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RE: Air Quality Modeling Study for the Fair Oaks Mixed-Use Redevelopment Project 
 
Dear Mr. Thorson: 
 
SCS Engineers (SCS) conducted an air quality dispersion modeling study for the proposed Fair 
Oaks Mixed-Use Redevelopment Project in Madison, Wisconsin. The following summarizes the 
methodology and results of the study.  
 
Methodology 
 
The purpose of this project was to estimate the relative air quality impacts at the proposed 
redevelopment project location due to emissions from one stack at the Madison-Kipp 
Corporation (MKC) Fair Oaks Facility (FOF). The FOF is located at 166 S. Fair Oaks Avenue 
across the street from the proposed redevelopment project (See Figure 1, Figure 2, and 
Attachment #2). Recently, MKC submitted a permit revision application to the Wisconsin 
Department of Natural Resources (DNR) to install and operate a temporary melting furnace at 
the FOF (see Attachment #3). This temporary furnace will operate as the existing main furnace at 
the FOF undergoes maintenance. Data from this permit application was used to represent the 
stack height, diameter, temperature, and flow rate under normal operation conditions for the one 
modeled stack. Since the permit application did not include a plot plan for the FOF, it was 
assumed that the location of the modeled stack was the same as the closest of the three in-line 
stacks at the MKC FOF to the proposed redevelopment project location.  
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FIGURE 1  Project Location 
 

 
 
Legend: 

 Yellow square: Dispersion modeling domain 
 Magenta polygons: MKC FOF and proposed project buildings 
 Cyan polygon: Proposed Fair Oaks Mixed-Use Redevelopment Project boundary  
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FIGURE 2  Project Site Aerial View 
 

 
 
Legend: 

 Magenta polygons: MKC FOF and proposed project buildings 
 Cyan polygon: Proposed Fair Oaks Mixed-Use Redevelopment Project boundary  

 
The MKC stack was modeled using the American Meteorological Society / Environmental 
Protection Agency Regulatory Model (AERMOD Version 16126r). AERMOD was initially 
developed in 1991 and later adopted in 2005 by the United States Environmental Protection 
Agency (EPA). This model is EPA’s preferred regulatory model for steady-state releases in both 
simple and complex terrain. Input data for AERMOD included: 
 

 stack location; 
 stack physical dimensions; 
 stack emission rate; 
 meteorological data; 
 terrain data; 
 receptor locations; and 
 model options. 

 
AERMOD was used to predict the maximum hourly and five year average dilution factors at 
ground level receptors near the stack and proposed project site. In addition, AERMOD was used 
to predict the maximum hourly and five year dilution factors at 35 locations along the property 
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boundary using elevations of 0, 10, 20, 30, 40, 50, and 60 feet (see Figure 3 for the vertical 
profile locations V01 to V35). Table 1 summarizes the stack and model options used in the 
analysis while Table 2 summarizes the buildings/structures included to address the effects of 
downwash on the modeled stack (see Figure 4 for a 3-D view of the modeling scenario). 
Dimensions of buildings were estimated using available technical drawings and street/aerial 
imagery. Meteorological data from 2011-2015 was obtained from the Wisconsin DNR Madison 
Station (http://dnr.wi.gov/topic/AirPermits/ documents/model/ Data2017.pdf) (see Attachment 
#4).  
 

TABLE 1 Stack and Model Options 
 

Item Description 
AERMOD Version 16126r 
AERMOD Coordinate System UTM Zone 16, WGS84 
AERMOD Model Control Options Regulatory Default 
AERMOD Output Type Concentration 
Averaging Time Options 1-Hour and Period 
Dispersion Mode Rural  
Stack Type Vertical point source 
Stack Coordinates (m) 309714, 4774155  
Stack Base Elevation (m) 260.47 
Stack Height (ft) 81 
Stack Emission Rate (g/s) 1.0 
Stack Temperature (F) 84.51 
Stack Diameter (ft) 5.68 
Stack Flow Rate (cfm) 52,120 
Building Downwash Included? Yes  
Background Concentrations Included? No 
Variable Emissions? No 
Receptors – Grid Southwest corner UTM coordinates (m): 309200, 4773650 

1,000 meter x 1,000 meter modeling domain (see Figure 1) 
10 meter receptor spacing 
Receptor flagpole height = 0 feet 

Receptors – Discrete 35 locations along S. Fair Oaks Avenue property boundary 
Receptor flagpole heights at 0, 10, 20, 30, 40, 50, and 60 feet 

Meteorological Data Wisconsin DNR Madison Station #14837 (2011-2015) 
Terrain Data National Elevation Dataset (NED) 
 
 
 

TABLE 2  Building/Structures 
 

No. Name Height (ft) 
1 Fair Oaks Mixed-Use Main Building 58 
2 Fair Oaks Mixed-Use Parking Roof 12.8 
3 MKC FOF (southeast section) 30 
4 MKC FOF (northwest section) 20 
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FIGURE 3  Vertical Profile Locations 
 

 
 
Legend: 

 Magenta polygons: MKC FOF and proposed project buildings 
 Cyan polygon: Proposed Fair Oaks Mixed-Use Redevelopment Project boundary  
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FIGURE 4  AERMOD 3-D Model Configuration 
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Results 
 
The MKC stack was modeled as a continuous (steady-state) release using a one gram per second 
(g/s) emission rate. Each maximum hourly and annual average concentration predicted in this 
study has units of 10E-6 s/m3 and represents the stack’s dilution factor at that receptor for a 
specific time period. The dilution factor is also known as χ/Q (i.e. concentration χ divided by 
emission rate Q). Results from this study can be translated into pollutant-specific receptor 
concentrations (in μg/m3) by multiplying the each dilution factor by a pollutant-specific emission 
rate (in g/s). 
 
Contours of the ground level dilution factors were generated and overlaid onto aerial maps of the 
project site. Figure 5 displays the peak 1-hour dilution factor contours while Figure 6 displays 
the 5-year average dilution factor contours. See Table 3 and Figure 7 for a summary of the 
maximum dilution factors by averaging time and receptor flagpole height. Also, see Attachment 
#1 for the vertical profile dilution factors evaluated at the 35 locations along the project’s S. Fair 
Oaks Avenue boundary. 
 

TABLE 3  Maximum 1-Hour and 5-Year Dilution Factors 
 

Averaging 
Time 

Height 
(ft) 

Dilution Factor 
(10E-6 s/m3) 

Receptor 
Coordinate 

UTM X 
(m) 

Receptor 
Coordinate 

UTM Y 
(m) 

See Figure 7 
Map Icon 

1-Hour 0 185.7 309920 4774130 J 
1-Hour 10 189.1 309920 4774130 J 
1-Hour 20 161.0 309920 4774130 J 
1-Hour 30 139.6 309920 4774140 K 
1-Hour 40 141.0 309910 4774120 I 
1-Hour 50 140.8 309900 4774120 H 
1-Hour 60 143.7 309870 4774130 G 
5-Year 0 6.2 309710 4774160 A 
5-Year 10 4.9 309870 4774120 F 
5-Year 20 4.2 309920 4774130 J 
5-Year 30 4.1 309710 4774200 B 
5-Year 40 4.8 309720 4774250 E 
5-Year 50 6.2 309720 4774230 D 
5-Year 60 8.6 309720 4774210 C 
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FIGURE 5  Peak 1-Hour Dilution Factor Contours at Ground Level 
 

 
 
Legend: 

 Magenta polygons: MKC FOF and proposed project buildings 
 Cyan polygon: Proposed Fair Oaks Mixed-Use Redevelopment Project boundary 
 Green, yellow, and red polygons: Peak 1-hour dilution factor contours (10E-6 s/m3) 
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FIGURE 6  5-Year Average Dilution Factor Contours at Ground Level 
 

 
 
Legend: 

 Magenta polygons: MKC FOF and proposed project buildings 
 Cyan polygon: Proposed Fair Oaks Mixed-Use Redevelopment Project boundary 
 Green, yellow, and red polygons: 5-Year average dilution factor contours (10E-6 s/m3) 
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FIGURE 7  Peak 1-Hour and 5-Year Average Maximum Impact Locations 
 

 
 
Legend: 

 Magenta polygons: MKC FOF and proposed project buildings 
 Cyan polygon: Proposed Fair Oaks Mixed-Use Redevelopment Project boundary  
 See corresponding data in Table 3 

 
 
 
Please feel free to contact me at 760-744-9611 x3272 if there are any questions. 
 
Sincerely,   

   

Greg Hauser   
Project Director   
S C S  E N G I N E E R S    
 
Attachment #1  Vertical Profile Results for S. Fair Oaks Avenue Project Boundary 
Attachment #2  Fair Oaks Mixed-Use Redevelopment Project Details 
Attachment #3  MKC FOF Permit Application 
Attachment #4  Wisconsin DNR Meteorological Data   
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ATTACHMENT #1  Vertical Profile Results for S. Fair Oaks Avenue Project Boundary 
  



ATTACHMENT 1 ‐ Vertical Profile Results Along S. Fair Oaks Avenue Property Boundary

Receptor Receptor Receptor Peak Peak Peak Peak Peak Peak Peak Average Average Average Average Average Average Average Maximum Maximum
No. UTM X UTM Y 1‐Hour 1‐Hour 1‐Hour 1‐Hour 1‐Hour 1‐Hour 1‐Hour 5‐Year 5‐Year 5‐Year 5‐Year 5‐Year 5‐Year 5‐Year 1‐Hour 5‐Year

X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q X/Q
0 ft Elev. 10 ft Elev. 20 ft Elev. 30 ft Elev. 40 ft Elev. 50 ft Elev. 60 ft Elev. 0 ft Elev. 10 ft Elev. 20 ft Elev. 30 ft Elev. 40 ft Elev. 50 ft Elev. 60 ft Elev. All Elev. All Elev.

(m) (m) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3) (10E‐6 s/m3)
1 309727 4774102 93 58 47 58 56 74 102 2.4 1.6 1.4 1.9 2.2 3.2 4.4 102 4.4
2 309730 4774105 91 61 46 63 56 75 103 2.4 1.7 1.4 2.1 2.2 3.2 4.4 103 4.4
3 309734 4774108 91 63 47 67 57 74 101 2.3 1.7 1.3 2.1 2.2 3.1 4.5 101 4.5
4 309737 4774111 87 61 45 68 56 73 96 2.2 1.6 1.2 2.1 2.2 3.1 4.5 96 4.5
5 309741 4774114 74 54 39 62 54 73 103 2.0 1.6 1.2 2.0 2.1 3.1 4.6 103 4.6
6 309744 4774117 73 57 41 58 54 73 105 1.9 1.5 1.1 1.9 2.1 3.1 4.6 105 4.6
7 309748 4774120 72 57 47 56 54 72 98 1.8 1.5 1.2 1.7 2.0 3.0 4.7 98 4.7
8 309751 4774123 65 53 49 54 51 69 97 1.6 1.4 1.1 1.6 1.9 3.0 4.6 97 4.6
9 309755 4774126 50 41 45 44 45 64 96 1.5 1.3 1.1 1.5 1.9 2.8 4.5 96 4.5
10 309758 4774129 53 44 40 42 44 60 91 1.4 1.2 1.0 1.4 1.8 2.7 4.2 91 4.2
11 309761 4774132 60 50 57 41 46 62 92 1.3 1.2 1.2 1.3 1.6 2.5 3.9 92 3.9
12 309765 4774135 59 50 51 37 46 63 92 1.4 1.3 1.2 1.2 1.5 2.2 3.5 92 3.5
13 309768 4774138 51 42 41 37 46 63 92 1.4 1.3 1.2 1.1 1.4 2.0 3.1 92 3.1
14 309772 4774141 52 39 31 37 46 62 89 1.4 1.4 1.1 1.1 1.3 1.8 2.7 89 2.7
15 309775 4774144 38 34 32 37 45 58 82 1.4 1.4 1.2 1.1 1.3 1.6 2.4 82 2.4
16 309779 4774147 38 35 30 35 41 52 71 1.5 1.4 1.2 1.1 1.2 1.5 2.2 71 2.2
17 309782 4774150 40 38 31 31 36 44 59 1.5 1.4 1.2 1.1 1.1 1.3 2.0 59 2.0
18 309786 4774153 43 41 31 26 30 36 57 1.5 1.5 1.2 1.1 1.1 1.3 1.9 57 1.9
19 309789 4774156 44 42 32 29 32 38 56 1.5 1.5 1.2 1.1 1.1 1.2 1.8 56 1.8
20 309793 4774159 46 44 34 33 36 43 56 1.5 1.5 1.2 1.1 1.1 1.2 1.8 56 1.8
21 309796 4774162 47 44 34 36 40 48 61 1.5 1.5 1.2 1.1 1.1 1.2 1.8 61 1.8
22 309799 4774165 46 44 36 39 42 52 65 1.5 1.4 1.2 1.1 1.1 1.2 1.8 65 1.8
23 309803 4774168 46 45 38 41 45 55 68 1.5 1.4 1.2 1.1 1.1 1.2 1.9 68 1.9
24 309806 4774171 45 44 40 43 47 58 71 1.4 1.4 1.2 1.1 1.1 1.2 1.9 71 1.9
25 309810 4774174 43 43 42 44 48 60 72 1.4 1.4 1.2 1.1 1.1 1.2 1.9 72 1.9
26 309813 4774177 42 43 43 45 50 61 74 1.3 1.4 1.2 1.1 1.1 1.3 2.0 74 2.0
27 309817 4774180 46 48 46 46 51 61 77 1.3 1.4 1.2 1.1 1.2 1.4 2.0 77 2.0
28 309820 4774183 50 50 48 48 51 62 79 1.2 1.3 1.2 1.1 1.2 1.4 1.9 79 1.9
29 309824 4774186 48 49 47 49 52 63 79 1.1 1.2 1.1 1.1 1.2 1.4 1.9 79 1.9
30 309827 4774189 49 50 47 50 53 64 79 1.0 1.1 1.1 1.1 1.3 1.5 1.9 79 1.9
31 309831 4774192 48 49 48 50 53 65 79 0.9 1.0 1.0 1.1 1.3 1.5 1.8 79 1.8
32 309834 4774195 47 47 48 50 53 64 78 0.9 1.0 1.0 1.1 1.2 1.5 1.8 78 1.8
33 309837 4774198 45 47 48 50 52 63 77 0.8 0.9 1.0 1.1 1.2 1.5 1.8 77 1.8
34 309841 4774201 45 47 47 49 52 62 79 0.9 0.9 1.0 1.1 1.2 1.5 1.8 79 1.8
35 309844 4774204 46 48 46 48 52 61 79 0.9 0.9 1.0 1.1 1.3 1.5 1.8 79 1.8

Max: 93 63 57 68 57 75 105 2.4 1.7 1.4 2.1 2.2 3.2 4.7 105 4.7
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ATTACHMENT #2  Fair Oaks Mixed-Use Redevelopment Project Details 
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ATTACHMENT #3  MKC FOF Permit Application 
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ATTACHMENT #4  Wisconsin DNR Meteorological Data 
 
 
 



USAF WBAN FAA STATION Upper Air ELEV LAT LON Total No. Total No. Data Photo
ID ID ID NAME ID (WBAN #) (m) (deg) (deg) Calm Hrs Missing Hrs Link Link

726419 94929 ASX ASHLAND MPX (94983) 250 46.55 -90.92 894 301 ASX16216.zip ASX.pdf

727456 04919 DYT SKY HARBOR MPX (94983) 186 46.72 -92.04 8375 780 DYT16216.zip DYT.pdf

726463 14897 AUW WAUSAU GRB (14898) 366 44.93 -89.63 577 453 AUW16216.zip AUW.pdf

726508 94973 HYR HAYWARD MPX (94983) 369 46.03 -91.44 1862 1099 HYR16216.zip HYR.pdf

727415 04803 RHI RHINELANDER GRB (14898) 503 45.63 -89.48 627 537 RHI16216.zip RHI.pdf

726435 14991 EAU EAU CLAIRE MPX (94983) 269 44.87 -91.49 592 348 EAU16216.zip EAU.pdf

726574 94985 MFI MARSHFIELD GRB (14898) 382 44.64 -90.19 289 436 MFI16216.zip MFI.pdf

726452 04826 ISW WISCONSIN RAPIDS GRB (14898) 309 44.36 -89.84 1136 570 ISW16216.zip ISW.pdf

726506 04840 FLD FOND DU LAC GRB (14898) 242 43.77 -88.49 302 451 FLD16216.zip FLD.pdf

726450 14898 GRB GREEN BAY GRB (14898) 208 44.48 -88.14 313 395 GRB16216.zip GRB.pdf

726456 94855 OSH WITTMAN GRB (14898) 246 43.97 -88.56 387 538 OSH16216.zip OSH.pdf

726410 14837 MSN MADISON GRB (14898) 262 43.14 -89.35 585 384 MSN16216.zip MSN.pdf

725470 94908 DBQ DUBUQUE DVN (94982) 317 42.40 -90.71 290 524 DBQ16216.zip DBQ.pdf

726438 94994 OVS BOSCOBEL DVN (94982) 203 43.16 -90.68 2518 744 OVS16216.zip OVS.pdf

726416 14921 LNR LONE ROCK DVN (94982) 218 43.21 -90.19 676 584 LNR16216.zip LNR.pdf

726430 14920 LSE LA CROSSE MPX (94983) 198 43.88 -91.25 257 317 LSE16216.zip LSE.pdf

726400 14839 MKE MILWAUKEE GRB (14898) 203 42.95 -87.90 246 275 MKE16216.zip MKE.pdf

726505 04845 ENW KENOSHA GRB (14898) 223 42.60 -87.94 150 371 ENW16216.zip ENW.pdf

726425 04841 SBM SHEBOYGAN GRB (14898) 229 43.77 -87.85 327 319 SBM16216.zip SBM.pdf

Site-Specific Meteorological Data
Click on .zip or .pdf links to open files.
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WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT:

Station #14837 - MADISON/DANE CO REGIONAL ARPT, WI  

COMMENTS: COMPANY NAME:

MODELER:

DATE:

9/8/2017

PROJECT NO.:

NORTH

SOUTH

WEST EAST

2.6%

5.2%

7.8%

10.4%

13%

WIND SPEED 
(m/s)

 >= 11.10

 8.80 - 11.10

 5.70 - 8.80

 3.60 - 5.70

 2.10 - 3.60

 0.50 - 2.10

Calms: 1.33%

TOTAL COUNT:

43715 hrs.

CALM WINDS:

1.33%

DATA PERIOD:

Start Date: 1/1/2011 - 00:00
End Date: 12/31/2015 - 23:59

AVG. WIND SPEED:

3.52 m/s

DISPLAY:

 Wind Speed
Direction (blowing from)
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