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ATTACHMENT 3

SUGGESTED TECHNIQUE TO CALCULATE
EMPIRICALLY-DERIVED NO2 TO NOX RATIO
FOR TIER 2 ANALYSIS



Energy & Environmental Management, Inc.

P.0. Box 376 Harrison City, PA 15636-0376 (724)744-7170 FAX(724)744-0265

July 25, 2010 E*M-621-10

Mr. Andrew Fleck

PA Bureau of Air Quality

400 Market Street, 12 Floor
Harrisburg, PA 17101-2301

Dear Andrew:

This letter is in responsebto our phone conversation on July 16 concerning the
use of the Tier 2 default NO2/NOx ratioc of 0.75. You referenced the memo from
USEPA indicating the value may not be appropriate for use with the new l-hour
NO2 standard (quote presented in Table 1). The portion of the quote that does
apply to the Meadville Power Station is:

By contrast, for elevated sources in relatively flat terrain, the peak hourly NOx
concentrations are 1likely to occur during daytime convective conditions, when
ambient ozone concentrations are likely to be relatively high and entrainment of
ozone within the plume is more rapid due teo the vigorous vertical mixing during
such conditions. For these sources, the 0.75 default ratio may not be conservative,

My first thought was to review the nearby NO2/NOx monitoring data to determine
if the ratio of NO2 to NOx exceeded 0.75 during the year. The DEP monitoring
site in Lawrence County is the closest station with both parameters reported.
A listing of the monthly ratio of NO2 to NOx by year is listed in Table 2 for
the period of our meteorological data. As you can see, we have several months
during some years when the NO2/NOx ratio exceeds 0.75. So, we could expect to
find some hourly NO2/NOx events where 0.75 would not be a conservative value
to use in converting the NOx modeling values to NOz for comparison to the new
1-Hour NO2 Significant Impact Level of 7.5 pg/m’.

My next thought was to compare all hourly NOx modeling events equal to or
greater than 7.5 ug/m® to the corresponding monitored values for those hours
and then use the monitored ratio in place of the default wvalue of 0.75. ):
total of 92 receptors had NOx impacts equal to or greater than 7.5 ng/m’.
Those receptors and their impacts are listed in Table 3.

Hourly values were adijusted to reflect beginning-ocf-hour for monitoring data
versus end-of-hour from AERMOD runs. Listing from Table 3 matched to hourly
monitoring values are presented in Table 4. Substitution from Table 2 is done
for any hours with missing NOz or NOx monitoring values. Results from the
last column in Table 4 are listed in the last column of Table 3 for
comparison. Most of the hours listed in Table 4 reflect daytime convective
conditions when mixing is expected to be greatest.

The last two columns of Table 3 are presented in Figure 1. It is apparent
that we have more events above the 1-to-1 line in Figure 1 than below the
line. A value of 75 percent is not a conservative conversion value in our case
if any of the 92 receptors fall above the 1-to-1 line. As Figure 1 shows, the
75 percent default is not appropriate in our case.

The maximum NO2z Il-hour concentration is 6.15 pg/m’ using the Tier 2 default
value and is 6.85 pg/m® when using the nearby DEP monitoring site values. My

ENGINEERING AND PROFESSIONAL CONSULTING SERVICES



Mr. A. Fleck E°M-621-10
Page 2 of 17 07/25/10

suggestion is to use the DEP monitoring values in assessing NO2 impacts by the
Meadville Power Station.

Please consider this letter an addendum to the Model Protocol for this
project. Call me if you have any guestions or want to discuss this matter.

Sincerely,
NS
aAA?§ . & binavenw s~

Larry L. Simmons, PE
Principal

cc: G. Rubino
N. Popovic
J.P. Pezze
C-642

LLS/das
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TABLE 1

QUOTE FROM EPA MEMO CONCERNING TIER 2 DEFAULT VALUE

As noted above, the 0.75 national default ratio for ARM is considered to be
representative of "area wide quasi-equilibrium conditions” and, therefore, may not
be as appropriate for use with the 1l-hour NO2 standard. The appropriateness of
this default ambient ratio will depend somewhat on the characteristics of the
sources, and as such application of Tier 2 for 1l-hour ©NO2Z compliance
demonstrations may need to be considered on a source-by-source basis in some
cases. The key technical issue to address in relation to this tier requires an
understanding of the meteorological conditions that are likely to be associated
with peak hourly impacts from the source(s) being modeled. In general, for low-
level releases with limited plume rise, peak hourly.NOx impacts are likely to be
associated with nighttime stable/light wind conditions. Since ambient ozone
concentrations are likely to be relatively low for these conditions, and since low
wind speeds and stable atmospheric conditions will further limit the conversion of
NO to NO2 by limiting the rate of entrainment of ozone into the plume, the 0.75
national default ratio will likely be conservative for these cases. A similar
rationale may apply for elevated sources where plume impaction on nearby complex
terrain under stable atmospheric conditions 1s expected to determine the peak
hourly NOx concentrations. By contrast, for elevated sources in relatively flat
terrain, the peak hourly NOx concentrations are likely to occur during daytime
convective conditions, when ambient ozone concentrations are likely to be
relatively high and entrainment of ozone within the plume is more rapid due to the
vigorous vertical mixing during such conditions. For these sources, the 0.75
default ratio may not be conservative, and some caution may be needed in applying
Tier 2 for such sources. We also note that the default equilibrium ratio employed
. within the PVMRM algorithm as an upper bound on an hourly basis is 0.9.

Memo from Tyler Fox, Leader Air Quality Modeling Group, C439-1 to Regional Air
Division Directors, - USEPA OAQPS, Page 7, June 28, 2010.
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TABLE 2

ERCENT OF NITROGEN OXIDES

! E AS P
LY NITROGEN DIOXID RENCE COUNTY, PENNSYLVANIA

T 0 yoyrTORING STATION IN LAW

NO> as Percent of NOx
:Enth_m 2004 | 2005 | 2006 | 2007
Janizy =9 64 70 62 63
Febﬂlary 61 64 69 67 68
March 62 67 78 73 69
Api 7 72 80 74 70
May 82 73 82 79 75
June 81 74 83 83 74
July 78 73 85 80 74
AugUst 76 75 73 81 71
Septemper 70 72 69 71 67
OCtOber 59 57 60 68 67
Novempe, 59 60 59 61 68
Decembe; 60 63 62 60 71
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COMPARISON OF RECEPTORS

TABLE 3

E'M-621-10

07/25/10

ABOVE NITROGEN OXIDES VALUE OF 7.5 ug/m"3

AERMOD Impacts {ug/mA3) NO2 {ug/m*3)

, Maximum Hourly NOx At Any Power Mean |Adjusted 'Adjusted

Rec UTM (meter) tevel During The Year Hourly | Using 75 | By PDEP

Rank | Num | East | North | 2003 | 2004 | 2005 | 2006 | 2007 | NOx | Percent | Monitor
1 1923 5640050 45967360 8.25  8.88 @ 8.68 -804 @ 7.77 832 6.24 6.15
2 1852 564005.0 45966860 832 ' 8.82 ' 836 = 7.84 ~ 7.81 823 6.17 6.29
3 1995 564005.0 4596786.0 8.03 ~ 864 876 ~ 802 745 818 6.14 5.67
4 2067 563955.0 4596836.0° 8.10 ~ 839 | 827 ' 805 ~ 772 811 6.08 6.19
5 1994 563955.0 45967860  8.41 ~ 836 ' 7.96 ~ 7.8 = 7.78 808 6.06 5.96
6 1910 5633550 459%736.0 818 ~ 831 ' 7.82 ~ 7.48 = 843 805 6.03 6.72
7 1782 5640050 4596636.0 8.39 ~ 857 792 ~ 752 ' 7.79 804 6.03 6.16
8 1983 5634050 4596786.0 8.63 ~ 807 ~ 818 ~ 728 790 801 6.01 6.72
9 . 1839 563355.0 45966860 834 ~ 806 800 ' 759 ' 7.94  7.99 5.9 6.70
10 1911 ‘563405.0 4596736.0° 859  7.76  8.18 ~ 7.37 804  7.99 5.9 6.51
11 1853 564055.0 4596686.0 8.18 | 850 | 857 | 7.45 ~ 721  7.99 5.99 5.70
12 1986 563555.0 4596786.0° 8.08 " 739 " 843 " 731 864 797 5.98 6.61
13 1914 563555.0 45967360 836 ' 7.64 ' 819 ' 7.10 ' 854  7.97 5.97 6.60
14 1999 564205.0 4596786.0  8.06 ~ 834 ' 7.89 ' 7.89 ' 753  7.94 5.9 5.54
15 2056 5634050 45968360 830 ' 819 ' 783 " 697 ' 829 7.9 5.94 6.61
16 1840 5634050 45966860 820 ~ 7.81 ' 7.86 ~ 7.78 ' 7.92  7.91 5.93 6.06
17 1922 563955.0 4596736.0° 851 ~ 828 ' 753 | 754 ' 7.67  7.91 5.93 5.62
18 1924 5640550 45967360 804 ' 858 843 ~ 7.31 '~ 7.10  7.89 5.9 5.64
19 1783 5640550 4596636.0° 8.04 ~ 838 ' 841 ~ 7.35 ' 7.20  7.88 5.91 6.11
20 2000 564255.0 45%786.0° 7.97 772 | 7.54 7.8 822  1.87 5.90 5.54
7L 2072 5642050 4596836.0 7.95 © 807 | 748 ' 7.63 ~ 820  7.86 5.90 537
22 1984 563455.0 45067860 806 ~ 7.71 ' 763 812 ' 779  7.86 5.90 6.01
23 1928 5642550 45967360 7.76 ' 818 ' 7.8 771 ' 775  7.86 5.89 .36
24 2057 563455.0 45968360 838 ' 7.61 ~ 7.89 ' 757 ' 7.82  7.85 5.89 6.04
25 2146 5642050 45968860  7.93 772 ' 7.24 ~ 789 845  7.85 5.88 5.66
26 2141 563955.0 4596886.0  7.53 ' 805 827 ' 7.97 ' 7.41 784 | 588 5.99
27 2068 5640050 45968360  7.84 ' 827 ' 852 | 7.75 | 685  7.84 5.88 5.29
28 1927 5642050 45967360  7.76 ' 811 ' 775 " 7.65 " 791  7.84 5.88 5.48
23 1842 563505.0 4596686.0° 7.65 ~ 7.27 ' 799 ' 7.67 ' 860  7.84 5.88 6.50
30 2071 5641550 45968360  7.92 ' 7.96 ' 731 ' 7.83 810  7.82 5.87 5.85
31 1714 S64055.0 4596585.0 791 ~ 837 | 811 734 | 735  7.82 5.86 6.44
32 1769 563355.0 45966360 822 ' 7.84 | 7.92 ~ 7.43 767  7.82 5.86 6.85
33 1925 5641050 45967360  7.81 ' 7.89 ' 7.85 ~ 7.54 ' 7.94 781 5.85 5.66
34 1855 564155.0 4596686.0° 7.31 ' 812 ~ 802 ~ 7.67 | 791 781 5.85 5.66
35 1913 563505.0 45967360 727 ~ 7.29 808 ' 7.93 845  7.80 5.85 5.95
36 1996 564055.0 45967860  7.80 ' 833 ~ 798 ' 754 ~ 733 7.80 5.85 6.23
37 1713 564005.0 4596586.0 833 ~ 823 ' 7.42 ~ 730 765  7.78 5.84 6.04
38 1926 5641550 45967360  7.43 810 755 771 811 778 5.83 6.13
39 1921 5639050 4596736.0° 829 ~ 7.67  7.30 751 ~ 808 177 5.83 5.66
40 1785 5641550 459663607 7.72 ' 7.83 © 809 734 T 78  7.77 5.8 5.64
41 2059 563555.0 45968360 7.55 | 691 ' 845 ' 732 ' 851  7.75 5.81 6.43
42 1854 564105.0 4596686.0° 806 ' 803 770 T 7.22 T 773 7175 5.81 6.04
43 1850 563905.0 4596686.0" 838 ' 7.36 ' 7.30 | 7.56 ' 814  7.75 5.81 5.65
44 1857 564255.0 4596686.0  7.66 ' 818 | 7.98  7.70 ' 7.20  7.74 5.81 5.40
45 1773 563555.0 4596636.0° 8.18 ' 790 ' 7.59 | 685 820 774 5.81 6.01
46 2073 5642550 459%836.0° 7.94 " 7.6 | 716 ' 815 830 774 5.81 5.58
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TABLE 3

(Continued)

E*M-621-10

AERMOD Impacts {ug/m~3) NO2 (ug/m*3)

Maximum Hourly NOx At Any Power Mean |Adjusted | Adjusted

Rec UTM {meter) Level During The Year Hourly | Using 75 | By PDEP

Rank | Num | East | North | 2003 | 2004 | 2005 | 2006 | 2007 | NOx | Percent | Monitor
47 1997 564105.0 4596786.0 7.24 8.08 7.63 7.82 7.88 7.73 5.80 5.59
48 1851 563955.0 4596686.0 8.43 8.30 7.36 7.13 7.42 7.73 5.80 6.29
49 1843 563555.0 4596686.0 8.23 7.73 7.67 6.90 8.09 7.73 5.79 6.34
50 1715 564105.0 4596586.0 7.84 8.05 8.00 7.41 7.29 7.72 5.79 6.01
51 1915 563605.0 4596736.0 7.82 8.01 7.80 6.49 8.48 7.72 579 6.34
52 1784 564105.0 4596636.0 7.96 8.12 7.88 7.30 7.28 7.71 5.78 5.82
53 1982 563355.0 4596786.0 7.54 8.12 7.41 6.91 8.50 7.70 5.77 6.72
54 1768 563305.0 4596636.0 7.62 7.54 7.38 7.39 8.06 7.68 5.76 6.42
55 1998 564155.0 4596786.0 7.48 7.74 7.03 7.85 8.30 7.68 5.76 6.63
56 1780 563905.0 4596636.0 8.34 7.20 7.25 7.50 8.08 7.67 5.75 5.52
57 2145 564155.0 4596886.0 8.02 7.93 7.15 7.52 7.71 7.67 5.75 5.78
58 2070 564105.0 45968360 7.29 7.90 7.05 7.93 8.13 7.66 5.75 6.48
59 1844 563605.0 4596686.0 7.67 7.94 7.94 6.31 8.32 7.64 5.73 6.27
60 1929 564305.0 4596736.0 7.78 7.33 7.24 7.92 7.92 7.64 5.73 5.66
61 1845 563855.0 4596686.0 8.16 7.01 7.34 7.75 7.90 7.63 5.73 5.73
62 1993 563905.0 4596786.0 8.04 7.87 7.13 7.28 7.85 7.63 5.73 5.55
63 1920 563855.0 4596736.0 8.22 7.32 7.18 7.43 8.01 7.63 5.72 5.52
64 1772 563505.0 4596636.0 7.74 7.01 7.68 7.30 8.40 7.63 5.72 6.34
&5 1781 563955.0 4596636.0 8.19 8.24 7.43 7.06 7.20 7.62 5.72 6.12
66 1770 563405.0 4596636.0 7.60 7.73 7.34 7.92 7.52 7.62 571 5.80
67 2144 564105.0 4596886.0 7.29 7.39 7.07 8.16 8.17 7.61 5.71 6.49
68 1987 563605.0 4596786.0 7.79 7.87 7.44 6.53 8.43 7.61 5.71 6.26
69 1646 564055.0 4596536.0 7.73 8.16 7.66 7.16 7.32 7.60 5.70 6.27
70 1699 563305.0 4596586.0 7.72 7.78 7.49 7.41 7.58 7.60 5.70 6.37
71 1916 563655.0 4596736.0 7.23 8.59 7.88 6.87 7.38 7.59 - 5.68 5.82
72 1912 563455.0 4596736.0 7.48 7.53 7.13 8,35 7.44 7.59 5.69 5.77
73 1647 564105.0 4596536.0 7.70 8.03 7.88 7.25 7.05 7.58 5.69 5.90
74 1716 564155.0 4596586.0 7.88 7.76 7.85 6.82 7.58 7.58 5.68 5.50
75 1985 563505.0 4596786.0 6.66 7.06 7.94 8.13 8.10 7.58 5.68 575
76 1773 563855.0 4596636.0 8.05 6.66 7.38 7.94 7.71 7.55 5.66 5.67
77 1711 563305.0 4596586.0 8.21 7.14 7.11 7.35 7.93 7.55 5.66 5.58
78 2220 564155.0 4596936.0 7.65 7.98 6.82 7.12 8.14 7.54 5.66 5.83
79 1858 564305.0 4596686.0 7.53 7.66 7.45 7.43 7.62 7.54 5.66 5.34
80 1786 564205.0 4596636.0 7.48 7.78 7.51 7.26 7.67 7.54 5.65 5.77
81 1856 564205.0 4596686.0 7.45 7.73 7.35 7.22 7.94 7.54 5.65 6.37
82 1838 563305.0 4596686.0 7.21 7.93 7.18 7.06 8.29 7.53 5.65 6.59
83 1717 564205.0 4596586.0 7.41 7.71 7.84 7.16 7.53 7.53 5.65 5.81
84 1988 563655.0 4596786.0 7.00 8.43 7.72 7.02 7.47 7.53 5.65 5.77
85 1712 563955.0 4596586.0 7.85 8.04 7.37 7.09 7.24 7.52 5.64 6.05
86 1700 563355.0 4596586.0 7.84 7.53 7.59 7.08 7.53 7.51 5.63 5.76
87 2069 564055.0 4596836.0 7.65 7.70 7.21 7.57 7.44 7.51 5.63 6.03
88 1992 563855.0 4596786.0 8.17 7.56 6.86 6.96 7.99 7.51 5.63 5.44
89 2219 564105.0 4596936.0 7.51 7.15 7.23 7.92 7.70 7.50 5.63 5.98
90 1774 563605.0 4596636.0 7.47 780 8.00 6.11 8.11 7.50 5.62 6.15
91 2131 563455.0 4596886.0 8.26 7.46 7.75 6.65 7.37 7.50 5.62 6.57
92 1787 564255.0 4596636.0 7.28 7.81 7.65 7.33 7.42 7.50 5.62 5.19
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NITROGEN DIOXIDE IMPACTS BASED ON LOCAL DEP MONITORING SITE

TABLE 4

Converted

Modeled Lawrence County DEP site SyrAvg
[~ Receptor UTM (m) [ Date NOx Manitored (ppb) . sonor to NC2 NO2
[Rank] Num [ €ast | North | ¥r [Mo| Da| Hr| {pg/m? NGz | NOx  [noxas wo2 {ug/m*) | (ng/m®)
1 1923 564005.0 45967360 03 05 31 15 B.25 13 15 0.87 7.15 6.15
1 1923 564005.0 4596736.0 04 08 05 17 8.88 9 -9 078 * 6.66
1 1923 564005.0 45967360 05 05 24 12 8.68 9 13 0.68 6.01
1 1923 564005.0 45967360 06 03 17 14 8.04 6 9 0.67 5.36
1 1923 564005.0 45967360 07 ©04 15 15 7.77 5 7 071 555
2 1852 5640050 4596686.0 03 08 22 18 8.32 [ 7 0.86 7.13 6.29
2 1852 564005.0 4596686.0 04 08 05 17 8.82 k-] -5 075 * 661
2 1852 564005.0 4596686.0 05 05 24 12 8.36 3 13 0.69 5.79
2 1852 564005.0 45966860 06 03 17 14 7.84 6 9 0.67 522
2 1852 564005.0 45966860 07 0S5 12 14 7.81 [ 7 0.86 6.70
3 1995 564005.0 4596786.0 03 07 18 16 8.03 28 44 0.64 511 5.67
3 1595 564005.0 4596786.0 04 08 05 17 8.64 E:] -9 075 * 6.48
3 1995 5640050 4596786.0 05 05 24 12 8.76 9 13 0.69 6.06
3 1995 564005.0 45967860 06 03 17 14 8.02 6 9 0.67 5.35
3 1995 564005.0 45967860 07 04 15 15 7.45 5 7 071 532
4 2067 563955.0 45968360 03 08 22 18 8.10 6. 7 0.86 6.94 6.19
4 2067 563955.0 45968360 04 08 05 17 8.39 9 -9 075 * 6.29
4 2067 563955.0 4596836.0 05 05 24 12 8.27 9 13 0.62 572
4 2067 S63955.0 45968360 06 03 17 14 8.05 6 El 0.67 537
4 2067 563955.0 45968360 07 05 12 14 7.72 6 7 0.86 6.62
5 1994 563955.0 4596786.0 03 08 22 18 8.41 6 7 0.86 721 5.96
5 1994 563955.0 4596786.0 08 05 17 8.36 9 -9 075 * 6.27
5 1994 563955.0 4596786.0 05 05 24 12 7.96 9 13 0.69 551
5 1994 563955.0 4536786.0 03 17 14 7.86 6 ] 0.67 5.24
5 1994 563955.0 4596786.0 07 04 15 15 7.78 5 7 071 556
6 1910 563355.0 45967360 03 06 21 16 8.18 6 6 100 8.18 6.72
6 1910 563355.0 45967360 04 08 05 10 8.31 ] 15 Q75 * 6.23
6 1910 563355.0 4596736.0 05 03 28 15 7.82 13 18 0.78 6.08
(5] 1910 563355.0 45967360 06 06 08 19 7.48 7 7 1.00 748
6 1910 563355.0 45867360 07 0S5 05 15 8.43 4 6 0.67 5.62
7 1782 5640050 45966360 03 08 22 18 8.39 6 7 0.86 719 6.16
7 1782 564005.0 45966360 04 08 05 17 8.57 9 -9 075 * 643
7 1782 564005.0 45966360 05 05 24 12 7.92 9 i3 0.69 548
7 1782 564005.0 45966360 06 03 17 14 7.52 6 9 0.67 5.01
7 ) 1782 564005.0 4596636.0 07 05 12 14 7.79 6 7 0.86 667
8 1983 5634050 45967860 03 06 21 16 8.63 6 6 1.00 8.63 6.72
8 1983 563405.0 45967860 04 08 05 10 8.07 k] 15 075 * 6.05
8 1983 563405.0 4596786.0 05 03 28 15 8.18 14 18 0.78 636
8 1983 563405.0 45967860 06 06 08 19 7.28 7 7 1.00 7.28
8 1983 563405.0 4596786.0 07 05 0S5 15 7.90 4 6 Q.67 527
9 1839 563355.0 45966860 03 06 21 16 8.34 6 6 1.00 8.34 6.70
9 1839 563355.0 45966860 04 08 05 10 8.06 £l 15 075 * 6.05
9 1839 563355.0 4596686.0 05 03 28 15 8.00 14 18 0.78 6.23
9 1839 563355.0 45966860 06 06 08 19 7.59 7 7 100 7.59
9 1839 5633550 45966860 07 05 05 15 7.94 4 6 0.67 5.29
10 1911 563405.0 45967360 03 06 21 16 8.59 6 4 100 8.59 6.51
10 1911 563405.0 4596736.0 04 08 05 09 7.76 9 17 075 * 5.82
10 1911 563405.0 45967360 05 03 28 15 B.18 14 18 0.78 636
10 1911 5634050 45967360 06 08 11 17 7.37 8 12 0.67 491
10 1911 563405.0 45967360 07 05 01 18 8.04 18 21 0.86 689
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TABLE 4 (Continued)
Modeled Lawrence County DEP site Converted | 5yrAvg
[ Receptor UTM (m) | Date NOx | Monkored (ppb) |- vonor to NO2 NO2
[ Rank [ Num [ East | WNorth | ¥r | Mo [ Ba ] Hr | {pa/m?) NOz | NOx |Noxasnoz (pe/m®) | {pg/m®}

11 1853 564055.0 45966860 03 07 18 16 B8.18 28 44 0.64 5.21 5.70
1 1853 564055.0 45566860 04 04 14 16 8.50 8 12 0.67 5.67
11 1853 564055.0 45566860 05 06 18 13 8.57 4 6 0.67 572
i1 1853 564055.0 4596686.0 06 05 06 07 7.45 7 8 0.88 6.52
11 1853 564055.0 45966860 07 08 30 14 7.21 E] 12 0.75 5.41
12 1986 563555.0 4596786.0 03 08 17 17 8.08 4 4 100 8.08 5.61
12 1986 563555.0 45967860 04 04 14 14 7.39 8 12 067 4.92
12 1986 $63555.0 4596786.0 05 04 08 17 8.43 7 9 0.78 6.56
12 1986 5635550 45967860 06 08 11 19 731 5 5 1.00 7.31
12 1986 5635550 45967860 07 05 05 16 8.64 S 7 071 6.17
13 1814 563555.0 4586736.0 03 08 17 17 8.36 4 4 1.00 8.36 6.60
13 1914 563555.0 4596736.0 04 04 14 14 7.64 8 12 0.67 5.09
13 1914 563555.0 45967360 05 04 08 17 8.19 7 9 0.78 6.37
13 1914 563555.0 45967360 06 08 11 19 7.10 5 S 1.60 7.10
13 1914 563555.0 45967360 07 05 05 16 8.54 5 7 071 6.10
14 1999 564205.0 4596786.0 03 06 01 09 8.06 2 3 0.67 537 5.54
14 1999 564205.0 4536786.0 04 10 04 13 8.34 16 24 Q.67 556
14 1599 564205.0 4596786.0 05 08 31 09 7.89 9 13 0.69 5.46
14 1999 564205.0 4596786.0 06 03 17 16 7.89 7 11 0.64 5.02
14 1999 564205.0 45967860 07 05 12 16 7.53 5 6 0.83 6.27
15 2056 5634050 4596836.0 03 06 21 16 8.30 6 6 1.00 8.30 6.61
15 2056 563405.0 45868360 04 08 05 10 8.19 9 i5 0.75 6.14
15 2056 563405.0 45968360 05 03 28 15 7.83 14 18 0.78 6.09
15 2056 563405.0 45968360 06 06 08 19 6.97 7 7 1.00 8.97
15 2056 563405.0 45968360 07 05 05 15 8.29 4 & 0.67 5.53
16 1840 563405.0 45366860 03 06 21 16 8.20 6 6 1.00 8.20 6.06
16 1840 563405.0 45966860 D4 09 17 10 781 17 33 0.52 4.02
16 1840 563405.0 4596686.0 05 03 28 15 7.86 14 18 0.78 611
16 1840 563405.0 4596686.0 06 08 11 17 7.78 8 12 0.67 5.19
16 1840 563405.0 4596686.0 07 05 01 18 7.52 18 21 0.86 6.79
17 1822 563955.0 45967360 03 08 22 18 8.51 6 7 0.86 7.30 5.62
17 1922 563955.0 45967360 04 04 14 13 8.28 8 13 0.62 5.10
17 1922 563955.0 459567360 05 05 24 12 7.53 9 13 0.69 5.21
17 1922 563955.0 45867360 06 03 17 14 7.54 6 9 0.67 5.03
17 1922 563955.0 45967360 07 04 15 15 7.67 5 7 071 5.48
18 1924 564055.0 45967360 03 Q7 18 16 8.04 28 44 0.64 512 5.64
18 1924 564055.0 45967360 04 04 14 16 8.58 8 12 0.67 5.72
18 1924 564055.0 45967360 05 06 18 13 8.43 4 6 0.67 5.62
18 1924 564055.0 45867360 06 05 06 07 7.31 7 8 0.88 6.40
18 1924 564055.0 45967360 07 08 30 14 7.10 9 12 0.75 5.32
19 1783 564055.0 45966360 03 07 18 16 8.04 28 44 0.64 511 6.11
19 1783 564055.0 45966360 04 08 05 17 8.38 k] 9 0.75 6.29
19 1783 564055.0 45966360 05 06 18 13 B8.41 4 6 0.67 561
19 1783 5640550 45966360 06 06 08 18 7.35 7 7 1.00 735
19 1783 564055.0 4596636.0 07 05 12 14 7.20 6 7 0.86 6.17
20 2000 564255.0 45967860 03 10 22 12 7.97 6 10 0.60 4.78 5.54
20 2000 564255.0 45867860 04 10 04 13 7.72 16 24 0.67 5.14
20 2000 564255.0 43967860 05 03 08 12 7.54 & 9 0.67 5.03
20 2000 564255.0 45967860 06 06 10 09 7.89 5 6 0.83 6.58
20 2000 564255.0 4596786.0 07 07 11 18 8.22 6 8 0.75 6.17
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TABLE 4 (Continued)
Modeied Lawrence County DEP site Converted | SyrAvg
Receptor UTM (m) Date NOx | Monitored (ppb) [ o to NO2 NO2
[ Rank [ Num | East | North | ¥r [Mo]|Da| Hr| (pg/m) NO2 | NOx  |noxaswoz {pg/m®) | (pg/m%)

21 2072 564205.0 45968360 03 06 01 09 795 2 3 0.67 530 5.37
21 2072 564205.0 45968360 04 10 04 13 8.a7 16 24 0.67 538
21 2072 564205.0 4596836.0 05 08 31 09 7.48 9 13 0.69 518
21 2072 564205.0 45968360 06 03 17 16 7.63 7 11 0.64 4.86
21 2072 564205.0 4596836.0 07 07 11 18 8.20 8 8 0.75 6.15
22 1984 563455.0 4596786.0 03 06 21 16 8.06 6 [ 1.00 8.06 6.01
22 1984 563455.0 45967860 04 09 17 10 7.71 17 33 0.52 397
22 1984 563455.0 45967860 05 03 28 15 7.63 14 18 0.78 593
22 1984 563455.0 45967860 06 08 11 17 8.12 8 12 0.67 5.41
22 1984 563455.0 4596786.0 07 0S 01 18 7.79 18 21 0.86 6.68
23 1928 5642550 45967360 03 06 01 09 7.76 2 3 0.67 517 5.36
23 1928 564255.0 4596736.0 04 10 04 13 8.18 16 24 0.67 5.46
23 1928 564255.0 45967360 05 08 31 09 7.88 5 13 0.69 5.46
23 1928 564255.0 45567360 06 03 17 16 7.71 7 11 0.64 491
23 1928 564255.0 45967360 07 07 11 18 7.75 6 8 0.75 581
24 2057 563455.0 45968360 03 06 21 16 8.18 6 & 1.00 838 6.04
24 2057 563455.0 4596836.0 04 09 17 10 7.61 17 33 0.52 392
24 2057 563455.0 45968360 0S 03 28 15 7.89 14 18 0.78 6.13
24 2057 563455.0 4596836.0 06 08 11 17 7.57 8 12 0.67 5.05
24 2057 563455.0 45968360 07 05 01 18 7.82 18 21 0.86 671
25 2146 564205.0 4596886.0 03 10 22 12 7.3 6 10 0.60 4.76 5.66
25 2146 564205.0 45968860 04 06 19 12 7.72 6 B 0.7% 5.79
25 2146 564205.0 4596886.0 05 03 08 12 7.24 6 9 0.67 4.83
25 2146 564205.0 45968860 06 06 10 09 7.89 5 6 0.83 6.58
25 2146 564205.0 4596886.0 07 Q7 11 18 8.45 3 8 a.7s 633
26 2141 563955.0 45968860 03 05 31 15 7.53 13 1s 0.87 653 5.89
26 2141 5639550 45968860 04 08 05 17 8.05 9 -9 0.75 6.03
26 2141 563955.0 45968860 05 05 24 12 8.27 L 13 0.69 573
26 2141 563955.0 4596886.0 06 03 17 14 7.97 8 9 0.67 531
26 2141 563955.0 45868860 07 05 12 14 7.41 6 7 0.86 6.35
27 2068 564005.0 45968360 03 07 18 16 7.84 28 44 0.64 4.99 5.29
27 2068 564005.0 45968360 04 04 14 16 8.27 8 12 0.67 551
27 2068 564005.0 45968360 0S5 05 24 12 8.52 9 13 0.69 5.90
27 2068 564005.0 4596836.0 06 03 17 14 7.75 6 9 0.67 5.16
27 2068 564005.0 4596836.0 07 04 15 15 6.85 5 7 0.71 4.89
28 1927 5642050 45967360 03 06 01 09 7.76 2 3 0.67 5.17 5.48
28 1927 564205.0 4596736.0 10 04 13 8.11 16 24 0.67 541
28 1927 564205.0 45967360 05 08 31 09 7.75 9 13 0.69 537
28 1927 5642050 4596736.6 06 03 17 16 7.65 7 11 0.64 487
28 1927 564205.0 45967360 07 05 12 16 781 5 & 0.83 6.60
29 1842 5635050 4596686.0 03 08 17 17 7.65 4 4 100 765 6.50
29 1842 563505.0 45966860 04 02 25 1S 7.27 8 12 0.67 4.85
29 1842 563505.0 45966860 05 04 08 17 7.99 7 9 0.78 6.22
29 1842 563505.0 45966860 06 08 11 19 7.67 5 5 1.00 767
29 1842 5$63505.0 45366860 07 0S5 05 16 8.60 5 7 0.71 6.14
30 2071 564155.0 45968360 03 06 01 09 7.92 2 3 0.67 5.28 5.85
30 2071 564155.0 4596836.0 04 10 04 13 7.96 16 24 0.67 531
30 2071 564155.0 45968360 05 08 31 9 7.31 9 13 0.69 5.06
30 2071 564155.0 45968360 06 06 09 13 7.83 7 8 0.88 6.85
30 2071 S64155.0 45968360 07 05 12 16 8.10 5 3 0.83 675
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TABLE 4 (Continued)
Modeled Lawrence Caunty DEP site Converted | 5-yr Avg
[ ReceptorUTM {m) | Date NOx | Monkored (ppb) [ onor 1o NO2 NO2
[Rank [ Num | €ast | North [ Yr [Mo] Da| Hr| (pg/m?) NO2 | 'NOx |moxmwoz (pe/m*) | {pg/m?)

31 1714 564055.0 4596586.0 03 €5 31 15 7.81 13 15 0.87 6.86 6.44
31 1714 564055.0 45965860 04 .08 05 17 837 9 -9 Q.75 6.28
31 1714 564055.0 45965860 05 06 18 13 8.11 q 6 0.67 5.41
31 1714 S64055.0 45965860 06 06 08 18 7.34 7 7 1.00 734
31 1714 564055.0 4596586.0 07 ©O5 12 14 7.35 7 0.86 6.30
32 1769 563355.0 4596636.0 03 06 21 16 8.22 6 6 1.00 8.22 6.85
32 1763 563355.0 45966360 04 08 05 09 7.84 9 17 0.75 5.88
32 1769 5633550 45966360 05 03 28 1S 7.92 14 18 0.78 6.16
32 1769 563355.0 45966360 06 06 08 19 7.43 7 7 1.00 7.43
32 1768 563355.0 45966360 07 05 (01 18 7.67 18 21 0.86 6.57
33 1925 564105.0 45967360 03 06 20 12 7.81 9 14 0.64 5.02 5.66
33 1925 5641050 4596736.0 04 08 06 14 7.89 9 13 0.69 5.46
33 1925 564105.0 45967360 05 10 18 18 7.85 21 25 0.84 6.60
33 1925 5641050 45967360 06 03 03 11 7.54 7 12z 0.58 4.40
33 1925 564105.0 45967360 07 06 21 18 7.94 7 0.86 6.80
34 1855 564155.0 45966860 03 06 20 12 731 9 14 0.64 4.70 5.66
34 1855 564155.0 45966860 04 08 06 14 8.12 9 13 0.69 5.62
34 1855 5641550 45966860 05 10 19 16 8.02 21 25 0.84 6.74
34 1855 564155.0 45966860 06 03 03 11 7.67 7 12 658 4.47
34 1855 564155.0 45966860 07 06 21 18 791 6 7 0.86 6.78
35 1813 563505.0 45967360 03 08 17 17 7.27 4 4 1.00 7.27 5.95
35 1913 563505.0 45967360 04 02 25 15 7.29 8 12 0.67 4.86
35 1913 563505.0 45967360 05 04 08 17 8.08 7 9 0.78 6.28
35 1913 563505.0 45967360 06 08 11 17 7.93 8 12 067 5.29
35 1913 563505.0 45967360 07 05 05 16 8.45 5 7 0.71 6.04
36 1996 564055.0 45967860 03 06 19 18 7.80 6 6 1.60 7.80 6§.23
36 1996 564055.0 45967860 04 04 14 16 833 8 12 0.67 5.55
36 1996 564055.0 45967860 0S5 06 18 13 7.98 4 6 0.67 5.32
36 1936 564055.0 45967860 06 04 25 12 7.54 9 11 0.82 6.17
36 1996 564055.0 45967860 07 06 21 19 7.33 6 7 0.86 6.28
37 1713 564005.0 45965860 03 08 22 18 8.33 6 7 0.86 7.14 6.04
37 1713 564005.0 45965860 04 08 05 17 8.23 £ -9 0.75 6.17
37 1713 564005.0 45965860 0S5 05 24 12 7.42 9 13 0.69 5.14
37 1713 5640050 45965860 06 03 21 16 7.30 10 14 071 5.21
37 1713 5640050 45965860 07 05 12 14 7 .65 [ 7 0.86 6.55
38 1926 5641550 45967360 03 04 26 18 7.43 8 8 1.00 7.43 6.13
38 1926 564155.0 45967360 04 08 06 14 8.10 8 13 0.69 5.60
38 1926 564155.0 45967360 05 10 19 16 7.55 21 25 0.84 6.34
38 1926 564155.0 45967360 06 03 03 11 771 7 12 0.58 450
38 1926 564155.0 45367360 07 05 12 16 8.11 5 6 0.83 6.75
39 1921 563905.0 45967360 03 07 18 17 8.29 15 19 0.79 6.54 5.66
39 1921 563905.0 45967360 04 04 14 13 7.67 8 i3 0.62 4.72
39 1921 563905.0 45967360 05 04 02 17 7.30 10 13 0.77 5.62
38 1921 563905.0 45967360 06 03 02 13 7.51 22 30 0.73 5.50
39 1921 563905.0 45967360 07 06 18 15 8.08 11 15 Q.73 5.92
40 1785 564155.0 45966360 03 06 20 12 7.72 9 14 0.64 4.97 5.64
40 1785 564155.0 45966360 04 O8 06 14 7.83 9 13 0.69 5.42
40 1785 5641550 45966360 05 10 19 16 8.03 21 25 0.84 6.80
40 1785 564155.0 45866360 06 03 03 11 7.34 7 12 0.58 4.28
40 1785 S64155.0 45966360 07 06 21 19 6 7 0.88 6.73
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