Phoenix)

Guests

- organizer Beverly Chenausky

ADOTAirNoise - ADOT

ddunn@aztec.us

dshu@aztec.us

Ivan Racic

Joonwon Joo

Katie Rodriguez

mchase@aztec.us

Morgan Ghods

seeds.amy@epa.gov

ssingh@aztec.us

Sandy Thoms

tsui.william@epa.gov



wickersham.lindsay@epa.gov

View all guest info

wickersham.lindsay@epa.gov for Reply

YesNoMaybe

More options

Invitation from Google Calendar

You are receiving this email because you are an attendee on the event. To stop receiving future updates for this event, decline this
event.

Forwarding this invitation could allow any recipient to send a response to the organizer, be added to the guest list, invite others
regardless of their own invitation status, or modify your RSVP. Learn more























Figure 1 Simplified Process Flow Diagram
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Table 2 MCAQD Non-Title V Permit Application Requirements

Table 3 MCAQD Minor NSR Requirements
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Best Available Control Technology (BACT) Guidelines, Part D: BACT Guidelines for Non-Major 
Polluting Facilities



Table 4 Total Annual PTE Associated with Emergency Generators

Best Available Control Technology (BACT) Guidelines, Part D: BACT Guidelines for Non-Major 
Polluting Facilities
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Maricopa County Air Quality Department
N Central Ave, Suite 1 , Phoenix, AZ 850

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits maricopa.gov

NON-TITLE V PERMIT - APPLICATION INSTRUCTIONS 
APPLICATION FOR A NON-TITLE V AIR QUALITY PERMIT 

Is this the right application for your needs? 
Use this form to apply for a Non-Title V air quality permit. Do not use this form to renew a Non-Title V permit, amend prior 
applications, add additional pieces of equipment to an existing permitted facility, transfer a current air quality permit from one person to 
another, or apply for a Title V air quality permit. Separate application forms are available for these purposes. 

Your facility may be eligible for an Authority to Operate (ATO) under a General Permit. The General Permit program offers an 
alternative to regular permits and simplifies the process for authorizing operation. To see if your facility qualifies for an ATO under a 
General Permit or for more information, please visit our General Permit Information page or call (602) 506-6010. Do not use this 
application to apply for an ATO under a General Permit. 

How to complete this application 
Complete the application by typing or printing legibly. Complete items 1-18 and any additional sections that are applicable to your 
facility. Submit manufacturers' drawings and specifications when required by the permit application. If necessary, attach additional sheets 
to the application to provide all required information. Submit the application by completing the attached original forms. All applicants 
must complete items 1 through 18 or the application will be deemed incomplete. If supporting calculations to verify the facility's 
emissions are not included for Section Z of the application, all emission estimates will be performed by an MCAQD permit engineer. 
The applicant will be charged for this activity as a billable permit action at the current hourly permit processing rate. 

Public Records 
The submitted application and documents become the property of the Maricopa County Air Quality Department (hereafter referred to 
as the Department) and will not be returned. All submitted documents will be available to the public unless a notice of confidentiality has 
been submitted by the applicant in accordance with Arizona Revised Statutes (ARS) §49-487 and accepted by the Department in 
accordance with Maricopa County Air Pollution Control Regulations, Rules 100 and 200. If confidentiality is claimed pursuant to ARS 
§49-487, a fully completed application with confidential information clearly identified along with a separate copy of the application for
public review without the confidential information and a written justification for the confidentiality claimed must be submitted.

Fees 
Before the permit is issued, the applicant will be billed for all permit processing 

time required for a billable permit action. If the application is submitted as a result of receiving a notice of violation (NOV), an additional 
$100.00 late fee must accompany the application. Before the permit is issued, the Permittee will be billed for all permit processing time 
required for a billable permit action at a rate of $15 . 0 per hour, adjusted annually under Department Rule 280 (Fees), §304. An annual 
administrative fee will also be charged per Rule 280, §302.2. For questions regarding billing, call (602) 506-6010. 

Assistance and Resources 
If you would like to schedule a pre-application meeting with permitting staff, please contact the Non-Title V Permitting Supervisor at 
602-506-7248. If you need assistance completing the application package, please contact our Business Assistance Office at 602-506-5102.

Maricopa County Air Pollution Control Regulations are available at the above address or may be viewed and/or downloaded from the 
Adopted Rules page of our web site. 

In accordance with A.R.S. §11-1604: 
Notice of Regulatory Reform 

A. A county shall not base a licensing decision in whole or in part on a licensing requirement or condition that is not specifically
authorized by statute, rule, ordinance or delegation agreement. A general grant of authority does not constitute a basis for imposing a
licensing requirement or condition unless the authority specifically authorizes the requirement or condition.
B. Unless specifically authorized, a county shall avoid duplication of other laws that do not enhance regulatory clarity and shall avoid
dual permitting to the maximum extent practicable.
C. This section does not prohibit county flexibility to issue licenses or adopt ordinances or codes.
D. A county shall not request or initiate discussions with a person about waiving that person's rights.
E. This section may be enforced in a private civil action and relief may be awarded against a county. The court may award reasonable
attorney fees, damages and all fees associated with the license application to a party that prevails in an action against a county for a
violation of this section.
F. A county employee may not intentionally or knowingly violate this section. A violation of this section is cause for disciplinary action
or dismissal pursuant to the county's adopted personnel policy.
G. This section does not abrogate the immunity provided by section 12-820.01 or 12-820.02.



Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

Form Revised Mar Page 1 of 27 

For Office Use Only Date Received: Log Number: 

APPLICATION FOR A NON-TITLE V AIR QUALITY PERMIT 
As required by A.R.S. §49-480 and Maricopa County Air Pollution Control Regulations, Rule 200 

ALL APPLICANTS MUST COMPLETE THE ENTIRE APPLICATION 

1. Business Name (as filed with the
Arizona Corporation Commission):

2. Is this a portable source? Yes (If yes, provide the current site info in items 2a, 2b & 3) No (Complete items 2a, 2b & 3) 

2a. Address of site: 

City: State: AZ Zip Code: 

2b. Parcel # Look up using the Maricopa County Assessor parcel lookup search 

3. Contact at Site: Phone: Email: 

4. Type of Ownership: Corporation Sole Owner Partnership Government Other - Specify: 

5. Name of Ownership or Legal Entity:

Address:

City: State: Zip Code: 

6. Ownership Contact: 6a. Phone: 6b. Fax: 

7. Send All Company Name: Attn: 
Correspondence Address: 
Including Invoice
And Permit To: City: State: Zip Code: 

8. SIC (Standard Industrial Classification) or NAICS (North American Industry Classification) Code(s):

9. Brief Description of Business
or Process at Site:

10. Operating Schedule Hours Per Day: Days Per Week: Weeks Per Year: 

11. Projected Start-Up Date (New Facilities):

12. The authorized contact person regarding this application is:

Name: Title: 

Company: Email: 

Phone: Fax: 

13. I certify that I am familiar with the operations and equipment represented on this application, and the corresponding attachments,
and the information provided herein is true and complete to the best of my knowledge.

Signature of owner or
responsible official of business:

Type or Print Name and Title:

Date:

Important: Please note that email will be our primary means for routine communication with you, unless you do not have an email 
account. Please be sure that your email address is entered correctly. 

TSMC Arizona Corporation

■

32200 N 43rd Street

Phoenix 85083

204-09-001

Robert Sandoval 602-558-5670 sandoval@tsmc.com

TSMC Arizona Corporation

2510 W Dunlap Avenue Suite 600

Phoenix AZ 85021

Brian Harrison 602-567-1688

TSMC Arizona Corporation Brian Harrison

2510 W Dunlap Avenue Suite 600

Phoenix AZ 85021

3674

semiconductor manufacturing

24 7 52

January 2024

Xinze Peng

GHD Services Inc.

Air Compliance Engineer

xinze.peng@ghd.com

+1 949 585-5246

Sr. Vice President
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Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 
14. SITE DIAGRAM: Attach a site layout showing distances to property lines, equipment, controls, ducts, stacks and emission points.

Also show storage areas for fuels, raw materials, chemicals, finished products, waste materials, etc. Attach additional sheets if
necessary.
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Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 
15. PROCESS FLOW DIAGRAM: Attach a flow diagram which indicates how processes/activities are conducted at the facility.

Begin with raw materials and show each step in the production process. Indicate emissions control devices and all emission points.
Attach additional sheets if necessary.
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Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 
16. OPERATION & MAINTENANCE (O&M) PLAN(S): O&M Plans are required for any process that vents emissions through a

control device and includes both add-on control type equipment or processes whose controls are integrated into the design of the
process equipment. Indicate if your facility has such control devices. (The list below is not an all-inclusive list of control devices.)

Equipment No Yes How Many? 

Baghouse 

Dust Collector/Filter 

Incineration System (e.g., catalytic or thermal oxidizer, afterburner, boiler, process heater, flare) 

Specify: 

Adsorption Unit (e.g., resin, carbon filter, other) 

Specify: 

Absorption Unit (e.g., scrubber) 

Specify: 

If you checked YES to any of these boxes, submit a separate O&M Plan for each control device. The O&M Plan should specify key 
system operating parameters and limits, maintenance procedures and schedules, and documentation methods necessary to demonstrate 
proper operation and maintenance for the control device. For new equipment or processes, provide an educated estimate of the ranges of 
any parameters to be monitored. These ranges should be supported with manufacturer’s test data or other manufacturer’s data from 
engineering calculations and/or experience with the equipment. In addition, O&M Plans should be prepared in accordance with Maricopa 
County Air Quality Department O&M Plan Guidelines. These guidelines can be obtained on the Forms and Applications web page, on  
the Operations & Maintenance tab. Multiple control devices can be combined in a single O&M Plan providing they are identical in type, 
capacity, and use. A separate O&M Plan is required for each device that is unique in type, capacity, or use. 

17. DUST CONTROL PLAN: Facilities that conduct “routine” dust-generating operations with a disturbed surface area that equals or
exceeds 0.10 acre (4,356 square feet) are required to submit a Dust Control Plan. “Routine” is defined as any dust-generating operation
which occurs more than 4 times per year or lasts 30 cumulative days or more per year. Dust-generating operations involve any activity
capable of generating fugitive dust including, but not limited to, land clearing, earthmoving, weed abatement by discing or blading,
excavating, vehicle use and movement on unpaved parking lots, the operation of any outdoor equipment, or bulk material handling,
storing and/or transporting. Bulk materials include, but are not limited to, non-metallic minerals, soil, demolition debris, cotton, trash,
saw dust, feed, grain, fertilizers, fluff from shredders, dry concrete, or any other material that is capable of producing fugitive dust.

A. Indicate if your facility has or conducts any of the following: 

Unpaved parking lots No Yes 

Unpaved staging/material storage areas No Yes 

Unpaved haul/access roads No Yes 

Open storage piles No Yes 

Bulk material hauling, storing and/or transporting No Yes 

Weed abatement by discing or blading No Yes 

Blasting operations No Yes 

Other routine dust-generating activity No Yes 

12

RCTOs

72

scrubbers
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Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 
C. If you checked YES to any of the items in Question 17(A) and have more than 0.10 acre (4,356 square feet) of disturbed

surface area, you must submit a Dust Control Plan with this application. The appropriate dust control plan forms are available
on our website.

Rule 316 Dust Control Plan (Non-metallic mineral processing facilities subject to Rule 316) 

Rule 310 Dust Control Plan (All other facilities not subject to Rule 316) 

ubmit
only those sections that apply to this facility. Note that Section Z must be completed by all applicants.

A Fuel Burning Equipment 

B Internal Combustion Engines & Turbines 

C Petroleum Storage Tanks 

D Water & Soil Remediation 

E Surface Coating 

F Woodworking Operations 

G Solvent Cleaning 

H Metal Finishing Processes 

I Dry Cleaning Equipment 

J Graphic Arts 

K-1 Concrete Batch Plants

K-2 Non-Metallic Mineral Mining and/or Processing

K-3  Asphalt Production

K-4  Non-Metallic Mineral Storage and Processing (continued)

L Abrasive Blasting 

X Emissions Sources for Hazardous Air Pollutants 

Y  Other Sources 

Z Air Pollution Emissions 

B. How many acres of disturbed surface area does the facility have? 700

✔

✔

✔

✔

✔

✔
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Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 
SECTION A. EXTERNAL FUEL BURNING EQUIPMENT 

Your facility may not require a Non-Title V permit if the facility is eligible to obtain an authority to operate (ATO) under a general 
permit. (Refer to the Fuel Burning General Permit Application to determine eligibility)

Complete this section if you burn natural gas, propane, butane, waste derived fuel, fuel oils, used oil, diesel, kerosene, gasoline, coal, 
charcoal, wood, or any other fossil fuel. Provide complete specifications for non-commercial and special fuels. Describe equipment such 
as boilers, furnaces, space heaters, water heaters, dryers, pool and spa heaters, kilns, ovens, burners, stoves, steam cleaners, hot water 
pressure washers, etc, with an input rating of 300,000 Btu/hr or more. Do not include vehicles, forklifts, lawn mowers, weed eaters and 
hand-held equipment operating on fossil fuels. Use Section Y to describe items such as asphalt kettles, incinerators, crematories, and 
emission control devices burning fuel. List internal combustion engines and gas turbines in Section B. 

Fuel Type Make / Model / Identification # Date of 
Installation 

Number of 
Hours in Operation 

Annually 

Equipment 
Rating (Btu/hr)* 

*Equipment rating is the heat input capacity for each external combustion unit (boiler, heater, etc.) in Btu/hr.

natural gas Danstoker / GLOBAL No. 3 Boilers (6) TBD 300 5,120,000

natural gas RCTO - D-Tech Group (12) TBD 8760 3,458,000
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Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 
SECTION B. INTERNAL COMBUSTION ENGINES & TURBINES 

Your facility may not require a Non-Title V permit if the facility is eligible to obtain an authority to operate (ATO) under a general 
permit. (Refer to the Emergency Internal Combustion Engine General Permit Application to determine eligibility.) 

This section applies to stationary fuel-fired equipment such as generators, fire pumps, air conditioning compressor engines, co-generation 
units, etc. Do not include vehicles, forklifts, lawnmowers, and hand-held equipment. 

Portable engines that remain in one location for no more than 12-consecutive months are exempt from permitting requirements. If you 
believe your engine may qualify, please fill out a Non-Road Engine Determination Form. 

Submit the manufacturer's specification sheets for each engine listed, specifying the engine make, model, manufactured date, emission 
data, and maximum engine power rating. 

Fuel Type Make / Model / Identification # * Emergency or 
Non-emergency 

Date 
Manufactured 

Number of 
Hours in 

Operation 
Annually 

Engine 
Rating 

(bhp) ** 

Genset 
Output 

(hp, kW) 

* Describe air pollution abatement/controls, if any.

** Enter the brake horsepower (bhp) rating of the engine. This information may be found on the engine faceplate or obtained from 
the engine manufacturer. The engine bhp rating should not be confused with the output power rating of the generator. 

Diesel  KOHLER / Mitsubishi - S16R
R2PTAW2-1 Engines (22)

Emergency TBD 18 2,293 2,180

Diesel CLARKE / DQ6H-UFAA88 - Fire Pump
Engine (2)

Emergency TBD 18 360 268
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Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 
SECTION C. PETROLEUM STORAGE TANKS 

Your facility may not require a Non-Title V permit if the facility is eligible to obtain an authority to operate (ATO) under a general 
permit. (Refer to the Gasoline Dispensing General Permit Application to determine eligibility.) 

This section applies to storage of gasoline and  which have a true vapor pressure of .5 psia or greater under actual 
loading conditions. Petroleum terminals and bulk plants must use Section Y instead of this section. Also use Section Y to list storage 
tanks containing liquids with a vapor pressure less than .5 psia, non-petroleum organic liquids, caustic solutions, acids, etc. 

1. Describe Tanks and Products Stored

Product Stored 
Capacity of 
Each Tank 
(gallons) 

Above Ground or 
Underground? 

Date of 
Installation 

Submerged Fill 
Pipe? (Yes/No)* 

Stage I Vapor 
Recovery 
System? 

(Yes/No)** 

*A fill pipe is considered submerged if the discharge opening is completely submerged when the liquid level is six inches above the tank bottom. All
gasoline storage tanks with a capacity of more than 250 gallons must be equipped with a submerged fill pipe.

**A Stage I Vapor Recovery System returns displaced vapors from the storage tank into the tank truck from where the liquid is loaded.

2. Estimate total annual throughput for each product stored in these tanks.

Product: Gallons/year: 

Product: Gallons/year: 

Product: Gallons/year: 

Product: Gallons/year: 

Product: Gallons/year: 

Product: Gallons/year: 

Product: Gallons/year: 

3. Is any gasoline stored at this facility resold? Yes No 

Diesel Fuel 27,738 Aboveground TBD Yes No

Diesel Fuel 86,214

■
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Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 

Form Revised 22Mar Page 22 of 27 

SECTION L. ABRASIVE BLASTING 
This section is intended for all processes, equipment, and related emission controls associated with abrasive blasting operations (e.g. 
surface preparation using an abrasive media propelled by pressurized liquid, compressed air, or other method against a substrate's 
surface). 

1. Is abrasive blasting performed daily or is it part of the facility's primary work activities? Yes No 

2. Describe substrate being blasted (e.g., metal, stone, concrete, etc.):

3. Describe substrate being removed (e.g., non-leaded paint, leaded paint, rust, etc.):

If leaded paint was indicated on item 3, indicate the percent concentration of lead in the paint: % 

4. Blast Media: Indicate the type and quantity of each blast media used and submit a safety data sheet (SDS).

Type of Blast Media Maximum Annual Usage 
(tons/yr) 

Are Blast Media 
CARB Certified? 

(Yes/No) * 

How many times are 
Blast Media reclaimed 

for reuse? 

*Certified by California Air Resources Board (CARB) pursuant to Section 92530 of Subchapter 6, Title 17, California Code of Regulations.
See the CARB list of certified abrasives.

5. List all abrasive blasting equipment.
Equipment 
Type (see 

list below)** 

Make / Model / 
Identification # 

Blasting Method  
(see list below)*** 

Internal Volume 
(ft3) 

Confined or 
Unconfined? 

Equipment 
Exhaust Vents 

**Equipment Types: A. Booth   B. Enclosure  C. Room   D. Cabinet   E. Other (Specify): 

***Blasting Methods:  A. Hydroblasting B. Wet Abrasive Blasting  C. Dry Abrasive Blasting   D. Vacuum Blasting 

E. Other (Specify):

6. Describe air pollution control devices. Submit an Operation and Maintenance (O&M) Plan for each control device listed and provide
written documentation of control efficiency (e.g., manufacturer's data or actual test data).

Type of Control 
Device Make / Model / Identification # Maximum Design Air 

Flow Rate (CFM) 

Control 
Efficiency (% 

Weight) 

Control Exhaust 
Vents: 

(indoors / outdoors) 

metal parts

residual chemical

soda lime glass 0.55 No

B NORMFINISH DI-12 P C 23 Confined to SEX scrubber

scrubber



M
ar

ic
op

a
C

ou
nt

y
A

ir
Q

ua
lit

y
De

pa
rtm

en
t

Ph
on

e:
60

2.
50

6.
60

10
Fa

x:
60

2.
37

2.
05

87
A

Q
Pe

rm
its

@
m

a
ric

op
a

.g
ov

SE
C

T
IO

N
 X

. E
M

IS
SI

O
N

S 
SO

U
R

C
E

S 
F

O
R

 H
A

Z
A

R
D

O
U

S 
A

IR
 P

O
L

L
U

T
A

N
T

S 
Th

is 
se

ct
io

n 
is 

fo
r a

ll 
fa

ci
lit

ie
s w

hi
ch

 w
ill

 h
av

e 
ha

za
rd

ou
s a

ir 
po

llu
ta

nt
 (H

A
P)

 e
m

iss
io

ns
 o

f a
ny

 si
ng

le
 fe

de
ra

l H
A

P 
lis

te
d 

on
 th

e 
las

t p
ag

e 
of

 th
e 

ap
pl

ica
tio

n.
   

 

Id
en

tif
y 

ea
ch

 H
A

P 
em

iss
io

n 
so

ur
ce

 an
d 

ea
ch

 H
A

P 
as

so
cia

te
d 

w
ith

 th
at

 e
m

iss
io

n 
so

ur
ce

 fo
r t

he
 e

nt
ire

 fa
ci

lit
y. 

U
se

 as
 m

an
y 

lin
es

 as
 n

ec
es

sa
ry

 fo
r e

ac
h 

H
A

P 
so

ur
ce

. 

So
ur

ce
 o

r 
E

qu
ip

m
en

t 
N

am
e 

H
A

P 
an

d/
or

 
CA

S 
#

 

H
A

P 
E

m
iss

io
n 

Ra
te

 
St

ac
k 

or
 P

oi
nt

 D
isc

ha
rg

e 
Pa

ra
m

et
er

s (
3)

 
Bu

ild
in

g 
or

 R
el

ea
se

 S
ou

rc
e 

D
im

en
sio

ns
 (4

) 
D

ist
an

ce
 

fr
om

 
So

ur
ce

 to
 

N
ea

re
st

 
Pr

op
er

ty
 

Li
ne

 (f
t) 

(5
) 

(lb
/h

r) 
(1

) 
(to

ns
/y

r) 
(2

) 
St

ac
k 

ID
 

St
ac

k 
H

ei
gh

t 
A

bo
ve

 
G

ro
un

d 
(ft

) 

E
xi

t 
V

el
oc

ity
 

(fp
s)

 

Fl
ow

 
Ra

te
 

(A
CF

M
) 

Te
m

p 
(ºF

) 
Le

ng
th

 
(ft

) 
W

id
th

 
(ft

) 
H

ei
gh

t 
(ft

) 

(1
)P

ou
nd

s p
er

 h
ou

r (
lb

/h
r) 

is 
ac

tu
al 

em
iss

io
n 

ra
te

 e
st

im
at

ed
 o

r m
ea

su
re

d 
by

 ap
pl

ica
nt

 to
 b

e r
ele

as
ed

 fr
om

 th
e e

m
iss

io
ns

 so
ur

ce
.

(2
)T

on
s p

er
 y

ea
r i

s a
ct

ua
l a

nn
ua

l e
m

iss
io

n 
ra

te
 e

st
im

at
ed

 o
r m

ea
su

re
d 

by
 ap

pl
ica

nt
 to

 b
e r

ele
as

ed
 fr

om
 th

e e
m

iss
io

ns
 so

ur
ce

. T
hi

s v
alu

e 
sh

ou
ld

 ta
ke

 in
to

 a
cc

ou
nt

 p
ro

ce
ss

 o
pe

ra
tin

g 
sc

he
du

les
.

(3
)I

f t
he

 e
m

iss
io

n 
so

ur
ce

 is
 a

 p
oi

nt
 so

ur
ce

, p
ro

vi
de

 in
fo

rm
at

io
n 

ab
ou

t t
he

 st
ac

k 
or

 p
oi

nt
 o

f d
isc

ha
rg

e.

(4
)I

f t
he

 em
iss

io
n 

so
ur

ce
 is

 a
 n

on
-p

oi
nt

 (a
re

a)
 so

ur
ce

 lo
ca

te
d 

in
sid

e 
a b

ui
ld

in
g,

 p
ro

vi
de

 th
e d

im
en

sio
ns

 o
f t

he
 b

ui
ld

in
g.

 O
th

er
w

ise
, p

ro
vi

de
 th

e d
im

en
sio

n 
of

 th
e r

ele
as

e 
so

ur
ce

.

(5
)E

nt
er

 th
e c

lo
se

st
 d

ist
an

ce
 b

et
w

ee
n 

th
e e

m
iss

io
n 

so
ur

ce
 an

d 
th

e n
ea

re
st 

pr
op

er
ty

 b
ou

nd
ar

y.

Fo
rm

Re
vi

se
d2

2M
ar

Pa
ge

 2
3 

of
 2

7  

N
O

N
-T

IT
LE

 V
 P

ER
M

IT
 A

PP
LI

CA
T

IO
N

 



Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 

Form Revised 22Mar Page 24 of 27 

SECTION Y. OTHER SOURCES 

This section is intended for all emissions related activities, equipment and applicable emission controls which are not covered in previous 
sections. Use a separate sheet for each process line. If you need additional sheets, print multiple copies of this page. 

Provide a simple process (block flow) diagram with emission points and/or emission areas and control equipment identified. In response 
to item 2, provide a detailed step-by-step narrative, including how raw materials are handled, stored, processed, mixed, treated, and 
converted to finished products. Provide flow rates, temperatures, pressures, and other appropriate details concerning each process. 
Whenever available, provide manufacturer's data sheets and literature. Describe in detail how waste materials are generated, handled, 
stored, processed, mixed, treated and disposed of. List each material that is partially recovered, salvaged or otherwise reclaimed. Provide 
estimates of the quantities of such material recoveries on an annual basis. Describe how the annual quantity figures were developed. 

1. Name of Process, Equipment Grouping or Activity:

2. Narrative description:

3. Equipment List. Include machinery, storage silos, tanks, etc.
Assigned Equipment 

# 
Make / Model / 
Identification # Date of Installation Rated Capacity (specify 

units) 
Exhausted to Control? 

(Yes/No) 

4. Material List. List all materials handled, stored, processed, used, mixed, treated, or emitted from the facility, including but not limited to
chemicals, mixtures, resins, cleaning compounds, etc. Submit a copy of the Safety Data Sheet (SDS) for each material and number the
SDS to correspond to the table below.

SDS # Material 
Chemical 

Composition (% 
weight) 

Annual Usage or 
Throughput 

(gal/lbs/tons) 

Amount Shipped as 
Waste 

(gal/lbs/tons) 

Equipment 
Number in which 

used** 

**Specify the assigned equipment number from item 3, column 1 for the piece of equipment in which the material is used. 

5. Describe air pollution control devices. Submit an Operation and Maintenance (O&M) Plan for each control device listed and provide
written documentation of control efficiency (e.g., manufacturer's data or actual test data).

Type of 
Control 
Device 

Make / Model / Identification # 
Maximum Design 

Air Flow Rate 
(CFM) 

Control 
Efficiency (% 

Weight) 

Equipment 
Controlled *** 

***Specify the assigned equipment number from item 3, column 1 for the piece of equipment whose emissions are being controlled by the 
control device. 



1 VOCs are defined by EPA in their Technical Overview of Volatile Organic Compounds web page.

Form Revised 22Mar Page 25 of 27 

Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

SECTION Z. AIR POLLUTANT EMISSIONS 
Provide a summary of the projected actual air emissions on an annual basis for the entire site in the following summary tables. Submit 
detailed calculations to support the figures. 

Pollutant Emissions (lbs/yr) 

Carbon monoxide (CO) 

Oxides of nitrogen (NOx) 

Oxides of sulfur (SOx) 

Particulates of 2.5 microns or smaller (PM2.5) 

Particulates of 10 microns or smaller (PM10) 

Total suspended particulates (TSP), including PM10 

Volatile organic compounds (VOCs)1 

Lead 

Federal hazardous air pollutants (list each one separately): 

NON-TITLE V PERMIT APPLICATION 

1

2

0

Benzene

Toluene

Xylenes 1

Formaldehyde

HF

HCl

Cl2

Acetonitrile

COS

TiCl4

Arsine

H2SO4



Maricopa County Air Quality Department

Phone: 602.506.6010 Fax: 602.372.0587
AQPermits@maricopa.gov

NON-TITLE V PERMIT APPLICATION 

Form Revised 22Mar Page 26 of 27 

Do not include the emissions from motor vehicles. Include the emissions from stationary sources, portable sources, test areas, 
experimental facilities, evaporative losses, storage and handling losses, fuel loading and unloading losses, etc. Specifically identify the 
following in detailed calculations: 

1. Emissions From Each Point Source And Each Stack 4. Overall Efficiencies
2. Capture Efficiencies 5. Fugitive Emissions
3. Control Efficiencies 6. Non-point (area) Emissions

For particulate (dust) emissions, describe the types of particulates being emitted and the quantities of emissions for each type. Whenever a 
material is identified by a trade name, also provide its generic name and its chemical abstract service (CAS) number. 

Facilities with emissions greater than or equal to the thresholds shown below may be subject to additional permitting requirements, such 
as minor New Source Review (NSR) and/or Best Available Control Technology (BACT) per MCAQD Rule 241. 

Pollutant Potential to Emit Threshold (tpy) 
Minor NSR BACT 

Fine Particulate Matter (PM2.5) 5  10 
Respirable Particulate Matter (PM10) 7.5 15 

Sulfur Dioxide (SO2) 20 40 
Nitrogen Oxides (NOx) 20 40 

Volatile Organic Compounds 20 40 
   

For sources subject to minor NSR and required to conduct an ambient air quality impact assessment, see the Minor New Source Review 
Air Dispersion Modeling Guideline. 

See Requirements, Procedures and Guidance in Selecting BACT and RACT for information about BACT. 

Emission Factors for calculating emissions from specific industries or processes can be obtained at the EPA Compilation of Air Pollutant 
Emission Factors (AP-42). Industry-specific help sheets and other reference materials may be found at: Emissions Inventory Instructions 
& Help Sheets. 

If you need help completing the application package, please contact our Business Assistance Office at 602-506-5102. 

Lead (Pb) 0.3 0.3 
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RCTO Total 1.81 7.93 3.84 16.80 3.84 16.80 0.27 1.18 3.88 16.99 2.70 11.82
Per RCTO 0.30 0.64 0.64 0.04 0.65 0.45

*NOx and CO process emission already accounted in the combustion emission calculations





General Calculation Parameters

Final Calculation Summary
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Ratings Range
60 Hz

Standby: kW 1590- 2000
kVA 1988- 2500

Prime: kW 1440- 1820
kVA 1800- 2275

Diesel

Model: 2000REOZMD
380- 4160 V

D Kohler Co. provides one-source responsibility for the generating
system and accessories.

D The generator set and its components are prototype-tested,
factory-built, and production-tested.

D The 60 Hz generator set offers a UL 2200 listing.
D The generator set accepts rated load in one step.
D The 60 Hz generator set meets NFPA 110, Level 1, when

equipped with the necessary accessories and installed per NFPA
standards.

D A standard one-year limited warranty covers all generator set
systems and components. Two-, five-, and ten-year extended
limited warranties are also available.

D Alternator features:
d The pilot-excited, permanent magnet (PM) alternator provides

superior short-circuit capability.
d Additional alternator voltages are available including 12.47 kV,

13.2 kV, and 13.8 kV medium voltages. Contact your local
distributor for more detailed information.

d The brushless, rotating-field alternator has broadrange
reconnectability.

D Other features:
d Kohler designed controllers for one-source system integration

and remote communication. See Controllers on page 3.
d The low coolant level shutdown prevents overheating

(standard on radiator models only).
d An electronic, isochronous governor delivers precise

frequency regulation.
d Multiple circuit breaker configurations.

Standard FeaturesTier 2 EPA-Certified for
Stationary Emergency
Applications

G5-369 (2000REOZMD) 9/19g

Generator Set Ratings
150_C Rise

Standby Rating
130_C Rise

Standby Rating
125_C Rise

Prime Rating
105_C Rise

Prime Rating

Alternator Voltage Ph Hz kW/kVA Amps kW/kVA Amps kW/kVA Amps kW/kVA Amps

7M4054

220/380 3 60 1590/1988 3020 1590/1988 3020 1440/1800 2735 1440/1800 2735

240/416 3 60 1840/2300 3192 1840/2300 3192 1800/2250 3123 1680/2100 2915

277/480 3 60 2000/2500 3007 2000/2500 3007 1820/2275 2736 1820/2275 2736

7M4056

220/380 3 60 1850/2313 3513 1790/2238 3400 1750/2188 3324 1650/2063 3134

240/416 3 60 2000/2500 3470 1950/2438 3383 1820/2275 3157 1780/2225 3088

277/480 3 60 2000/2500 3007 2000/2500 3007 1820/2275 2736 1820/2275 2736

7M4058

220/380 3 60 2000/2500 3798 1950/2438 3703 1820/2275 3457 1790/2238 3400

240/416 3 60 2000/2500 3470 2000/2500 3470 1820/2275 3157 1820/2275 3157

277/480 3 60 2000/2500 3007 2000/2500 3007 1820/2275 2736 1820/2275 2736

7M4176 220/380 3 60 2000/2500 3798 2000/2500 3798 1820/2275 3457 1820/2275 3457

7M4292 347/600 3 60 2000/2500 2406 2000/2500 2406 1820/2275 2189 1820/2275 2189

7M4374 2400/4160 3 60 2000/2500 347 2000/2500 347 1820/2275 316 1820/2275 316
RATINGS: All three-phase units are rated at 0.8 power factor. Standby Ratings: The standby rating is applicable to varying loads for the duration of a power outage. There is no overload capability for
this rating. Prime Power Ratings: At varying load, the number of generator set operating hours is unlimited. A 10% overload capacity is available for one hour in twelve. Ratings are in accordance with
ISO-8528-1 and ISO-3046-1. For limited running time and continuous ratings, consult the factory. Obtain technical information bulletin (TIB-101) for ratings guidelines, complete ratings definitions, and
site condition derates. The generator set manufacturer reserves the right to change the design or specifications without notice and without any obligation or liability whatsoever.
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Alternator Specifications
Specifications Alternator
Type 4-Pole, Rotating-Field
Exciter type Brushless, Permanent-

Magnet Pilot Exciter
Voltage regulator Solid State, Volts/Hz
Insulation: NEMA MG1

Material Class H, Synthetic,
Nonhygroscopic

Temperature rise 130_C, 150_C Standby
Bearing: quantity, type 1, Sealed
Coupling Flexible Disc
Amortisseur windings Full
Rotor balancing 125%
Voltage regulation, no-load to full-load Controller Dependent
One-step load acceptance 100% of Rating
Unbalanced load capability 100% of Rated Standby

Current
Peak motor starting kVA: (35% dip for voltages below)
480 V 7M4054 (4 bus bar) 7000
480 V 7M4056 (4 bus bar) 7200
480 V 7M4058 (4 bus bar) 11000
380 V 7M4176 (4 bus bar) 5400
600 V 7M4292 (4 bus bar) 4250
4160 V 7M4374 (6 lead) 6200

D NEMA MG1, IEEE, and ANSI standards compliance for
temperature rise and motor starting.

D Sustained short-circuit current of up to 300% of the rated
current for up to 10 seconds.

D Sustained short-circuit current enabling downstream circuit
breakers to trip without collapsing the alternator field.

D Self-ventilated and dripproof construction.

D Superior voltage waveform from two-thirds pitch windings
and skewed stator.

D Digital solid-state, volts-per-hertz voltage regulator with
0.25% no-load to full-load regulation.

D Brushless alternator with brushless pilot exciter for excellent
load response.

Application Data
Engine
Engine Specifications
Manufacturer Mitsubishi
Engine model S16R-Y2PTAW2-1
Engine type 4-Cycle, Turbocharged
Cylinder arrangement 16 V
Displacement, L (cu. in.) 65.4 (3989)
Bore and stroke, mm (in.) 170 x 180 (6.69 x 7.09)
Compression ratio 14.0:1
Piston speed, m/min. (ft./min.) 648 (2126)
Main bearings: quantity, type 9, Precision Half-Shell
Rated rpm 1800
Max. power at rated rpm, kWm (BHP) 2180 (2923)
Cylinder head material Cast Iron
Crankshaft material Forged Steel
Governor type Electronic
Frequency regulation, no-load to full-load Isochronous
Frequency regulation, steady state 0.25%
Frequency Fixed
Air cleaner type, all models Dry

Exhaust
Exhaust System
Exhaust manifold type Dry
Exhaust flow at rated kW, m3/min. (cfm) 544 (19209)
Exhaust temperature at rated kW, dry
exhaust, C ( F) 526 (979)
Maximum allowable back pressure,
kPa (in. Hg) 5.1 (1.5)
Exhaust outlet size at engine hookup,
mm (in.) See ADV drawing

Engine Electrical
Engine Electrical System
Battery charging alternator:

Ground (negative/positive) Negative
Volts (DC) 24
Ampere rating 30

Starter motor rated voltage (DC) Dual, 24
Battery, recommended cold cranking amps
(CCA):

Quantity, CCA rating each Four, 1150
Battery voltage (DC) 12

Fuel
Fuel System
Fuel supply line, min. ID, mm (in.) 19 (0.75)
Fuel return line, min. ID, mm (in.) 19 (0.75)
Max. lift, engine-driven fuel pump, m (ft.) 1.0 (3.0)
Max. fuel flow, Lph (gph) 660 (174)
Max. fuel pump restriction, kPa (in. Hg) 10 (3.0)
Max. return line restriction, kPa (in. Hg) 20 (5.9)
Fuel filter: quantity, type 4, Secondary
Recommended fuel #2 Diesel

Lubrication
Lubricating System
Type Full Pressure
Oil pan capacity, L (qt.) w 200 (211)
Oil pan capacity with filter, L (qt.) w 230 (243)
Oil filter: quantity, type w 4, Cartridge
Oil cooler Water-Cooled
w Kohler recommends the use of Kohler Genuine oil and filters.
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Application Data
Cooling
Radiator System
Ambient temperature, _C (_F)* 40 (104)
Engine jacket water capacity, L (gal.) 170 (44.9)
Radiator system capacity, including
engine, L (gal.) 367 (96.9)
Engine jacket water flow, Lpm (gpm) 1850 (489)
Charge cooler water flow, Lpm (gpm) 920 (243)
Heat rejected to cooling water at rated kW,
dry exhaust, kW (Btu/min.) 780 (44374)
Heat rejected to charge cooler water at
rated kW, dry exhaust, kW (Btu/min.) 780 (44374)
Water pump type Centrifugal
Fan diameter, including blades, mm (in.) 2057 (81)
Fan kWm (HP) 81 (109)
Max. restriction of cooling air, intake and
discharge side of radiator, kPa (in. H2O) 0.125 (0.5)

High Ambient Radiator System
Ambient temperature, _C (_F)* 50 (122)
Engine jacket water capacity, L (gal.) 170 (44.9)
Radiator system capacity, including
engine, L (gal.) 386 (102)
Engine jacket water flow, Lpm (gpm) 1850 (489)
Charge cooler water flow, Lpm (gpm) 920 (243)
Heat rejected to cooling water at rated kW,
dry exhaust, kW (Btu/min.) 780 (44374)
Heat rejected to charge cooler water at
rated kW, dry exhaust, kW (Btu/min.) 780 (44374)
Water pump type Centrifugal
Fan diameter, including blades, mm (in.) 2362 (93)
Fan kWm (HP) 63 (84)
Max. restriction of cooling air, intake and
discharge side of radiator, kPa (in. H2O) 0.125 (0.5)
* Enclosure with enclosed silencer reduces ambient temperature

capability by 5 C (9 F).

Remote Radiator System[
Exhaust manifold type Dry
Connection sizes:

Jacket water engine inlet, mm (in.) 95 (3.75)
Jacket water engine outlet, mm (in.) 95 (3.75)
Intercooler water engine inlet, mm (in.) 83 (3.25)
Intercooler water engine outlet, mm (in.) 83 (3.25)

Static head allowable
above engine, kPa (ft. H2O) 98 (32.8)
[ Contact your local distributor for cooling system options and

specifications based on your specific requirements.
Operation Requirements
Air Requirements
Radiator-cooled cooling air,
m3/min. (scfm)] 2209 (78000)
High ambient radiator-cooled cooling air,
m3/min. (scfm)] 2718 (96000)
Cooling air required for generator set when
equipped with city water cooling or remote
radiator, based on 14_C (25_F) rise,
m3/min. (scfm)] 991 (35100)
Combustion air, m3/min. (cfm) 206 (7274)
Heat rejected to ambient air:

Engine, kW (Btu/min.) 180 (10240)
Alternator, kW (Btu/min.) 97 (5516)

] Air density = 1.20 kg/m3 (0.075 lbm/ft3 )

Fuel Consumption
Diesel, Lph (gph) at % load Standby Rating
100% 606 (160.1)
75% 442 (116.8)
50% 299 (79.0)
25% 164 (43.2)
Diesel, Lph (gph) at % load Prime Rating
100% 536 (141.6)
75% 403 (106.6)
50% 271 (71.6)
25% 154 (40.6)

Controllers

Decision-Makerr 550 Controller
Provides advanced control, system monitoring, and system diagnostics
with remote monitoring capabilities.
D Digital display and keypad provide easy local data access
D Measurements are selectable in metric or English units
D Remote communication thru a PC via network or

modem configuration
D Controller supports Modbusr protocol
D Integrated voltage regulator with 0.25% regulation
D Built-in alternator thermal overload protection
D NFPA 110 Level 1 capability
Refer to G6-46 for additional controller features and accessories.

Decision-Makerr 6000 Paralleling Controller
Provides advanced control, system monitoring, and system diagnostics
with remote monitoring capabilities for paralleling multiple generator
sets.
D Paralleling capability to control up to 8 generators on an isolated bus

with first-on logic, synchronizer, kW and kVAR load sharing, and
protective relays
Note: Parallel with other Decision-Makerr 6000 controllers only

D Digital display and keypad provide easy local data access
D Measurements are selectable in metric or English units
D Remote communication thru a PC via network or

modem configuration
D Controller supports Modbusr protocol
D Integrated voltage regulator with 0.25% regulation
D Built-in alternator thermal overload protection
D NFPA 110 Level 1 capability
Refer to G6-107 for additional controller features and accessories.

Modbusr is a registered trademark of Schneider Electric.



Overall Size, L x W x H, max., mm (in.):
40_C Radiator 6790 x 2426 x 2602 (267.3 x 95.5 x 102.4)
50_C Radiator 6831 x 2766 x 3091 (268.9 x 108.9 x 121.7)

Weight 40_C Radiator, wet, max., kg (lb.): 15422 (34000)
50_C Radiator 16329 (36000)

2011, 2012, 2013, 2016, 2018, 2019 by Kohler Co. All rights reserved.

DISTRIBUTED BY:

Dimensions and Weights

Note: This drawing is provided for reference only and should not be used for planning the
installation. Contact your local distributor for more detailed information.

H

W L
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Standard Features
D Alternator Protection
D Alternator Strip Heater (standard on 3300 volt and above)
D Customer Connection (Decision-Makerr 6000 controller only)
D Local Emergency Stop Switch
D Oil Drain Extension
D Operation and Installation Literature
D Radiator Core Guard

Available Options
Approvals and Listings

- California OSHPD Approval
- CSA Certified
- IBC Seismic Certification
- UL 2200 Listing

Enclosed Unit
- Sound Enclosure/Fuel Tank Package
- Weather Enclosure/Fuel Tank Package

Open Unit
- Exhaust Silencer, Hospital (kit: PA-361627)
- Exhaust Silencer, Critical (kit: PA-361625)
- Flexible Exhaust Connector, Stainless Steel

Fuel System
- Flexible Fuel Lines
- Fuel Pressure Gauge
- Fuel/Water Separator

Controller
- Common Failure Relay
- Communication Products and PC Software
- Customer Connection (Decision-Makerr 550 controller only)
- Dry Contact (isolated alarm)
- Prime Power Switch
- Remote Audiovisual Alarm Panel

(Decision-Makerr 550 controller only)
- Remote Emergency Stop
- Remote Mounting Cable
- Remote Serial Annunciator Panel
- Run Relay
- Manual Speed Adjustment

(Decision-Makerr 550 and APM402 controllers only)

Cooling System
- Block Heater; 9000 W, 208 V, 1 Ph
- Block Heater; 9000 W, 240 V, (Select 1 Ph or 3 Ph)
- Block Heater; 9000 W, 380 V, 3 Ph
- Block Heater; 9000 W, 480 V, (Select 1 Ph or 3 Ph)

Required for Ambient Temperatures Below 0_C (32_F)
- High Ambient Radiator
- Remote Radiator Cooling Setup

Electrical System
- Alternator Strip Heater (available up to 600 volt)
- Battery
- Battery Charger, Equalize/Float Type
- Battery Heater
- Battery Rack and Cables
- Line Circuit Breaker (NEMA type 1 enclosure)
- Line Circuit Breaker with Shunt Trip (NEMA type 1 enclosure)

Paralleling System
- Remote Voltage Adjustment Control
- Voltage Sensing (Decision-Makerr 6000 controller only)

Miscellaneous
- Air Cleaner, Heavy Duty
- Air Cleaner Restriction Indicator
- Crankcase Emission Canister
- Engine Fluids (oil and coolant) Added
- Oil Temperature Gauge
- Rated Power Factor Testing
- Spring Isolators

Literature
- General Maintenance
- NFPA 110
- Overhaul
- Production

Warranty
- 2-Year Basic Limited Warranty
- 2-Year Prime Limited Warranty
- 5-Year Basic Limited Warranty
- 5-Year Comprehensive Limited Warranty
- 10-Year Major Components Limited Warranty

Other Options
- _______________________________________________
- _______________________________________________

KOHLER CO., Kohler, Wisconsin 53044 USA
Phone 920-457-4441, Fax 920-459-1646
For the nearest sales and service outlet in the
US and Canada, phone 1-800-544-2444
KOHLERPower.com
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NAMEPLATE BHP (MAXIMUM PUMP LOAD)

290
(216)

1758.5 1759 1759.5 1760 1760.5 1761 1761.5
288.5

289

289.5

290

290.5

291

291.5

RESTRICTED:
USE ONLY FOR STAND-BY FIRE PUMP APPLICATIONS

ENGINE SPEED - RPM

STANDARD CONDITIONS: (SAE J1349, ISO 3046)
77°F (25°C) AIR INLET TEMPERATURE
29.61 IN. (751.1MM) HG BAROMETRIC PRESSURE
#2 DIESEL FUEL (SEE C13940)

ENGINE PERFORMANCE:



DQ6H-UFAA4G

USA Produced
INSTALLATION & OPERATION DATA (I&O Data)

Basic Engine Description

Power Rating 1760

Cooling System - [C051529] 1760

Electric System - DC Standard
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USA Produced
INSTALLATION & OPERATION DATA (I&O Data)

Exhaust System (Single Exhaust Outlet) 1760

Fuel System 1760

Heater System Standard Optional

Air System

Standard Optional

Lubrication System

Lube Oil Heater Optional Optional

Performance 1760

Exhaust System (Single Exhaust Outlet) 1760

Air System



CLARKE
Fire Protection Products







CLARKE
www.clarkefire.com

* Values above are provided at 3.3ft (1m) from engine block and do not include the raw exhaust noise.

The above data reflects values for a typical engine of this model, speed and power in a free-field environment. 

Fire Protection Products

Installation specifics such as background noise level and amplification of noise levels from reflecting off of surrounding objects, will affect the overall 
noise levels observed.  As a result of this, Clarke makes no guarantees to the above levels in an actual installation.

** Values above are provided at 23ft (7m), 90° horizontal,  from a vertical exhaust outlet and does not include noise created mechanically by the 
engine.
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Danstoker a·s 
Industrivej Nord 13 
DK-7400 Herning 

Tel.: 
Fax: 
CVR:

+ 45 99 28 71 00 
+ 45 99 28 71 11 
16147249 

info@danstoker.com 
www.danstoker.com 

Bank: 
Sydbank A/S 

GLOBAL No.1-13   
Low Temperature Hot Water Boiler
High Temperature Hot Water Boiler 

For exact measures: Please consult the Arrangement drawing 

Nr. 1 2 3 4 5 6 7 8 9 10 11 12 13 
Heat Output  kW 1000 1250 1500 2000 2500 3000 3500 4250 5000 6000 7500 8500 10000

A mm 3200 3350 3500 3900 4075 4350 4500 4850 5150 5450 5750 5950 6700 
A og H   (16 bar-g boilers) mm +350 +350 +350 +350 +350 +400 +400 +400 +400 +450 +450 +450 +450 

B mm 1690 1840 1840 1970 2040 2200 2290 2370 2480 2660 2830 2900 2980 
C mm 2020 2170 2170 2300 2370 2530 2630 2710 2820 3000 3170 3240 3320 
D mm 1805 1960 1960 2095 2165 2330 2400 2490 2595 2760 2940 3010 3095 
E mm 1920 2070 2070 2200 2270 2430 2520 2600 2710 2890 3060 3130 3210 
F mm 680 735 735 775 800 862 895 935 964 1030 1081 1113 1140 
G mm 945 1020 1020 1085 1120 1200 1245 1285 1340 1430 1515 1550 1590 
H mm 550 550 550 550 550 550 550 550 550 600 600 600 600 
I mm 1500 1650 1800 2200 2375 2575 2700 3050 3350 3500 3700 3800 4550 
J mm 1150 1150 1150 1150 1150 1225 1250 1250 1250 1350 1450 1550 1550 
K mm 1235 1345 1345 1440 1490 1610 1675 1730 1810 1940 2065 2120 2160 
L1 mm 385 385 385 385 385 385 450 450 450 450 520 520 520 
L2 mm 1520 1645 1645 1750 1795 1930 2020 2075 2160 2315 2460 2505 2560 

Mø (inside diameter) mm 250 300 300 350 400 450 450 500 550 600 650 700 750 
N mm 750 900 1050 1450 1625 1625 1600 1950 2100 2400 2600 2700 3450 

NP mm 1900 2030 2200 2580 2750 2930 3050 3400 3700 3900 4100 4200 4950 
O mm 875 875 875 875 875 1075 1075 1075 1175 1175 1175 1175 1175 

Length furnace excl. VK mm 2350 2500 2650 3050 3225 3425 3550 3900 4200 4450 4650 4750 5500 
Lengts furnace incl.  VK mm 2725 2875 3025 3425 3600 3800 3950 4300 4600 4850 5150 5350 6100 
Diameter furnace mm 660 760 760 830 900 960 1022 1080 1130 1208 1310 1360 1410 
Flue gas resistance (  ) mbar 5,0 4,5 6,0 6,5 7,0 7,5 8,0 8,0 8,0 8,0 10,0 11,0 12,5 
Flue gas temp.. (  ) ºC 205/2

40 
205/ 
240 

205/ 
240 

205/ 
240 

205/2
40 

205/ 
240 

205/ 
240 

205/ 
240 

205/ 
240 

205/ 
240 

205/ 
240 

205/ 
240 

205/ 
240 

Pressuredrop waterside @ 
ΔΔΔΔt 30 C 

mbar 35 25 30 25 35 50 35 50 25 30 50 25 35 

Water content m3 2,71 3,35 3,55 4,71 5,2 6,8 7,45 8,55 10,2 12,6 14,9 15,1 19,0 
Flue gas volume m3 2,0 2,5 2,6 3,3 4,0 4,6 5,6 6,9 7,7 9,3 11,5 12,3 15,5 
Weight               4,0 bar-g ton 3,1 3,8 3,9 4,7 5,2 6,3 7,0 8,5 9,0 10,9 13,2 14,0 16,6 
Weight               6,0 bar-g ton 3,2 3,9 4,0 4,8 5,4 6,6 7,6 8,7 9,8 11,8 13,7 15,2 18,1 
Weight             10,0 bar-g ton 3,8 4,5 4,7 5,6 6,3 7,7 8,9 10,2 11,5 13,8 16,1 18,9 21,2 
Weight             16,0 bar-g ton 4,6 5,6 5,9 6,9 7,8 9,8 11,1 12,8 13,9 16,9 19,4 20,8 27,0 
( ) @ N-gas / gasolie O2 tør = 2,1%,  t: 75/60 ºC  /  130/100 ºC,       The manufacture reserves the right to make alterations.  06-09-10   
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GLOBAL No.1-13   
Low Temperature Hot Water Boiler 
High Temperature Hot Water Boiler 
 
 

 
 
 
 
  Nr. 1 2 3 4 5 6 7 8 9 10 11 12 13 

 Heat Output kW 1000 1250 1500 2000 2500 3000 3500 4250 5000 6000 7500 8500 10000 
Pos Branch               

1 Flow DN 80 100 100 125 125 125 150 150 200 200 200 250 250 
2 Return DN 80 100 100 125 125 125 150 150 200 200 200 250 250 
3 Safety valve 

4,0 Bar-g 
 DN 2 x  

32 
2 x  
40 

2 x  
40 

2 x  
50 

2 x 65 2 x  
65 

2 x  
65 

2 x  
80 

2 x  
80 

2 x  
80 

2 x  
100 

2 x 
100 

2 x 
125  

3 Safety valve 
6,0 Bar-g 

 DN 2 x  
32 

2 x  
32 

2 x  
40 

2 x  
40 

2 x 
50 

2 x  
50 

2 x  
65 

2 x  
65 

2 x 
65 

2 x  
80 

2 x  
80 

2 x  
100 

2 x 
100 

3 Safety valve 
10,0 Bar-g 

 DN 2 x  
25 

2 x  
25 

2 x  
32 

2 x  
32 

2 x 
40 

2 x  
40 

2 x  
50 

2 x  
50 

2 x 
50 

2 x  
65 

2 x  
65 

2 x  
65 

2 x  
85 

3 Safety valve 
16,0 Bar-g 

 DN 2 x  
25 

2 x  
25 

2 x  
25 

2 x  
32 

2 x 
32 

2 x  
32 

2 x  
40 

2 x  
40 

2 x 
40 

2 x  
50 

2 x  
50 

2 x  
65 

2 x  
65 

4 Measuring  
4 x 

RG 3/4” 3/4” ¾” ¾” 3/4” 3/4” ¾” 3/4” ¾” 3/4” 3/4” 3/4” 3/4” 

5 Measuring RG 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 
6 Standstill 

shunt  
RG 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 

7 Drain  RG 2” 2” 2” 2” 2” 2” 2” 2” 2” 2” 2” 2” 2” 
 
Pos  Pos  

8 Head hole 220 x 320 mm 12 Lifting Eyes (2 pcs.) 
9 Man hole 320 x 420 mm 13 Handling Brackets 
10 Access door (Inspection) 14 Cleaning Covers 
11 Inspection hole   

The manufacture reserves the right to make alterations. 
 





TSMC NOx BACT Analysis Diesel Generators

PTE Calculations 

Please refer to Baseine Emission Calculations

NOX emissions (existing), tons 5.10
NOX Emissions associated with replacement units, tons 0.51
NOX emissions reduction, tons 4.59

Net Emissions Reduction, tons 4.59

Pollutant NOX % red.
Existing PTE (tons/yr) 5.10 ~
Tier 4 Engines PTE (tons/yr) 0.51 90%

Tons of emissions potentially saved per
year by purchasing new engines: 4.59

Emission reduction - cost per ton: $207,133.98

Potential emissions for the existing engine are based on 
manufacturer guarantees. 



TSMC NOx BACT Analysis Diesel Generators

Tier 4 Engine

Interest
Preferred Commercial Lending Rate (i) 6.00%

Project Duration in Years (n) 20

Capital Recovery Factor

(A/P, 6.00%, 1) 0.0872

Description of Cost
Capital Cost
Equipment Installation Costs Estimate

Quoted cost for a Tier 4 engine, 1000 kW $9,263,157.89

Additional capital cost to accommodate tax, $1,389,473.68
transport, etc. (15%)

Capital Cost Summary $10,652,631.58

Additional Annual Cost $22,000.00

Annual Cost Summary $22,000.00

ANNUALIZED COST OF CONTROL* $950,744.96
(Capital Cost*Capital Recovery Factor) + Annual Cost

*Equipment capital costs, installation costs, and annual maintenance costs were taken from manufacturer 
quotes.  Emissions reduction % is based on the difference between manufacturer emission guaranteers for 
the existing generator and Tier 4 emission standards for a comparably-sized new generator.
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Table 1 Project Information



Table 2 Facility Criteria Air Pollutants Modeled



Table 3 Facility Emission Units and Source Types



Table 4 Facility Receptor Grid

Table 5 Background Concentrations



Table 6 Worst Case MERP Values and Emissions for Secondary PM2.5 (tpy)



Table 7 Modeling Results and Compliance Demonstration

Table 8 HAP Modeling Results and Compliance Demonstration
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NON-TITLE V 
   TECHNICAL SUPPORT DOCUMENT

FACILITY #: F041443 LEGACY PERMIT #: N/A 

BUSINESS NAME:
Taiwan Semiconductor 
Manufacturing Company 
(TSMC)

IMPACT PERMIT #: P0008497 

SOURCE TYPE: Semiconductor Fabrication REVISION TYPE(S): New Permit
PERMIT 
ENGINEER:

Ryan Dalrymple DATE PREPARED: 03/21/2022

BACT:  Yes MACT: No NSPS:  Yes SYNTH MINOR:  Yes AIRS:  Yes
DUST PLAN 
REQUIRED:

No DUST PLAN RECEIVED: No

O&M PLAN REQUIRED: Yes O&M PLAN RECEIVED: No

PORTABLE SOURCE:  No SITE VISIT: Waived PUBLIC NOTICE: Yes

PROCESS DESCRIPTION:
Taiwan Semiconductor Manufacturing Co., Ltd. (TSMC) proposes to construct a semiconductor facility on an 
approximate 1,000-acre parcel near the City of Phoenix, Maricopa County, Arizona.

The proposed project includes two Fab buildings where semiconductor chips will be manufactured; and buildings 
containing support equipment, including natural gas fired boilers, diesel fired emergency generators, fire pump 
engines, and cooling towers. Supporting equipment will reside in the Wastewater Treatment Plant (WWTP), Chemical 
Storage, Bulk Specialty Gas System, and Central Utility Plant buildings. Criteria pollutant emissions from these 
sources include Volatile Organic Compounds (VOC), Nitrogen Oxides (NOx), Particulate Matter (PM2.5 and PM10), 
Sulfur Oxides (SOx), and Hazardous Air Pollutants (HAPs).

Process Overview
The semiconductor manufacturing process starts with thin disks of high purity silicon called wafers, which undergo 
various processes, including diffusion, ion implantation, photolithography, etching, layering, and oxidizing. These are 
cyclical processes; the sequence and the number of cycles will vary depending on the requirements of the integrated 
circuit design. 

The manufacturing process of integrated circuits utilizes silicon wafers as the base material. The silicon wafers are
exposed to oxygen at high temperatures to form a layer of silicon dioxide on the wafer surface. After the surface oxide 
film is formed, the photosensitive agent is coated to the wafers. After a wafer has been coated with photoresist and 
the photoresist has cured, the wafer is exposed to a light source and developed in combination with a photomask to 
form various types of circuits on the wafer. After etching, removing photoresist liquids, and doping, the wafer is 
deposited to form the circuits and electrodes for final testing.

Doping
A semiconductor is a material whose conductivity is between that of a conductor and a Non-conductor. Its ability to 
conduct electricity depends not only on the energy gap characteristics of its own material, but also is affected by 
foreign impurities. The energy levels generated by the donor and the acceptor increase the original conductivity of 
silicon. This action of adding a small amount of specific impurities to the semiconductor is called doping. Doping 
methods include ion implantation and diffusion.

The ion implantation method first ionizes the dopants (e.g., Arsine [AsH3]), and then with the use of an accelerator, 
the ionized dopants are directly injected into the silicon wafer to pre-set the dopants to form various N type or P type 
semiconductor regions. This method can accurately adjust the content (concentration) and distribution of the dopants 



in the wafer. 
 
The diffusion method utilizes the dopants’ mobility along its own concentration gradient at high temperatures (above 
about 800 degrees Celsius) to realize the doping of silicon wafers. Because it is not easy to control the concentration 
distribution of dopants by heat diffusion in hot furnace tubes, this method is mainly used to perform the distribution 
correction of dopants after implantation and restore the single crystal structure of the surface atoms at the silicon 
wafer 
 
Layering (Thin Film) 
The formation of a thin film of material on the wafer is due to the gas molecules or other particles spread on the 
surface of the wafer. These particles may be solidified due to the chemical reactions and deposit on the surface of the 
wafer, or they may lose part of their kinetic energy after undergoing surface diffusion and be adsorbed on the surface 
of the wafer and then deposited. Therefore, layering methods include physical and chemical vapor deposition. 
 
Physical Vapor Deposition (PVD) is a technology that forms a thin film through physical processes, including 
evaporation and sputtering. In the evaporation process, the deposition material is evaporated by heating. Once the 
deposition material saturates in the vapor phase, it is then condensed and deposited to form a thin film on the wafer 
surface. The sputtering process uses the ions generated by the plasma to bombard the electrode of the deposition 
material, emitting particles of the deposition material to the vapor phase and then depositing a thin film on the wafer 
surface. 
 
Chemical Vapor Deposition (CVD) is a thin film deposition technology that uses chemical reactions to generate solid 
products from gaseous reactants in the reactor that deposit on the surface of the wafer. Because it involves chemical 
reactions, it is called CVD. At present, it is the most important and the main thin film deposition technology in the 
semiconductor manufacturing process. It can deposit materials with precise composition and has better step coverage. 
Main CVD technologies include atmospheric pressure CVD, low pressure CVD, and plasma CVD. 
 
Photolithography 
Photolithography is the most important step in the entire semiconductor manufacturing process. Anything related to 
the metal oxide semiconductor device structure, such as the pattern of each layer of film and the area of impurities, 
are determined by this step. The basic procedure consists of three steps: photoresist coating, exposure, and 
development. 
 
Photoresist is mainly composed of resin, photosensitizer, solvent, and several other different compositions. Negative 
photoresists produce chains when exposed to light and cannot dissolve in the developer, while positive photoresists 
themselves are difficult to dissolve in the developer, but dissociate into the developer solution when exposed to light. 
 
Parallel light from the light source passes through the glass body photomask with a desired pattern and reaches the 
photoresist coated wafer. The projected light inherits the same pattern from the photomask, and therefore, exposes 
the photosensitive materials on the wafer surface. The exact same pattern on the photomask is transferred onto the 
wafer surface in this manner. During the development process, the exposed photoresist on the wafer surface is 
removed via a neutralization reaction, and then the desired pattern is retained on the wafer. 
 
Etching 
The etching process removes the deposited film material not coated and protected by the photoresist during the 
photolithography process. This is done via chemical reactions or physical processes to complete the final goal of 
transferring the mask pattern onto the film. The film developed and etched by photolithography will become a part of 
the semiconductor. Etching techniques including wet etching and dry etching. 
 
Wet etching uses a chemical reaction between the film and a specific solution to remove the film not coated by the 
photoresist.  
 
Dry etching uses plasma to etch the films. As the process does not involve any solution, it is called dry etching. 
 
Planarization 
Chemical Mechanical Planarization (or Polishing, CMP) is the process of injecting abrasive particles into the polishing 



pad of the polishing machine to remove varying types of materials from the wafer. The purpose is to smooth the 
dielectric layer and the metal layer on the integrated circuit wafer to flatten it and achieve three-dimensional wiring or 
multilayer wiring, increasing the wiring density while reducing defects. 
 
Cleaning Operations 
Various organic and inorganic cleaners are used in enclosed hoods to clean equipment parts and quartz reaction 
chambers. Organic cleaners can include volatile organic compounds (VOC) emissions. Inorganic cleaners include 
acids such as hydrogen chloride (HCl), and bases such as ammonium hydroxide solution.  
 
Cleaning operations are sources of both VOC and hazardous air pollutants (HAP) emissions. The enclosed hoods will 
have a positive pressure and each collection system will have a negative pressure so that the emissions can be collected 
and sent to an abatement device (i.e., Rotor Concentrator Thermal Oxidizers [RCTO]). 
 

PERMIT HISTORY: 
Date 

Received 
Permit 

Number Description 

08/13/2021 P0008497 Submitted application for new permit for semiconductor fabrication plant. 
3/15/2022 P0008947 TSMC submitted a revised application due to design changes in the planned facility. 

 

PURPOSE FOR APPLICATION: 
Permittee has submitted a Non-Title V permit application to construct and operate a new semiconductor fabrication 
facility. 
 

 

A. APPLICABLE COUNTY REGULATIONS:  
Rule 100: General Provisions and Definitions  
Rule 200: Permit Requirements 
Rule 220: Non-Title V Permit Provisions 
Rule 241:  Minor New Source Review – the facility is subject to RACT, BACT, and Ambient Air Quality Impact 

Analysis per Rule 241 
Rule 280: Fees: Table H 
 (Semiconductor manufacturing subject to source testing) 
Rule 300: Visible Emissions 
Rule 320:  Odors and Gaseous Contaminants 
Rule 324:  Stationary Reciprocating Internal Combustion Engines 
Rule 338: Semiconductor Manufacturing 
 
Best Available Control Technology (BACT) Analysis 
County Rule 241 §304 lists the criteria pollutant thresholds for new and existing sources that trigger BACT 
requirements in Maricopa County. The permit application for the TSMC Phoenix facility has potential to emit BACT 
for: VOC, NOx, PM10, and PM2.5. A review of the processes at this source, their emissions, and applicable control 
technology; was completed and the following determinations for BACT and RACT were made. 
 
Emergency Engines 
This facility is permitted for 23 emergency compression-ignition engines; 22 of those being rated at 2,923 BHP for 
providing backup power, and one rated at 360 BHP for the pumping of water in case of fire. As of 12/22/2020, the 
Bay Area Air Quality Management District (BAAQMD) has set BACT for emergency compression-ignition engines, 
with a rated power output of >= 1,000 BHP, to be certified to EPA Tier 4 Non-Road Engine Emission Standards.  
 
TSMC submitted a BACT cost analysis with their original permit application prior to design updates (Aug 2021) for 
22 backup-power emergency engines using the EPA-approved “Annualized Cost of Control” method which 
compares the price/ton of NOx emissions for EPA Tier 2 certified engines vs. Tier 4 certified engines, over an 
estimated 20-year lifespan. This cost analysis was performed assuming a combined 29.22 tpy NOx emissions for the 
Tier 2 Engines scenario and 15.98 tpy NOx emissions for the Tier 4 Engines scenario (13.24 tpy NOx emission 
reduction). The results of this annualized cost analysis come to ~$105,000/ton NOx reduced. An updated cost 
analysis was provided with the updated application (Mar 2022) which uses the same methodology as the original but 
has an emission reduction cost per ton of NOx of ~$207,000 See Appendix D of the permit application for detailed 



information on the BACT cost analysis. 
 
The permitted NOx emissions from emergency engines >= 1,000 BHP requested by the Permittee in the original 
application totaled 8.81 tpy. This is due to the limiting of the hours of operation of each of the 38 engines to no more 
than 18 hrs/yr. The updated permit application (Mar 2022) is permitted for ~5.1 tpy NOx. Due to the relatively 
small contribution of NOx emissions from emergency engines, which are well under the BACT threshold, it 
was determined by MCAQD that BACT should not apply to the emergency engines >= 1,000 BHP at this 
facility. 
 
Cooling Towers 
The semiconductor fab will be equipped with 28 total cooling towers (14 per fab) used to dissipate heat generated by 
fab processes. These cooling towers are open to the atmosphere and generate emissions of PM10/PM2.5 via mist 
drift carrying dissolved particulates. 
 
The mass of PM emissions released into the atmosphere is determined by the total flow rate of water through cooling 
towers, the concentration of particulates in water, and the “drift rate;” which is the ratio of the mass of escaped water 
via mist to total flow throughput. BACT for cooling towers per the EPA RACT/BACT clearinghouse is a 
cooling tower system equipped with high efficiency mist eliminators that achieve a maximum allowable drift 
rate of 0.0005%. This BACT requirement has been written into the permit as an enforceable condition. 
 
External Combustion Sources 
Fuel-burning external combustion sources at this facility include six (6) boilers rated at ~5.12 MMBtu/hr each. The 
total permitted NOx emissions from these boiler units, using a conservative emission factor of 100 lbs/MMscf and an 
allowable annual operating limit of 300 hr/yr, comes to ~0.45 tpy. Twelve (12) RCTOs at this source use the same 
emission factor but are permitted for 24/7 operation and therefore have a potential to emit at ~17.0 tpy NOx. These 
units have a combined ~17.5 tpy NOx PTE, well below the BACT threshold. Therefore, these units are 
subject to RACT as opposed to BACT. 
 
Solvent Storage Tanks 
This facility is permitted for sixteen total volatile organic liquid storage tanks. Four 7,925 gallon vertical fixed roof 
tanks exist for each stored liquid mixture; Isopropyl Alcohol (IPA), Thinner-1, Thinner-3, and DP001. Breathing and 
working losses occur in the tank when VOC-saturated air is displaced during the transfer of organic liquid or from the 
natural heating and cooling of the tanks.  
 
These VOC emissions from tanks are controlled through a vent to the RCTO units. The tank contents are under a N2 
blanket and slight draw to allow any emissions that escape the blanket to be drawn into the VOC exhaust. RCTO 
units are already required to meet BACT for VOC destruction efficiency and therefore the VOC emissions from 
organic liquid storage tanks are in compliance with BACT requirements. 
 
Process Emissions 
Emissions from semiconductor manufacturing operations (known as process emissions) include VOC, NOx, CO, PM2.5, 
PM10, and HAPs. These process fumes are vented to one of two types of control equipment: scrubbers or thermal 
oxidizers. Photolithography, etching, and ammonium scrubber effluent gasses are vented to RCTOs for combustion. 
Etching, diffusion, vapor deposition, and general facility air are vented to acid and bench scrubbers. s. Process 
emissions of NOx, VOC, PM2.5, and PM10 are at levels which require BACT. 
 
RCTO VOC: 
Per BAAQMD BACT/TBACT workbook the RCTOs satisfy BACT for the control of VOC from photoresist 
operations so long as the following destruction efficiencies are achieved: 
 

w 
w 

90% if inlet VOC concen w 
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Bench Scrubber VOC:
The permit application lists an estimated ~8.08 tpy VOC emissions from bench scrubbers. These scrubbers do not 
control for VOC emissions. MCAQD inquired as to the source of these VOC emissions and possible control 
strategies, as VOC is not typically present in large quantities in acid scrubber exhausts from semiconductor 
manufacturing operations. 

According to TSMC, these emissions are carried over from source testing conducted on fabs in Taiwan. VOC 
emissions in the bench scrubber exhaust stream were so dilute that they were at ‘non-detect’ levels. Standard 
procedure for this scenario in the performance testing was to assume VOC emissions at the minimum detection limit. 
Therefore, according to TSMC, the estimated VOC emissions from bench scrubber units in the permit application are 
a significant overestimation and they expect similarly dilute streams at this fab. Therefore, BACT for VOC will not 
apply to bench scrubbers. 

POU Combustion and Scrubbers NOx: 
The permit application lists an estimated ~64.2 tpy NOx emissions from scrubber stacks. Though this facility is 
subject to NOx BACT requirements, the Permittee claims that it is technologically infeasible to control this NOx due 
to the configuration and makeup of tooling exhaust streams. This reasoning was provided to MCAQD by the 
Permittee in a memo dated July 26th, 2022 (attached below).

Semiconductor process tools use an array of chemicals with different physical properties that exhaust gases which may 
be flammable, pyrophoric, acidic, caustic, and/or are greenhouse gases. These potentially dangerous and unstable 
mixtures are routed to a point-of-use (POU) combustion chamber which is integrated directly into the tooling 
equipment to reduce these emissions for safety purposes. It’s during this combustion phase in which the bulk of NOx 
generated from process tooling occurs. The primary generation arises from nitrogen-containing compounds such as 
ammonia (NH3), nitrogen trifluoride (NF3), and nitrous oxide (N20) in the exhaust streams which when combusted 
oxidizes the nitrogen to form NOx. Secondarily, NOx is generated from the combustion of natural gas which is the 
fuel source for the combustion chamber. 

In the 7/26 memo the Permittee states that BACT for NOx generated by the POU combustion of process tools is 
“good operating practices” and “good engineering design.” To provide justification for this BACT determination the 
Permittee performed a search of the following BACT databases for other semiconductor manufacturing facilities: 
BAAQMD BACT workbook, SCAQMD BACT guidelines, and SJVAPCD BACT clearinghouse. In addition, recently 
issued permits for Intel Ocotillo facility in Chandler, AZ; Samsung in Austin, TX; and Samsung in Taylor, TX. This 
search returned no specific technology which can be substituted for or applied to the POU combustion 
chambers. 

11218799-MEMO-Dal
rymple-02-POU-BACT_

Intel Corporation has previously completed a similar technology review of POU devices for a LAER 
(lowest achievable emission rate) determination. Intel looked at other technologies which are typically 
used to control NOx emissions for other source types. Their findings come to a similar conclusion, that 
NOx control technologies for combustion sources are not technically feasible to control NOx from POU 
abatement equipment. These technologies are as follows:

1. Low-NOx burners: low NOx combustion technology has never been applied to burn-wet POUs. Burn-
wet POUs are defined as a POU combustion chamber followed by a wet scrubber, which is the 
configuration TSMC and Intel use). This is due to the relatively small size of the natural gas burner in 
these units (~0.15 – 0.30 MMBtu/hr). Low-NOx burners in other equipment such as boilers are two 
order of magnitude larger in heating value. In addition, semiconductor fabs use batch processes which 
have varying chemistries that would affect the control needs. 



2. SNCR, SCR, NSCR: These acronyms stand for Selective Non-Catalytic Reduction (SNCR), Selective 
Catalytic Reduction (SCR) and Non-Selective Catalytic Reduction (NSCR). These technologies are all 
used commercially for the reduction of NOx emissions at the end-point of the stack. In a semiconductor 
fab this would be after the POU device and wet scrubber. However, these devices operate when the gas 
streams has temperatures are in the range of 600-850oF, high flow rates, and are fuel rich. Fab wet 
scrubber exhaust streams are typically around room temperature and have very low flows and 
concentrations.  
 

3. Multi-Stage Wet Scrubbers: In a multiple-stage wet chemical Scrubber, NOx is removed through 
chemical adsorption in applications that typically are high in NOx concentration and at flowrates well 
below Intel’s requirements. In the first stage of processing, NO in the exhaust is converted to NO2 
using an oxidation agent. The NO2 entrained in the Scrubbers liquid is then reduced to a sodium 
salt using a reducing agent. Multi-stage NOx Scrubbers that are currently commercially operational 
are not designed to treat low NOx concentration exhaust and would not be practical to achieve 
significant control. 

 
Scrubber/POU PM 
Scrubber stacks at this source are estimated to emit ~50.9 tpy of PM. The majority of these PM emissions come from 
chemical vapor deposition (CVD) process equipment, which utilizes deposition gases to create a thin layer of material 
on the silicon substrate.  
 

In determining BACT from scrubber units TSMC has referred to an in-depth BACT analysis for similar 
emissions processes and control technologies at the Intel Title V facility. This BACT analysis was 
submitted with Intel’s 2017 significant permit revision (Legacy Permit No. V15002, Permit Revision 
0.2.0.0, TSD Appendix D). The results of this top down BACT analysis with cost analysis are 
summarized in the paragraphs below. 
 
In the presence of oxygen at high enough temperatures, oxidation will occur leading to the formation of 
PM in the process chamber. Gases from this process are routed to POU combustion chambers for the 
destruction of hazardous materials and greenhouse gases. This combustion phase is another much 
smaller source of PM from scrubber stacks. According to source testing from an Intel fab in Oregon, 
most of the PM is between 0.1 and 0.4 microns in size.  
 
Wet scrubbers are designed for mass-transfer and not to efficiently abate PM emissions. Therefore, 
control of PM from scrubber exhaust would have to be done by installing additional control technology 
at the end of the stack. This control figuration has significant engineering challenges as the pressure drop 
across scrubbers is generally low, whereas PM control technology is done in a high pressure drop 
environment.  
 
Step 1: Identify All Control Technologies 
 
The following PM control devices were reviewed in the top-down BACT analysis for the inlet and 
exhaust of the centralized wet scrubbers at Fab 42, as well as the scrubbers at the existing facility (Fab 12, 
Fab 32S, and Fab 32). The same control technologies were evaluated as individual add-on controls at the 
exhaust of the POU abatement device at the Ocotillo Facility 
 
1) Ceramic Filters 
2) Fabric Filters 
3) HEPA or ULPA Filters 
4) Venturi Scrubber 
5) Packed Bed Scrubber 
6) Electrostaic Precipitator (ESP) 
 
Step 2: Eliminate Technologically infeasible options 
 
Ceramic Filters:  



Ceramic filters were considered technologically infeasible since they would plug relatively quickly due to 
the significant amount of submicron particulate matter in the exhaust of both the POU abatement 
devices and the centralized wet scrubbers. A standby system would be needed in order to continue to 
abate the wet scrubbers while the filter media is being replaced. However, the large pressure difference 
between the offline and online systems would cause pressure sensitive process equipment upstream of 
the wet scrubbers to shut down, which would result in scrapped wafers 
 
Fabric Filters: 
Fabric filters were considered technologically infeasible due to their low removal efficiency of submicron 
particulate matter less than 0.3 microns in size. The majority of particulate matter in the exhaust of the 
POU abatement devices and the centralized wet scrubbers is between 0.1 to 0.4 microns. 
 
HEPA or ULPA Filters: 
HEPA or ULPA filters were considered technologically infeasible due to the significant amount of 
submicron size particulate matter exhaust of the POU abatement devices and inlet to centralized wet 
scrubbers, which would plug the filters relatively quickly requiring a standby system. The pressure drop 
across the filter media will increase until not enough airflow can from the process equipment can pass. 
This new pressure drop would be much higher than the pressure of the new filter media, which would 
result in a substantial pressure fluctuation when switching between the offline and online systems causing 
pressure sensitive process equipment to shut down and wafers to be scrapped. 
 
Fiber Bed Filters: 
Fiber bed filters were considered technologically infeasible since they are not replaced when spent and 
the significant amount of incondensable particulate matter in the exhaust of both the POU abatement 
devices and the centralized wet scrubbers will not be removed through self-cleaning. The submicron size 
particles would not coalesce in order to drain by gravity or be washed with water. 
 
Venturi Scrubber: 
Venturi scrubbers were considered technologically infeasible since it was uncertain if incondensable 
particulate matter exhausted from either the POU abatement devices or the centralized wet scrubbers 
would be abated due to the inability to induce inertial impaction on submicron and nanometer sized 
particulate as efficiently as larger size particles. 
 
Packed Bed Scrubber: 
Packed bed scrubbers were considered technologically infeasible since they are primarily designed to 
abate water soluble gases such as hydrogen fluoride (HF) and hydrogen chloride (HCl) and not 
submicron or nanometer sized particulate matter. 
 
Step 3: Rank Remaining Control Technologies by control effectiveness: 
 
Electrostatic Precipitator: A wet ESP would be the only feasibly control technology that would abate the 
particulate matter from the exhaust of the centralized wet scrubbers or the exhaust of the POU 
abatement devices, since they are designed to remove submicron matter as low as 0.2 microns, which are 
continuously washed off with water eliminating the potential for plugging. 
 
Step 4: Cost Effectiveness Analysis: 
 
Intel performed a cost effective analysis for both a single wet ESP at the exhaust of the centralized wet 
scrubber and for 240 wet ESPs at the exhausts of the POU abatement devices site-wide. The control cost 
for each configuration was estimated at: 
 

Configuration Cost per ton of PM Controlled 
One (1) Centralized WESP $159,172 / ton 

240 WESPs at POU exhaust $248,798 / ton 
 



Agencies such as BAAQMD and SJVAPCD have cost effectiveness thresholds between $5,300/ton to 
$5,700/ton for controlling particulate matter, thus all of these control options were considered 
economically infeasible as BACT for the Ocotillo Facility 
 
 
Step 5: BACT Selection 
 
Based on the above BACT analysis, add-on control devices for particulate matter at the exhaust of the 
centralized wet scrubber or the POU abatement devices will not be required as BACT for the existing 
fabs (Fab 12, 32S, and 32) or Fab 42. Instead, as BACT for particulate matter from the centralized wet 
scrubbers, Intel will maintain good work practices for operating all fab processes at the Ocotillo Facility. 

 
Enforceable conditions, including performance testing requirements, have been included in the permit to ensure 
compliance with BACT standards for all applicable emissions processes at this source. 
 
 

B. MINOR NEW SOURCE REVIEW – Air Quality Impact Assessment Determination: 
As required by County Rule 241 an Ambient Air Quality Impact Assessment (AAQIA) for NO2, PM10, PM2.5, and 
SO2 emissions was submitted as a part of this permit application. The impact assessment consists of an air dispersion 
model built using the AERMOD program which simulates the plume profile of emissions sources at this facility over 
a period of time using historical meteorological data. 
 
The model “passes,” and the permit may be issued IF: the significant impact level (SIL) for the source is not exceeded 
for the applicable thresholds. These thresholds are 7.5μm/m3 for 1-hr NO2 and 1.0μm/m3 for annual NO2. If SILs 
are exceeded then the analysis must progress to modeling with representative background information to compare to 
the annual and/or 1-hr NO2 National Ambient Air Quality Standards (NAAQS). These standards must not be 
exceeded by any one receptor in the grid (see receptor grid below) for the given design value. The annual NAAQS 
design value is based off of the highest average annual concentration in any 12-month period while the 1-hr NAAQS 
design value is based off of the 98th percentile highest average daily 1-hr concentration (high 8th-highest hour).  
 
Methodology 
After a review of the modelling protocol, it was found that the Permittee has followed MCAQD and ADEQ 
modeling guidelines in creating an approved air dispersion model using the AERMOD program. The model was run 
for a simulated period of five years for each engine separately using pre-processed meteorological data for Phoenix 
provided by the Arizona Department of Environmental Quality (ADEQ) from years 2014-2018.  
 
EPA and ADEQ guidelines for intermittent sources such as emergency engine testing are permitted to annualize their 
emissions due to the difficulty of simulating intermittent sources. The Permittee has followed this guidance in their 
dispersion model for intermittent sources; which include emergency engines and boilers. Other sources of modelled 
pollutants are already permitted assuming 24/7/365 operation (8,760 hrs/yr). 
 
Buildings located at the site were modelled and input to the program for the purposes of calculating building 
downwash using the BPIP plugin for AERMOD. Data for buildings may be found in the permit application and the 
AERMOD input files included in this document. 
 
Elevation data from the USGS website Landfire.gov was used to create elevation points for the buildings, stacks, and 
receptors.  
 
Background Concentration Data 
The Permittee’s dispersion models use single-value background data to add to the source emission concentrations. 
The data is sourced from MCAQD air monitors and uses pre-processed values from 2018-2020 using the US EPA 
AQS AMP450 report for the corresponding air monitor. CO and SO2 3-hr background concentrations use the most 
recent year (2020). A full listing of background concentrations can be found in Table 5 of the modeling report 
submitted by the consultant as a part of the permit application. 
 
MCAQD uses slightly different background concentration data which is more up to date. The year range for this data 



includes 2019-2021 and design values which match the corresponding NAAQS. This data excludes exceptional events. 
A discussion on the changes from differing background concentrations can be found in the results part of this section. 

MCAQD Background Concentrations:

2021 Background 
Concentrations_20220

Permittee’s Background Concentrations:

Background concentration design values mirror the NAAQS design values for direct summation with the model 
results in order to compare to NAAQS standards.

Per the ADEQ modeling guidelines; EPA recommends that all nearby sources that are not adequately represented by 
background ambient monitoring data should be explicitly modeled as part of the NAAQS analysis. EPA establishes “a 
significant concentration gradient in the vicinity of the source under consideration” as the sole criterion for this 
determination. MCAQD determined that facilities collocated within the facility boundaries can cause this concentration 
gradient which is not accurately reflected by background monitor data and must therefore be included in the 
dispersion model. TSMC included stack emissions and building data for the collocated Linde and Air Liquide plants in 
their modelling in response to this request to ensure that those emissions would not cause an exceedance in any
NAAQS. Emissions from these facilities were found to have no significant impact on the highest design value 
concentrations for pollutants due to their location on the west side of the TSMC parcel – with the main TSMC plant 
located on the east side.

NO2 Conversion
Modeling guidance permits the use of three approaches towards simulating NO2 emissions to ambient air. Each 
approach is rated by tier with tier 1 being the most conservative approach and tier 3 being the least conservative (but 
usually more accurate).

The Permittee modeled the annual and 1-hr NO2 emissions using the tier 2 approach: Ambient Ratio Method 
(ARM2). ARM 2 is based on representative equilibrium ratios of NO2/NOx value that are based on ambient levels of 
NO2 and NOx derived from national data from the EPA’s Air Quality System (AQS). TSMC opted to use the 
national default for ARM: a minimum ambient NO2/NOx ratio of 0.5 and a maximum ambient ratio of 0.8. 

Receptor Grid



Receptors are fixed points in space at ground level in which AERMOD measures the concentration of the 
pollutant(s). Receptors are placed along the fenceline and in a grid surrounding the facility with receptor density 
decreasing with distance from the source(s). 
 
 
Table 1 below shows the Permittee’s receptor grid and the MCAQD reproduction receptor grid. The Permittee’s grid 
was found to be inadequately dense in the range of 200m to 800m from the source boundary. During the 
reproduction simulation done by MCAQD this range of receptors was corrected to be in line with Arizona 
Department of Environmental Quality (ADEQ) modeling guidelines. 
 

Table 1.  Receptor Grid Spacing 
Distance from 

Boundary 
Permittee 

Model 
MCAQD 

Model 

Boundary 25m 25m 

Boundary > 300m 25m 25m 

300m > 1,000m 100m 100m 

1,000m > 5,0000m 500m 500m 

5,000m > 10,000m 1,000m 1,000m 
 
Stack Information 
A total of 138 stacks were modeled for all emission types combined for the TSMC facility and collocated facilities. All 
sources of process emissions are vented by a stack, with boilers and the fire pump utilizing a capped stack for rain 
protection. Table 3 of the modeling report below shows a list of all stacks used in this model. Four of these stacks are 
emergency generators modelled for the Linde hydrogen plant on-site as a part of representative background 
concentrations.  
 
Results 
Both the Permittee’s and MCAQD’s model demonstrate that the modification to this facility is not likely to cause 
an exceedance in the NAAQS for any short or long-term NO2, PM10, PM2.5, CO, or SO2 standard.  
 
Even though the MCAQD model used the same source parameters, emissions rates, receptors, met data, and building 
locations; the results for each model differ slightly (except for PM10, for which the Permittee model is almost double 
MCAQD’s) due primarily to using different background concentrations and modeled design values. MCAQD models 
use background concentrations over the years 2019-2021 using Source: US EPA AQS Report AMP450 (Quick Look 
Report). These background concentrations meet the design values and guidelines for use in dispersion modeling. The 
Permittee’s model background concentrations for NO2 annual, PM10 24-hr, PM2.5 24-hr, SO2 3-hr, CO 1-hr, and 
CO 8-hr are all conservative values using the highest concentration in a one-year period (2020).  
 
The Permittee’s model forgoes the standard design values for their short-term modeled concentrations and uses 
maximum concentrations instead (high 1st high). This results in an overly conservative model output. In contrast, 
MCAQD followed published EPA design values and guidelines for model outputs. As an example, the NO2 1-hr 
design value is the 98th percentile of daily maximums (high 8th high). 
 
Due to the conservative nature of the Permittee model, results from their protocol and methodology are deemed to 
be in compliance with the mNSR process and standards. 
 
The Tables below lists both models’ results compared to the NAAQS standard: 
 

Table 2. AERMOD results summary for NO2 emissions 
 Model Results (μg/m3) NAAQS Value Threshold 

(μg/m3) 



Modeler 1-hr Annual 1-hr  Annual  

Permittee 140.0 28.0 188 100 

MCAQD 85.0* 27.9* 188 100 
*MCAQD model uses conservative AP-42 emission factors for NOx emission from emergency engines due to the unavailability of 
site variation data from the manufacturer. Differences between 1-hr results between models due to background concentrations. 

 
Table 3. AERMOD results summary for PM10 emissions 

 Model Results (μg/m3) NAAQS Value Threshold 
(μg/m3) 

Modeler 24-hr 24-hr 

Permittee 140* 150 

MCAQD 64.0 150 
 

Table 4. AERMOD results summary for PM2.5 emissions 
 Model Results (μg/m3) NAAQS Value Threshold 

(μg/m3) 
Modeler 24-hr Annual 24-hr  Annual  

Permittee 26.0 9.8 35 12 

MCAQD 25.4 9.7 35 12 
 
 

Table 5. AERMOD results summary for CO emissions 
 Model Results (μg/m3) NAAQS Value Threshold 

(μg/m3) 
Modeler 1-hr 8-hr 1-hr  8-hr 

Permittee 362.9 228.9 40,075 10,305 

MCAQD 349.2 211.8 40,075 10,305 
 

 
Table 6. AERMOD results summary for SO2 emissions 

 Model Results (μg/m3) NAAQS Value Threshold 
(μg/m3) 

Modeler 1-hr 3-hr 1-hr  3-hr 

Permittee 13.2 15.6 196.5 1,310 

MCAQD 11.5 14.1 196.5 1,310 
 



 
Figure 1. PM2.5 24-hr NAAQS model run at TSMC facility. 

 
Figure 1 above shows the dispersion for the 24-hr PM2.5 MCAQD model run. The concentration profile shows that 
particulate matter concentrations are expected to peak on the eastern border of the facility boundary. Background 
concentrations are not added to mapped results. 
 

 
Figure 2. NO2 NAAQS model run at TSMC facility. 

Figure 2 above shows the dispersion model for the NO2 MCAQD model runs. The concentration profile shows 
NO2 concentrations expected on the northern border of the facility boundary. Background concentrations are not 
added to mapped results. 

 
C. APPLICABLE FEDERAL REGULATIONS: 
40 CFR 60 Subpart IIII: Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines 
NSPS Subpart IIII applied to owners and operators of stationary compression ignition internal combustion engines 
that commenced construction or were modified/reconstructed after 07/11/2005. The stationary compression ignition 
ICEs that will be used at this facility are model year 2019 and therefore must MEET the requirements of 40 CFR 60 



Subpart IIII. 
 
40 CFR 60 Subpart Dc: Standards of Performance for Small Industrial-Commercial-Institutional Steam 
Generating Units 
Per 40 CFR §60.40c this subpart applies to each steam generating unit for which construction, modification, or 
reconstruction is commenced after June 9, 1989; and that has a maximum design heat input capacity of 29 megawatts 
(MW) (100 million British thermal units per hour (MMBtu/hr)) or less, but greater than or equal to 2.9 MW (10 
MMBtu/hr). The proposed steam generating units at this source are rated at a maximum capacity of ~5.12 
MMBtu/hr and therefore are EXEMPT from 40 CFR 60 Subpart Dc. 
 
40 CFR 63 Subpart BBBBB: NESHAP for Semiconductor Manufacturing 
40 CFR 63 Subpart BBBBB establishes national emission standards for hazardous air pollutants (NESHAP) for 
semiconductor manufacturing facilities. Per §63.7181 this NESHAP applies only to semiconductor manufacturing 
facilities which are a major source of HAP. A major source a HAP is any facility which emits 10 tpy of any single 
HAP or 25 tpy of combined HAP. Enforceable limits in the permit keep this facility under the major source threshold 
and therefore this source is EXEMPT from the requirement of Subpart BBBBB. 
 

D. AIR POLLUTION CONTROL EQUIPMENT/EMISSION CONTROL SYSTEM(s): 
 

System description Quantity Comments: 
Rotor Concentrator Thermal 
Oxidizers (RCTO), 3.458 MMBtu/hr 

12 (6 per 
fab) 

Controls VOC emissions vented from Fab operations.  

Acid Scrubbers 36 (18 per 
fab) 

Acid, bench, wastewater, and ammonia scrubbers which 
control primarily inorganic acids hydrogen fluoride (HF), 
nitric acid (HNO3), hydrogen chloride (HCl), and sulfuric 
acid (H2SO4), as well as other compounds such as chlorine 
(Cl2), acetonitrile (C2H3N), carbonyl sulfide (COS), and 
titanium tetrachloride (TiCl4). 

Bench Scrubbers 18 (9 per 
fab) 

 
Bench Scrubbers consist of two scrubbers in series to control 
high concentration acid emissions. 
 
Wastewater treatment scrubbers neutralize acid waste 
contained in process water as part of the wastewater treatment 
plant which recycles process water.  
 
Ammonia scrubbers are alkaline and treat NH3 in exhaust 
streams prior to emission to ambient air. 
 

Ammonia Scrubbers 12 (6 per 
fab) 

Emissions of Arsine (AsH3) are routed to an absorption bed 
prior to the acid scrubber. The absorption bed is estimated to 
control ~99.5% of arsine emissions. 

Wastewater Treatment Scrubbers 6 (3 per 
fab) 

 

 
E.      EMISSIONS: 
Semiconductor Fabrication 
Fab operations are vented to RCTOs and wet scrubbers which control pollutant emissions. Emissions from these 
fabrication operations can then be estimated based on previous stack testing of similar equipment, material balances, 
and engineering estimations for this facility.  
 
A full detailed breakdown of semiconductor fabrication emission estimates is included with the permit application. 
MCAQD requires on-site performance testing of this air pollution control equipment once it is fully operational in 
order to establish emission factors for the enforcement of the requested emission limits based on the estimations (see: 
section G of this document). 
 



Emergency Engines 
Diesel engine emissions are calculated using the emission factors provided by the manufacturer. SOX emissions are 
based on a sulfur content limit of 0.0015% by weight, in accordance with Rule 324 and NSPS Subpart IIII. 
  
The operating limit, 18 hours per engine per consecutive 12-month period, was taken from the application and is 
written into the permit as an enforceable limit. 
  
Fuel Burning Equipment 
The burning of natural gas is a source of emissions of products of combustion. Emission factors from AP-42 Tables 
1.4-1 and 1.4-2 are used to estimate emissions from fuel burning equipment which includes the boilers and RCTOs at 
this facility. It is assumed that all fuel burning equipment operates at full capacity 8,760 hrs/year 
 
Cooling Towers 
Emissions of particulate matter (PM) to ambient air occur from cooling towers due to water vapor escaping into the 
atmosphere which contains PM molecules. US EPA Chapter 13.4 contains emission factors and a method to calculate 
these PM emissions when given known values for water circulation rate and total dissolved solids (TDS) content of 
the water. Assumed parameters include a 0.0005% drift rate, 2000 ppm TDS, 16,120 gal/min flow rate for reach 
tower, and 31.3% of drift mass from cooling towers escaping by atmospheric dispersion. A total of 14 cooling towers 
are permitted for this source. See the appendix for detailed emission calculations. 
 =  .   ( ) × . ×  (%) × ( ), , ×  x 0.313 
 
Storage Tanks 
Storage of volatile components results in emission of those volatiles to the atmosphere from working and breathing 
losses. Working losses are emissions from vapors generated by the volatile material being transferred into or out of 
the storage tank. Breathing losses are generated when the vapors in the tank undergo a pressure rise due to the tank 
temperature rising from ambient heat and then escape through the tank vents. 
 
This facility is permitted for sixteen total vertical, fixed-roof, 7,925 gallon capacity volatile organic liquid storage tanks. 
Four tanks exist for each stored liquid mixture; Isopropyl Alcohol (IPA), Thinner-1, Thinner-3, and DP001. Detailed 
speciation for these tanks can be found in the emission calculations spreadsheets attached in this document section. 
As part of the permit application TSMC simulated these losses using Promax, a chemical process simulator, which 
takes input parameters such as the physical tank makeup, liquid makeup, and internal/external temperatures; to 
determine emissions. These breathing and working loss emissions are vented to RCTOs for control of VOCs. 
 

Facility-Wide Permitted Emissions [Tons/Year] 

Pollutants Boilers Emergency 
Engines 

Cooling 
Towers 

Storage 
Tanks RCTO’s Scrubbers Facility wide 

Annual Emissions 

CO: 0.56 3.37   11.8 52.8 90* 
NOx: 0.67 5.85   17.0 64.2 90.0* 
PM10: 0.051 0.19 3.10  16.8 50.9 63.0* 
PM2.5: 0.051 0.19 1.86  16.8 50.9 63.0* 
VOC: 0.037 0.31  0.2 7.93 11.82 90* 
SOX: 0.004 0.01   1.2  1.2 
Total HAPs       22.5* 

Benzene       0.002 
Toluene       0.001 
Xylenes       0.000 

Formaldehyde       0.01 
HF       3.94 

HCl       6.66 



Cl2 6.66
Acetonitrile 0.25

COS 1.28
TiCl4 0.77

Arsine 0.01
Ethylene Glycol 3.36

Phosphine 0.02
Trimethylamine 0.22

Cobalt 0.00
* Facility-wide annual emissions may not exactly add up to the individual source-type contributions. They instead represent the 

enforceable emission limit written into the permit for the respective pollutant as requested by the source. 

F041443_P0008497_E
missionCalcs.xlsx

F. HAP EMISSION IMPACTS: 
Dispersion modeling using BREEZE AERMOD software was performed on atmospheric HAP emissions from this 
facility based on calculated hourly HAP emission rates assuming uniform emissions over 8760 hours per year at the 
estimated HAP PTE at the permitted emissions level. The results of this modeling were then compared to acute and 
chronic ambient air concentration (AAAC, CAAC) thresholds to see if the concentration of any one HAP may be in 
an amount to cause short and/or long term damage to public health. 

MCAQD policy is to use SCREEN modeling for HAPs that are emitted by a source at a minimum hourly threshold. 
The AERMOD dispersion modeling software used by the Permittee is the same as used for the mNSR ambient air 
quality assessment and is a more accurate, less conservative way to model HAP concentrations. After review of the 
modeling protocol MCAQD has accepted the Permittee’s HAP dispersion model for comparisons to acute and 
chronic ambient air concentrations.

Emissions were modelled using site data from the mNSR ambient air quality analysis which is discussed in detail in 
section B of this document. 

Table 3. AERSCREEN HAPs Modeling Concentrations at the Ambient Air Boundary
Screen Model Results 

(μg/m3)
Ambient Air Conc. (μg/m3)

Pollutant Emissions 
(lbs/hr)

Max 1-hr 
Conc.

Annual Conc. Acute Chronic

Hydrofluoric Acid 7,880 2.37 0.16 9.80E+03 1.46E+01

Hydrochloric Acid 13,320 4.52 0.23 1.6E+04 2.09E+1

Arsine 20 5.48E-03 1.70E-04 2.50E+03 4.41E-04

Benzene 2.0 0.71 1.10E-04 - 2.43E-01

Formaldehyde 0.23 0.07 3.40E-04 1.7E+04 1.46E-01

Ethylene Glycol 6,720 - 8.38E-02 - 4.17E+02

Cobalt 0.0 - 4.00E-05 - 6.86E-04

Table 3 above shows the results of the dispersion modeling analysis. AAC thresholds that are crossed by the 
concentration of emitted HAPs at the ambient air boundary at this source are shown in bold. The modeling results 
show that this facility does not emit HAPs at a rate that are likely to cause short or long-term damage to 
public health.



 
 

G. PERFORMANCE TESTING:  
The Permittee shall conduct performance tests on all Rotor Concentrator Thermal Oxidizers (RCTO), all Acid 
Scrubbers, and all Bench (Acid) Scrubbers once per year from the date of the most recent test (no later than 14 
months). Annual testing was chosen in lieu of 5-year testing due emission limits being so close to Title V thresholds 
and no material limitations being written into the permit as an enforceable condition. 
 
RCTO parameters to be tested: 
 

VOC concentration in the RCTO inlet and exhaust streams to demonstrate compliance with the removal 
efficiency or outlet concentrations of the Permit Conditions. Testing shall establish a control efficiency which 
shall be used for mass balance calculations to maintain compliance with the permitted emission limit. Testing 
shall be done on both the concentrator and oxidizer exhausts. 

 
NOx concentration in the RCTO exhaust stream. Testing shall establish an emission factor to be used for 
compliance with the permitted emission limit. 

 
CO Concentration in the RCTO exhaust stream. Testing shall establish an emission factor to be used for 
compliance with the permitted emission limit. 

 
PM10 and PM2.5 concentrations in the RCTO exhaust stream. Testing shall establish an emission factor to 
be used for compliance with the permitted emission limit.  

 
The combustion chamber temperature shall be recorded by the Permittee during the performance test. 
Following the performance test, the RCTO shall be operated at or above the combustion chamber 
temperature used to demonstrate compliance. 

 
Estimated uncontrolled stack emissions of VOC from the six RCTOs at this facility trigger the requirement for best 
available control technology (BACT). Per the Bay Area Air Quality Management District (BAAQMD) 
BACT/TBACT Workbook the following control efficiencies/outlet concentration satisfy BACT: 
 
98.5% when the inlet VOC concentration is greater than or equal to 2,000 ppmv measured as methane; or 
 
97% when the inlet VOC concentration is greater than or equal to 200 but less than 2,000 ppmv measured as 
methane; or 
 
90% when the inlet VOC concentration is less than 200ppmv measured as methane. 
 
As an alternative to the destruction efficiency requirements the Permiteee may opt to have an RCTO outlet 
concentration of less than or equal to 10 ppmv VOC measured as methane. 
 
Scrubber Parameters to be tested: 
 
 Hydrofluoric Acid (HF) concentration in the scrubber exhaust streams. Testing shall establish an emission 

factor to be used for compliance with the permitted emission limit. 
 
 Hydrochloric Acid (HCl) concentration in the scrubber exhaust streams. Testing shall establish an emission 

factor to be used for compliance with the permitted emission limit. 
 
 PM10 and PM2.5 concentration in the scrubber exhaust streams. Testing shall establish an emission factor to 

be used for compliance with the permitted emission limit. 
 
 NOx concentrations in the scrubber exhaust streams. Testing shall establish an emission factor to be used for 

compliance with the permitted emission limit. 
 



 CO concentrations in the scrubber exhaust streams. Testing shall establish an emission factor to be used for 
compliance with the permitted emission limit. 

 

H. REGULATORY REQUIREMENTS AND MONITORING: 
Permit Conditions 1 thru 5 contain site-wide compliance duties for this source. Total permitted emissions are listed 
in Condition 1 and the enforceable calculations methodologies are listed in Condition 2. Condition 4 contains visible 
emissions compliance duties subject to County Rule 300.  
 
Condition 4 contains bi-annual reporting requirements for emissions of VOC, PM10, NOx, and Total HAP due to 
the Permittee taking an enforceable and voluntary limit on these criteria pollutants to avoid triggering Title V 
permitting requirements. 
 
Permit Conditions 6 thru 15 contain regulations and compliance duties for semiconductor fabrication operations at 
this source subject to County Rule 338 and performance testing conditions for the associated emission control 
systems per County Rule 270.  
 
Condition 7 contains the O&M plan requirements which must be submitted within 45 days of initial permit issuance 
OR within 45 days of the equipment receiving exhaust; whichever comes last. RCTOs and wet acid scrubbers, and 
POU combustion devices are required to be included in O&M Plan. 
 
Condition 8 contains the AMC demonsration requirements for interlocked POU devices. This section was written 
using the MCAQD Permitting Handbook, Section 6, “Guidelines for the Semiconductor Industry.” 
 
Condition 13 contains the performance testing duties and requirements for the RCTOs and Scrubbers at this facility 
which are required to be tested for various criteria pollutant emissions. See section E of this document for a detailed 
breakdown of performance testing requirements for this source. 
 
Permit Conditions 16 thru 22 contain regulations and compliance duties for this source’s emergency engines subject 
to County Rule 324 and Federal Regulation 40 CFR 60 Subpart IIII. 
 
Condition 16 contains the annual hourly operation limit per engine of 18 hrs for the purposes of maintenance and 
readiness checks.  
 
Condition 20 contains NSPS Subpart IIII requirements including the certified EPA tier standard for each engine 
model. These standards satisfy RACT requirements for emergency engines at this source. 
 
Permit Conditions 23 and 24 contain regulations and compliance duties for this source’s cooling towers. Cooling 
tower conditions are taken from County Rule 322 to satisfy to apply as RACT.  
 
Condition 23.c contains the drift rate efficiency requirement of 0.0005% which satisfies BACT requirements for 
particulate emissions from cooling towers (see: section A of this document for more detail).  
 
Permit Conditions 25 and 26 contain regulations and compliance duties for fuel burning equipment (boilers) located 
at this source.  
 
Permit Conditions 27 thru 31 contain regulations and compliance duties for 16 organic liquid storage tanks and all 
waste solvent tanks at this facility subject to RACT Requirements. Language in this permit section was taken from 
County Rule 350.  
 
VOC from tank vents is required to be vented to and controlled by the RCTO at a minimum control efficiency of 
95%. 
 
Permit Conditions 32 and 33 contain regulations and compliance duties for this source’s wastewater treatment plant 
subject to County Rule 320.  
 
Permit Conditions 34 thru 40 contain general Non-Title V Permit Conditions. 



APPENDIX

Model Input Files:

Model Output Files:









PUBLIC NOTICE

Facility ID: F041443
Permit Number: P0008947
Company Name: TSMC Arizona Corporation
Facility Address: 32200 North 43rd St.

Phoenix, AZ 85083
Facility Type: Semiconductor Fabrication
Air Contaminants: Products of Combustion, Particulate Matter, Volatile Organic 

Compounds, Nitrogen Oxides, Sulfur Oxides, Carbon Monoxide, 
Hazardous Air Pollutants

Begin Posting Date: 
Site Contact Name and Email 
Address: 

Robert Sandoval (sandoval@tsmc.com)
Joy Jones (joyjones@tsmc.com)



Items 1-15 Front page: Items 1 to 15 (14 for Renewals) must be completed.
Notes to engineer: 

For renewal applications the source must either answer ‘No’ to questions 2-5 or submit an application for a 
permit modification. 
Item 8: Many applicants do not know the SIC code or NAICS code for their industry. For a new application 
the code can be obtained by doing an on-line search. http://www.osha.gov/pls/imis/sicsearch.html 
Items 5, 7 and 14: These may be the same for many applicants. 

Complete: X Incomplete:

Item 16: A simple site diagram has been included, preferably on a standard size paper.  Detailed blueprints or 
construction drawings are not required.

Complete: X Incomplete: N/A:

Item 17: A simple process flow diagram on a standard size paper is preferred.  A process flow diagram may not 
be needed for some small businesses.

Complete: X Incomplete: N/A:

Item 18: An O&M plan is required only for a control device.  An O&M plan is not required for a spray booth.  
Instead of including the O&M plan with the application, an applicant may submit it after receiving the permit.

Complete: Incomplete: X N/A:

Item 19: A dust control plan, if required, must accompany the permit application.  The plan will be reviewed and 
approved by the dust compliance group.

Complete: Incomplete: N/A: X

Item 20: The applicant needs to complete only those sections of the permit application that are applicable.  
Complete: X Incomplete: N/A:

Notes to engineer: 
Concerning Section Z: Many applicants will not be able to perform these engineering calculations. We will accept the 
permit application with a blank Section Z.

Instructions for completing Sections A, B, C, D, E-1, E-2, F, G, H, I, J, K-1, K-2, K-3, K-4, L, M, X-1, X-2, Y 
and Z of the permit application are included at the beginning of each section and are self-explanatory. 

In general, a material safety data sheet (MSDS) is required for each chemical used, stored or processed at the 
facility.  Exceptions are for very common materials, such as gasoline, diesel, acetone, etc.

Business name: TSMC

Permit number: P0008947

Completeness review completed. Application determined to be: Complete: X Incomplete:

Permit Engineer: Ryan Dalrymple Date: 3/21/2022
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