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MEMO REVIEW

	Air Resource Specialists (ARS) was asked to review information presented in the April 13, 2020 EPA memo titled: Recommendation for the Use of Patched and Substituted Data and Clarification of Data Completeness for Tracking Visibility Progress for the Second Implementation Period of the Regional Haze Program. ARS was specifically asked to review the web links in the footnotes, compare the data presented in the memo’s Appendix A with data received directly from IMPROVE and TSS databases, and provide general comments. (Note that the EPA memo was later revised to address some of the issues ARS originally found.) This memo summarizes ARS’ review and recommendations.

· Web links in footnotes – ARS verified that in the revised version of the memo all web links in the footnotes are correct and active.

· Discussion of patching vs. substitution – The revised memo corrected language pertinent to this discussion and now correctly states that patching occurs prior to substitution when attempting to fill in missing data.

· Combination of sites into a single site for regulatory purposes – The revised memo now states that there have been some “EPA default site combinations.” The memo does not explain how sites have been combined. ARS’ review of the Appendix A data table revealed that in some cases EPA values differ from what IMPROVE and the TSS are reporting (see next bullet).

· Appendix A data table review – ARS compared the data from the EPA memo Appendix A data table with data received directly from IMPROVE and TSS databases. The purpose was twofold:  1) to identify any discrepancies between the EPA memo and the data currently available to states, and 2) to identify any discrepancies between the delivered IMPROVE data and the uploaded TSS data (which might indicate a processing problem). ARS found discrepancies between EPA and IMPROCVE data for only three sites: HACR1 (Hawaii), KPBO1 (Alaska) and ZICA (Utah). ARS found no discrepancies between IMPROVE and TSS data. Tables 1 and 2 present these data comparisons with discrepancies highlighted in yellow.
All three of these sites are a second generation monitoring site for their respective regions, and appear to be the “EPA default site combinations” referred to in the EPA memo. Each site pair has a different history, and earlier review of the data sets by ARS and others did not show a simple way to combine the data, although the states involved may have since decided how to do so on their own. It is not clear how EPA combined the data, although in some cases it appears that they selected one of the pair’s natural conditions value for the combined data set. However, in some cases the EPA values do not agree with IMPROVE values.
Not shown in Table 2 is the comparison of E3 Carbon and Dust because no discrepancies were found with the EPA memo data.


RECOMMENDATIONS

	The only outstanding issue with the EPA memo appears to be the understanding and handling of data from combined sites. To resolve this issue, ARS recommends two steps:

· Review data from site combinations – WRAP and the affected states should discuss with EPA how site data sets were combined so that all parties understand and agree to what has been done in these cases.

· Update the EPA, IMPROVE and TSS data sets for site combinations – Once the site combination methodology is understood and acceptable to all parties the EPA, IMPROVE and TSS data sets should be updated to reflect the final decisions. As was done with SYCA1 and SYCA2, whose combined data set in the IMPROVE database is called SYCA_RHTS, the combined data sets for HACR1/HALE1, KPBO1/TUXE1 and ZICA1/ZION1 should be renamed to distinguish their final data set from the original pairs of sites.
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Table 1
Comparison of EPA, IMPROVE and TSS values
First Implementation Period Approach (RHR2)
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Table 2
Comparison of EPA, IMPROVE and TSS values
Recommended Approach (MID)
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site Group EPA IMP TSS EPA IMP TSS EPA IMP TSS

AGTI1 90 23.64 23.64 23.64 17.65 17.65 17.65 7.65 7.65 7.65

BADL1 90 17.14 17.14 17.14 14.71 14.71 14.71 8.06 8.06 8.06

BALD1 90 11.85 11.85 11.85 10.17 10.17 10.17 6.40 6.40 6.40

BAND1 90 12.23 12.23 12.23 10.71 10.71 10.71 6.26 6.26 6.26

BLIS1 90 12.63 12.63 12.63 12.57 12.57 12.57 6.05 6.05 6.05

BOAP1 90 13.80 13.80 13.80 13.85 13.85 13.85 6.73 6.73 6.73

BRCA1 90 11.91 11.91 11.91 9.22 9.22 9.22 6.80 6.80 6.80

BRID1 90 11.12 11.12 11.12 10.77 10.77 10.77 6.45 6.45 6.45

CABI1 90 14.09 14.09 14.09 14.23 14.23 14.23 7.53 7.53 7.53

CANY1 90 11.25 11.25 11.25 9.91 9.91 9.91 6.43 6.43 6.43

CAPI1 90 10.89 10.89 10.89 9.97 9.97 9.97 6.09 6.09 6.09

CHIR1 90 13.43 13.43 13.43 11.90 11.90 11.90 7.21 7.21 7.21

CRLA1 90 13.74 13.74 13.74 13.11 13.11 13.11 7.62 7.62 7.62

CRMO1 90 14.00 14.00 14.00 14.17 14.17 14.17 7.53 7.53 7.53

DENA1 90 12.44 12.44 12.44 9.25 9.25 9.25 7.31 7.31 7.31

DOME1 90 19.43 19.43 19.43 17.95 17.95 17.95 7.46 7.46 7.46

GAMO1 90 11.29 11.29 11.29 10.94 10.94 10.94 6.38 6.38 6.38

GICL1 90 13.09 13.09 13.09 11.84 11.84 11.84 6.66 6.66 6.66

GLAC1 90 22.26 22.26 22.26 16.91 16.91 16.91 9.22 9.22 9.22

GRCA2 90 11.64 11.64 11.64 9.56 9.56 9.56 7.04 7.04 7.04

GRSA1 90 12.78 12.78 12.78 10.63 10.63 10.63 6.66 6.66 6.66

GUMO1 90 17.19 17.19 17.19 14.93 14.93 14.93 6.66 6.66 6.66

HACR1 90 13.33 13.33 13.33 9.22 9.22 9.22 7.43 HALE = 7.43

HACR = 5.09

HALE = 7.43

HACR = 5.09

HAVO1 90 18.86 18.86 18.86 19.06 19.06 19.06 7.18 7.18 7.18

HECA1 90 18.55 18.55 18.55 17.17 17.17 17.17 8.32 8.32 8.32

HOOV1 90 12.82 12.82 12.82 11.82 11.82 11.82 7.71 7.71 7.71

IKBA1 90 13.35 13.35 13.35 11.80 11.80 11.80 6.68 6.68 6.68

JARB1 90 12.07 12.07 12.07 12.85 12.85 12.85 7.87 7.87 7.87

JOSH1 90 19.62 19.62 19.62 14.97 14.97 14.97 7.19 7.19 7.19

KAIS1 90 15.71 15.71 15.71 15.75 15.75 15.75 7.20 7.20 7.20

KALM1 90 16.14 16.14 16.14 14.42 14.42 14.42 9.44 9.44 9.44

KPBO1 90 14.56 12.94 14.56 14.56 11.31 KPBO = 11.13

TUXE = 11.31

KPBO = 11.13

TUXE = 11.31

LABE1 90 15.05 15.05 15.05 15.15 15.15 15.15 7.86 7.86 7.86

LAVO1 90 14.50 14.50 14.50 13.25 13.25 13.25 7.31 7.31 7.31

LOST1 90 19.57 19.57 19.57 18.41 18.41 18.41 8.00 8.00 8.00

MELA1 90 17.72 17.72 17.72 17.75 17.75 17.75 7.90 7.90 7.90

MEVE1 90 13.03 13.03 13.03 9.88 9.88 9.88 6.81 6.81 6.81

MOHO1 90 14.86 14.86 14.86 13.14 13.14 13.14 8.44 8.44 8.44

MONT1 90 14.46 14.46 14.46 15.15 15.15 15.15 7.74 7.74 7.74

MORA1 90 18.25 18.25 18.25 14.97 14.97 14.97 8.54 8.54 8.54

MOZI1 90 10.52 10.52 10.52 9.17 9.17 9.17 6.08 6.08 6.08

NOAB1 90 11.46 11.46 11.46 11.35 11.35 11.35 6.83 6.83 6.83

NOCA1 90 16.01 16.01 16.01 12.65 12.65 12.65 8.40 8.40 8.40

OLYM1 90 16.74 16.74 16.74 13.38 13.38 13.38 8.44 8.44 8.44

PASA1 90 15.18 15.18 15.18 14.19 14.19 14.19 8.26 8.26 8.26

PEFO1 90 13.21 13.21 13.21 10.73 10.73 10.73 6.49 6.49 6.49

PINN1 90 18.46 18.46 18.46 16.02 16.02 16.02 7.99 7.99 7.99

PORE1 90 22.81 22.81 22.81 19.95 19.95 19.95 15.77 15.77 15.77

RAFA1 90 18.83 18.83 18.83 16.08 16.08 16.08 7.57 7.57 7.57

REDW1 90 18.98 18.98 18.98 17.88 17.88 17.88 13.91 13.91 13.91

ROMO1 90 13.83 13.83 13.83 11.54 11.54 11.54 7.16 7.16 7.16

SACR1 90 18.03 18.03 18.03 17.33 17.33 17.33 6.81 6.81 6.81

SAGA1 90 19.94 19.94 19.94 14.83 14.83 14.83 6.99 6.99 6.99

SAGO1 90 22.17 22.17 22.17 15.98 15.98 15.98 7.31 7.31 7.31

SAGU1 90 14.83 14.83 14.83 12.69 12.69 12.69 6.46 6.46 6.46

SAPE1 90 10.17 10.17 10.17 9.06 9.06 9.06 5.72 5.72 5.72

SAWT1 90 13.80 13.80 13.80 17.17 17.17 17.17 6.42 6.42 6.42

SEQU1 90 25.37 25.37 25.37 21.10 21.10 21.10 7.73 7.73 7.73

SIAN1 90 13.67 13.67 13.67 11.74 11.74 11.74 6.59 6.59 6.59

SIME1 90 18.56 18.56 18.56 16.91 16.91 16.91 15.60 15.60 15.60

SNPA1 90 17.84 17.84 17.84 15.35 15.35 15.35 8.43 8.43 8.43

STAR1 90 18.57 18.57 18.57 14.54 14.54 14.54 8.92 8.92 8.92

SULA1 90 13.41 13.41 13.41 15.54 15.54 15.54 7.43 7.43 7.43

SYCA2 (EPA)

SYCA_RHTS (IMP)

90 15.26 15.26 15.26 14.84 14.84 14.84 6.66 6.66 6.66

THRO1 90 17.80 17.80 17.80 15.95 15.95 15.95 7.78 7.78 7.78

THSI1 90 15.41 15.41 15.41 15.28 15.28 15.28 8.79 8.79 8.79

TONT1 90 14.16 14.16 14.16 12.47 12.47 12.47 6.58 6.58 6.58

TRCR1 90 12.49 12.49 12.49 10.02 10.02 10.02 8.40 8.40 8.40

TRIN1 90 17.63 17.63 17.63 16.72 16.72 16.72 8.27 8.27 8.27

ULBE1 90 15.14 15.14 15.14 14.31 14.31 14.31 8.16 8.16 8.16

WEMI1 90 10.33 10.33 10.33 9.17 9.17 9.17 6.21 6.21 6.21

WHIT1 90 13.70 13.70 13.70 13.21 13.21 13.21 6.80 6.80 8.36

WHPA1 90 12.76 12.76 12.76 12.00 12.00 12.00 8.36 8.36 8.36

WHPE1 90 10.58 10.58 10.58 8.56 8.56 8.56 6.08 6.08 6.08

WHRI1 90 9.61 9.61 9.61 7.93 7.93 7.93 6.07 6.07 6.07

WICA1 90 15.84 15.84 15.84 13.50 13.50 13.50 7.71 7.71 7.71

YELL2 90 11.76 11.76 11.76 12.53 12.53 12.53 6.44 6.44 6.44

YOSE1 90 18.15 18.15 18.15 16.04 16.04 16.04 7.64 7.64 7.64

ZICA1 90 12.97 ZION = 13.24

ZICA = 12.16

ZION = 13.24

ZICA = 12.16

10.34 10.34 10.34 6.99 ZION = 6.99

ZICA = 7.02

ZION = 6.99

ZICA = 7.02

Baseline Conditions, Haziest Days (2000-2004) Current Conditions, Haziest Days (2012-2016) Natural Conditions/End Points, Haziest Days (2064)
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site impairment_Group EPA IMP TSS EPA IMP TSS EPA IMP TSS

AGTI1 90 21.60 21.60 21.60 16.73 16.73 16.73 7.66 7.66 7.66

BADL1 90 14.98 14.98 14.98 12.56 12.56 12.56 6.09 6.09 6.09

BALD1 90 8.80 8.80 8.80 7.56 7.56 7.56 4.18 4.18 4.18

BAND1 90 9.70 9.70 9.70 8.88 8.88 8.88 4.59 4.59 4.59

BLIS1 90 10.06 10.06 10.06 9.35 9.35 9.35 4.91 4.91 4.91

BOAP1 90 11.61 11.61 11.61 11.02 11.02 11.02 5.39 5.39 5.39

BRCA1 90 8.42 8.42 8.42 6.68 6.68 6.68 4.08 4.08 4.08

BRID1 90 8.01 8.01 8.01 6.62 6.62 6.62 3.92 3.92 3.92

CABI1 90 10.73 10.73 10.73 9.97 9.97 9.97 5.64 5.64 5.64

CANY1 90 8.79 8.79 8.79 7.36 7.36 7.36 4.13 4.13 4.13

CAPI1 90 8.78 8.78 8.78 7.28 7.28 7.28 4.00 4.00 4.00

CHIR1 90 10.50 10.50 10.50 9.75 9.75 9.75 4.93 4.93 4.93

CRLA1 90 9.36 9.36 9.36 8.31 8.31 8.31 5.16 5.16 5.16

CRMO1 90 11.91 11.91 11.91 9.28 9.28 9.28 4.97 4.97 4.97

DENA1 90 7.08 7.08 7.08 6.97 6.97 6.97 4.72 4.72 4.72

DOME1 90 17.20 17.20 17.20 15.42 15.42 15.42 6.19 6.19 6.19

GAMO1 90 8.95 8.95 8.95 7.47 7.47 7.47 4.53 4.53 4.53

GICL1 90 8.96 8.96 8.96 7.99 7.99 7.99 4.20 4.20 4.20

GLAC1 90 15.89 15.89 15.89 13.64 13.64 13.64 6.90 6.90 6.90

GRCA2 90 7.98 7.98 7.98 6.95 6.95 6.95 4.16 4.16 4.16

GRSA1 90 9.66 9.66 9.66 8.28 8.28 8.28 4.45 4.45 4.45

GUMO1 90 14.50 14.60 14.60 12.86 12.86 12.86 4.83 4.83 4.83

HACR1 90 12.67 12.64 12.64 8.43 8.43 8.43 4.77 HALE = 5.62

HACR = 3.32

HALE = 5.62

HACR = 3.32

HAVO1 90 18.66 18.66 18.66 18.88 18.88 18.88 5.63 5.63 5.63

HECA1 90 16.51 16.51 16.51 13.09 13.09 13.09 6.57 6.57 6.57

HOOV1 90 8.93 8.93 8.93 7.88 7.88 7.88 4.90 4.90 4.90

IKBA1 90 11.19 11.19 11.19 9.52 9.52 9.52 5.22 5.22 5.22

JARB1 90 8.73 8.73 8.73 7.82 7.82 7.82 5.23 5.23 5.23

JOSH1 90 17.74 17.74 17.74 13.15 13.15 13.15 6.09 6.09 6.09

KAIS1 90 12.93 12.93 12.93 11.47 11.47 11.47 6.06 6.06 6.06

KALM1 90 13.34 13.34 13.34 12.16 12.16 12.16 7.78 7.78 7.78

KPBO1 10.47 10.48 6.96

LABE1 90 11.29 11.29 11.29 9.97 9.97 9.97 6.18 6.18 6.18

LAVO1 90 11.47 11.47 11.47 10.05 10.05 10.05 6.10 6.10 6.10

LOST1 90 18.27 18.27 18.27 16.37 16.37 16.37 5.87 5.87 5.87

MELA1 90 16.62 16.62 16.62 15.50 15.50 15.50 5.95 5.95 5.95

MEVE1 90 9.22 9.22 9.22 7.03 7.03 7.03 4.20 4.20 4.20

MOHO1 90 12.10 12.10 12.10 9.74 9.74 9.74 6.59 6.59 6.59

MONT1 90 11.00 11.00 11.00 9.84 9.84 9.84 5.53 5.53 5.53

MORA1 90 16.53 16.53 16.53 13.35 13.35 13.35 7.66 7.66 7.66

MOZI1 90 7.29 7.29 7.29 5.64 5.64 5.64 3.16 3.16 3.16

NOAB1 90 8.78 8.78 8.78 7.17 7.17 7.17 4.55 4.55 4.55

NOCA1 90 12.57 12.57 12.57 10.43 10.43 10.43 6.89 6.89 6.89

OLYM1 90 14.93 14.93 14.93 12.24 12.24 12.24 6.90 6.90 6.90

PASA1 90 10.41 10.41 10.41 9.19 9.19 9.19 5.96 5.96 5.96

PEFO1 90 9.82 9.82 9.82 8.49 8.49 8.49 4.21 4.21 4.21

PINN1 90 17.02 17.02 17.02 14.33 14.33 14.33 6.94 6.94 6.94

PORE1 90 19.38 19.38 19.38 15.89 15.89 15.89 9.74 9.74 9.74

RAFA1 90 17.27 17.27 17.27 14.40 14.14 14.14 6.80 6.80 6.80

REDW1 90 13.74 13.74 13.74 12.70 12.70 12.70 8.59 8.59 8.59

ROMO1 90 11.12 11.12 11.12 8.66 8.66 8.66 4.94 4.94 4.94

SACR1 90 16.50 16.50 16.50 15.30 15.30 15.30 5.49 5.49 5.49

SAGA1 90 17.89 17.89 17.89 13.63 13.63 13.63 6.12 6.12 6.12

SAGO1 90 20.43 20.43 20.43 14.80 14.80 14.80 6.20 6.20 6.20

SAGU1 90 12.64 12.64 12.64 10.96 10.96 10.96 5.14 5.14 5.14

SAPE1 90 7.66 7.66 7.66 6.58 6.58 6.58 3.33 3.33 3.33

SAWT1 90 9.61 9.61 9.61 8.52 8.52 8.52 4.70 4.70 4.70

SEQU1 90 23.17 23.17 23.17 19.20 19.20 19.20 6.29 6.29 6.29

SIAN1 90 10.76 10.76 10.76 9.58 9.58 9.58 5.11 5.11 5.11

SIME1 90 13.67 13.67 13.67 13.66 13.66 13.66 8.51 8.51 8.51

SNPA1 90 15.37 15.37 15.37 13.13 13.13 13.13 7.27 7.27 7.27

STAR1 90 14.53 14.53 14.53 11.53 11.53 11.53 6.58 6.58 6.58

SULA1 90 10.06 10.06 10.06 8.55 8.55 8.55 5.45 5.45 5.45

SYCA2 (EPA)

SYCA_RHTS (IMP)

90 12.16 12.16 12.16 11.33 11.33 11.33 4.68 4.68 4.68

THRO1 90 16.35 16.35 16.35 13.69 13.69 13.69 5.94 5.94 5.94

THSI1 90 12.80 12.80 12.80 11.46 11.46 11.46 7.30 7.30 7.30

TONT1 90 11.65 11.65 11.65 10.63 10.63 10.63 5.14 5.14 5.14

TRCR1 90 9.11 9.11 9.11 8.84 8.84 8.84 6.36 6.36 6.36

TRIN1 90 11.92 11.92 11.92 10.64 10.64 10.64 6.48 6.48 6.48

ULBE1 90 12.76 12.76 12.76 10.79 10.79 10.79 5.87 5.87 5.87

WEMI1 90 7.78 7.78 7.78 6.74 6.74 6.74 3.97 3.97 3.97

WHIT1 90 11.31 11.31 11.31 10.41 10.41 10.41 4.89 4.89 4.89

WHPA1 90 10.48 10.48 10.48 8.50 8.50 8.50 6.14 6.14 6.31

WHPE1 90 7.34 7.34 7.34 6.59 6.59 6.59 3.50 3.50 3.50

WHRI1 90 6.30 6.30 6.30 5.18 5.18 5.18 3.02 3.02 3.02

WICA1 90 13.09 13.09 13.09 10.60 10.60 10.60 5.64 5.64 5.64

YELL2 90 8.30 8.30 8.30 7.65 7.65 7.65 3.97 3.97 3.97

YOSE1 90 13.51 13.51 13.51 11.90 11.90 11.90 6.29 6.29 6.29

ZICA1 90 10.71 10.40 10.40 8.57 8.57 8.57 5.18 5.26 5.26

Baseline Conditions, Most Impaired Days (2000-2004) Current Conditions, Most Impaired Days (2012-2016) Natural Conditions/End Points, Most Impaired Days (2064)
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