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APPENDIX A: Facilities with Subject Vapor Control Systems in New Mexico

Tank ID | Battery Name Latitude | Longitude
1 2088 EMPIRE 7 BATT Master Tank 32.84262 | -104.10855
2 2179 LONG DRAW 10 FED BAT Master Tank 32.58903 | -104.47846
3 2248 QUICK DRAW 10 BATT OIL Master Tank 32.58926 | -104.46974
4 4778 LONG DRAW 9 H # 1 Master 32.58856 | -104.48263
5 5041 PARKWAY 26 BATT OIL Master Tank 32.63694 | -104.05273
6 5645 RED HILLS WEST 22 FED COM #1H OIL MT 32.03491 | -103.67027
7 6117 RED HILLS WEST UNIT #002H MASTER OIL 32.06439 | -103.66508
8 6323 FOUR PEAKS 35 FED #1H OIL MASTER 32.62252 | -104.05313
9 6432 HAYHURST 23 ST COM #2H OIL MASTER 32.10910 | -104.15763
10 6461 ZIRCON 2 ST #1H OIL MASTER 32.68416 | -104.05331
11 | 6481 PINE BOX 17 AP FED #1H OIL MASTER TANK 32.57960 | -104.49999
12 6548 COOKSEY 36 ST COM #1H OIL MASTER 32.07982 | -104.13592
13 6693 SKEEN 21 ST COM #2H OIL MASTER 32.03453 | -104.08977
14 6928 THOMPSON 8 FED COM #2H OIL MT 32.59286 | -104.09018
15 7056 WYATT DRAW 13 MD #1H OIL MT 32.65269 | -104.44570
16 7123 NORTE 13 HE FED #1H (NM) OIL MT 32.66227 | -103.71230
17 7144 ZIRCON 1 STATE #1H OIL MASTER 32.68411 | -104.03590
18 7456 LAYLA 35 MD #1H OIL MT 32.25546 | -104.06557
19 7526 DERRINGER 18 FED #2H OIL MT 32.57452 | -104.12118
20 7656 STATE B 33 EH COM #1H OIL MT 32.61784 | -104.49751
21 7715 MIRAGE 30 PM STATE COM #1H OIL MT 32.62520 | -104.10564
22 7767 MALAGA 13 CN FED COM #1H OIL MT 32.13672 | -104.04301
23 7808 RUGER 31 MP FED #1H OIL MT 32.61233 | -104.11973
24 8033 MAD DOG 35 CN ST COM #1H OIL MT 32.26756 | -103.44280
25 8040 WILLOW LAKE 35 MD FED COM #1H OIL MT 32.16708 | -104.06549
26 8208 BLACK LAKE 5 PA ST COM #1H OIL MT 32.15243 | -104.10191
27 8245 WILDCAT 21 LI FED COM #1H OIL MT 32.28954 | -103.48296
28 8371 ZIRCON 12/7 BC FED COM #1H OIL MT 32.68039 | -104.02841
29 8449 URSA 27 FED COM #4H OIL MT 32.72284 | -103.96808
30 8585 EXCALIBUR 17 MP FED #1H OIL MT 32.65410 | -103.69378
31 8615 MAD DOG 26 MD ST COM #1H OIL MT 32.26875 | -103.44813
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Tank ID | Battery Name Latitude | Longitude
32 8728 SCHARB 10 PA STATE #1H OIL MT 32.66843 | -103.54303
33 8780 MARATHON ROAD 15 PA FED #1H OIL MT 32.56699 | -103.54078
34 8813 URSA 27 FED COM #1H OIL MT 32.71177 | -103.96730
35 9028 PERAZZI 9 DA FED #1H OIL MT 32.59309 | -104.08905
36 9202 RED HILLS WEST UNIT #007H OIL MT 32.06424 | -103.66797
37 9313 LEO 15 DA FED COM #1H OIL MT 32.75553 | -103.97049
38 9428 OWL DRAW 22 27 B2AP FED COM #1H OIL MT 32.03565 | -104.17106
39 9588 MARATHON ROAD 14 MD FED #1H OIL MT 32.56553 | -103.53641
40 9662 CABRA LOCA 11 B3OB ST #1H OIL MT 32.39930 | -103.43909
4] 9816 EL MAR 21 A3DM FED COM #1H OIL MT 32.03542 | -103.58407
42 9919 SCHARB 10 B3NC STATE #1H OIL MT 32.66841 | -103.55005
43 9949 PERRO LOCO 22 B3OB FED #1H OIL MT 32.37068 | -103.45617
44 10013 RIO BRAVO 7 B3NC FED #1H OIL MT 32.48712 | -104.43651
45 10053 GOBBLER 5 B2PM ST COM #1H OIL MT 32.68309 | -104.08952
46 10135 PADUCA 7/6 A2ED FED COM #1H OIL MSTR 32.05825 | -103.72027
47 10187 JESTER 19 30 W2DE FED COM #1H OIL MT 32.29725 | -104.23567
48 10240 TORO 36 B3DM STATE #1H OIL MT 32.26742 | -103.43030
49 10249 GLOCK 16 B2ZAD FED #1H OIL MT 32.57793 | -104.07167
50 10316 JESTER 19/30 WOAH FED COM #1H OIL MT 32.29674 | -104.22286
51 10473 RED HILLS WEST UNIT #009H OIL MT 32.05145 | -103.70475
52 10515 LONE WOLF 36 B2DA ST COM #1H OIL MT 32.71026 | -103.72765
53 10548 CRAZY WOLF 1/2 B2CD FED COM #1H OIL MT 32.69342 | -103.71972
54 10556 TORO 36 B3BO STATE #1H OIL MT 32.26744 | -103.42171
55 10565 STERLING POUND 20/29 W2DE ST #1 OIL MT 32.29670 | -104.21843
56 10616 BEBOP 36 WIMD STATE #2H OIL MT 32.07966 | -103.73901
57 10630 | SALADO DRAW 10 A3PA FED #2H OIL MT 32.05107 | -103.55233
58 10657 VIPER 29/32 WOLM FED COM #1H OIL MT 3227548 | -104.21903
59 10724 YARDBIRDS 34 W20B FEE #1H OIL MT 32.25494 | -104.07442
60 10758 GOOSE 29/28 W2BA ST COM #1H OIL MT 3228218 | -104.21136
61 10777 YARDBIRDS 34 W2NC FEE #1H OIL MT 32.25438 | -104.07699
62 10786 JOURNEY 12 B2MP FEE #1H OIL MT 32.22616 | -104.04820
63 10834 DEVON 6 W2AD FEE #1H OIL MT 32.16566 | -104.11850
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Tank ID | Battery Name Latitude | Longitude
64 10982 BIRDDOG 20/17 B2ED ST COM #1H OIL MT 32.46485 | -103.49879
65 11005 OWL DRAW 2722 W2NC FED COM #2H OIL MT 32.00661 | -104.17881
66 11103 ORYX 14 B3DM FED COM #1H OIL MT 3231170 | -103.44728
67 11112 ANNABELLE 13/18 W2BA FED COM #1H OIL MT | 32.22518 | -104.24914
68 11122 SALADO DRAW 10 WODM FEE #2H OIL MT 32.06406 | -103.56743
69 11129 SALADO DRAW 10 A3DM FEE 1H OIL MT 32.06406 | -103.56728
70 11191 OWL DRAW 27/22 B2MD FED COM #1H OIL MT 32.00664 | -104.18526
71 11237 JENNINGS 34 WIMD FED COM #1H OIL MT 32.07920 | -103.66845
72 11314 PRONGHORN 15 B3DM FED COM #1H OIL MT 3231172 | -103.46514
73 11332 HOLLYWOOD 28/33 W2IP FED COM #1H OIL MT | 32.27542 | -104.18776
74 11360 WILD TURKEY 36/35 B2AB ST COM 1H OIL MT 32.71096 | -104.12266
75 11395 JOURNEY 12 WOMP FEE COM #3H OIL MT 32.22573 | -104.04819
76 11439 BIG SINKS 1 WIPA FED COM #2H OIL MT 32.06327 | -103.72471
77 11561 LOVING TOWNSITE 21 W2PA FEE #1H OIL MT 32.28312 | -104.08475
78 11636 ROSCOE 6 B3AD FED COM #1H OIL MT 3251918 | -104.22080
79 11646 ROCK SPUR 27 W2CN STATE COM #1H OIL MT 32.19494 | -104.07916
80 11660 YARDBIRDS 3 W2AP FEE #1H OIL MT 32.25334 | -104.06785
81 11704 LITTLE VALLEY FEDERAL #001H OIL MT 32.47333 | -103.70249
82 11711 MOTLEY 6/7 W2DE FED COM #1H OIL MT 32.25352 | -104.13463
83 11766 RED HILLS WEST 21 W1DM FED 2H OIL MT 32.03461 | -103.68651
84 11841 DEVON 12/1 W2PI FEE #1H OIL MT 32.13716 | -104.13681
85 11897 1?/II’-IFOSTRIDER 25/36 WODM FED COM #2H OIL 3228216 | -104.25412
86 11950 SALADO DRAW 10 WI1PA FED COM #2H OIL MT | 32.05138 | -103.55328
87 11996 PAVO MACHO 31/32 B2EH FED OM #1H OIL MT 3270584 | -104.12085
88 12013 SPEEDWAGON 27 W2PA FEE #1H OIL MT 32.26809 | -104.06849
89 12027 RED HILLS WEST UNIT #018H BATTERY 32.05221 | -103.70324
90 12035 BRADLEY 29 FED COM #3H OIL MT 32.71384 | -103.99136
91 12121 ARCHDUKE 19 W2AP FED COM #1H OIL MT 32.20950 | -104.22245
92 12129 ANNABELLE 18/13 W2PO FED COM #1H OIL MT | 32.21009 | -104.22192
93 12200 EL MAR 21 WODM FED COM #2H OIL MT 32.03444 | -103.58103
94 12222 REBEL 16/9 B20J ST COM #1H OIL MT 32.47209 | -103.47336
95 12296 MOTLEY 6/7 W2AH FEE COM #2H OIL MT 3225296 | -104.12092
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Tank ID | Battery Name Latitnde | Longitude
96 12387 LINDALE 24/25 W1AH FED COM #1H OIL MT 32.03398 | -103.82734
97 12413 WHITESNAKE 20/21 W2BC FEE #1H OIL MT 32.29595 | -104.11050
98 12460 ARMSTRONG 26/35 W1IP FED COM #1H OIL MT | 32.10139 | -103.74179
99 12511 IBEX 10 B3NC FED COM #1H OIL MT 32.31175 | -103.46050
100 12522 ROCK SPUR 27 W2AP STATE #1H OIL MT 32.19541 | -104.07020
101 12535 DELAWARE RANCH 11 W2NC FEE #1H OIL MT 32.05061 | -104.06191
102 12570 DERRINGER 18 B2MP FED #1H OIL MT 32.56753 | -104.12061
103 12668 VIRGO 24/23 B2AD FED COM #1H OIL MT 32.73864 | -103.91800
104 12692 SOUTH LOVING 2/11 WOCF ST #1H OIL MT 32.25304 | -104.16599
105 12723 GHOSTRIDER 25/36 WOAP FED COM 1H OIL MT | 32.28243 | -104.23881
106 12749 BOSTON 7 WOLI FEE #1H OIL MT 32.23015 | -104.13443
107 12774 SALADO DRAW 9 AP FED COM 1H OIL MT 32.06310 | -103.57247
108 12793 PRONGHORN 15 B3BO FED COM #1H OIL MT 3231226 | -103.45495
109 12804 IBEX 10 B30B FED COM #1H OIL MT 3231226 | -103.45472
110 12828 1./::II}MSTRONG 26/35 WOLM FED COM #1H OIL 3210124 | -103.75598
111 12857 NIGHT RANGER 28 W2AP FEE #1H OIL MT 32.28246 | -104.08474
112 12873 SUMIDEROS 12 W1PA FED COM #1H OIL MT 32.05114 | -103.72425
113 12886 SKYNYRD 2 WOCN FEE #1H OIL MT 32.25376 | -104.06295
114 12916 SAPPHIRE 11/12 B2NN ST COM #1H OIL MT 32.67086 | -104.05038
115 13015 PAVO FRIO 29/30 B2FE FED COM #1H OIL MT 32.71884 | -104.09548
116 13209 FULLER 13/24 BATTERY OIL MT 32.04573 | -103.93860
117 13470 II;A%RKCHESTER 24/23 B2AD ST COM #1H OIL 3265319 | -104.12264
118 13508 BILBREY 34/27 BATT OIL MT 32.43072 | -103.66659
119 13530 KANSAS 21/28 WILM FED COM #1H OIL MT 32.20428 | -104.10028
120 13536 CREEDENCE 21/16 W1ED ST COM #1H OIL MT 32.20429 | -104.09986
121 13567 11\)/1?“LLY VARDEN 25/24 B2ED ST COM 1H OIL 3245015 | -103.43000
122 13648 FULLER 13/12 BATTERY OIL MT 32.04574 | -103.93733
123 13983 HEREFORD 29/20 B1PA ST COM 1H OIL MT 32.62565 | -103.47490
124 14152 BLACK SHEEP 4/33 B30OB FED COM 1H OIL MT 32.41456 | -103.47420
125 14172 BIG SINKS 1/12 W1BO FED COM #1H OIL MT 32.07828 | -103.72850
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Tank ID | Battery Name Latitude | Longitude
126 14198 PALE RIDER 8/5 WOOB ST COM 1H OIL MT 32.13910 | -104.10548
127 14217 KNOX 13/14 B2IL FED COM #1H OIL MT 32.74253 | -103.91560
128 14230 INLAND 26/23 B20J ST COM 1H OIL MT 32.44515 | -103.43533
129 14249 CREEDENCE 21/16 W10B FED 1H OIL MT 32.20360 | -104.08698
130 14284 EL JEFE 35/2 WOCN FED COM 1H OIL MT 32.17886 | -104.06378
131 14301 GOBBLER 5/6 B31L ST COM 2H OIL MT 32.68309 | -104.08952
132 14314 SALADO DRAW 9 WOCN FED COM 1H OIL MT 32.06271 | -103.58184
133 14348 SILVER BULLET 16 BATT OIL MT 32.04719 | -103.98829
134 14365 LOCO HILLS 2/1 B2GH FED COM 1H OIL MT 32.77930 | -103.94114
135 14404 WINTERFELL/CASTLE BLACK OIL MT 32.77920 | -103.80419
136 14434 WINGMAN 12/11 WOPM STATE COM 1H OIL MT | 32.31375 | -104.23991
137 14435 AIR BOSS 13/14 WOAD FED COM 1H OIL MT 32.31361 | -104.23991
138 14477 BONANZA 22/15 WOED FED COM 1H OIL MT 32.11280 | -104.08028
139 14494 PHOENIX 21/22 B2KI FED COM #1H OIL MT 32.72265 | -103.98648
140 14529 ZACH 17/8 WIMD FED COM 1H OIL MT 32.03773 | -103.59872
141 14546 KANSAS 28/33 WOAP FED COM #1H OIL MT 32.20360 | -104.08588
142 14597 BOURBON RED 11/12 BATT OIL MT 32.67156 | -104.15420
143 14610 LAYLA 35/26 WOMD FEE 1H OIL MT 32.25647 | -104.05933
144 14640 SLIDER 18 WOMD FED COM #1H OIL MT 32.29725 | -104.23567
145 14649 RATTLESNAKE 13/18 B2LK ST COM 1H OIL MT 32.65814 | -104.13645
146 14707 EASY COMPANY 36/35 WOIJ FED 1H OIL MT 32.52893 | -104.12619
147 14816 FORTY NINER RIDGE 16/21 BATT OIL MT 32.30185 | -103.88907
148 141149‘4;3;& SKIT(%“AOGIS 19\//1§rFED BATT MT/CHICAGO 9/8 FEE 3223364 | -104.08622
149 15123 ANTELOPE 9 B30OB STATE COM #1H BATTERY 32.31243 | -103.47650
150 16726 RED HILLS WEST UNIT #023H BATTERY 32.05045 | -103.68989
151 16864 SALT DRAW 2 BATTERY #1 32.16815 | -104.06343
152 16877 CAPER-LOX BATTERY 32.47278 | -103.70410
153 141‘24;4112& FOREIGNER 33/4 FEE & FED BATTERY 32.25935 | -104.09352
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APPENDIX B: Facilities with Subject Vapor Control Systems in Texas

Tank ID | Battery Name Latitude | Longitude
154 5514 UNIVERSITY B11 28 BATTERY 32.10765 | -102.78942
155 5518 UNIVERSITY B11 7 BATTERY 32.14462 | -102.82845
156 5834 UNIVERSITY B11 18 BATTERY 32.13919 | -102.82612
157 6847 UNIVERSITY B11 5 BATTERY 32.15973 | -102.82375
158 7223 UNIVERSITY B11 32 BATTERY 32.09095 | -102.79232
159 8424 TXL WEST 11 B201PA BATTERY 31.97126 | -103.92486
160 8749 MAGRUDER 8 BATTERY 32.07652 | -102.78768
161 9085 BRUMLOW 39 B301MD BATTERY 31.76418 | -103.33980
162 9093 UNIVERSITY B11 6 FAC 32.15703 | -102.83194
163 9114 BRUMLOW 48 W101MD BATTERY 31.75844 | -103.30204
164 9326 TXL 31 B201CN BATTERY 31.92703 | -103.90060
165 9600 UNIVERSITY B21 7 BATTERY 31.74853 | -103.27882
166 9739 BRUMLOW 46 W101DM BATTERY 31.76268 | -103.33932
167 9808 HARRISON 44 FAC 31.76743 | -103.26979
168 9860 HARRISON 43 W102MD BATTERY 31.76296 | -103.28595
169 9868 TXL 37 W101MD BATTERY 31.89899 | -103.81956
170 10225 | HARRISON 43 B301MD BATTERY 31.76341 | -103.28442
171 10462 | TXL 37 W201PA BATTERY 31.89861 | -103.80589
172 10504 | TXL 48 W101DM BATTERY 31.89735 | -103.81962
173 10587 | UNIVERSITY B21 5 BATTERY 31.75369 | -103.26446
174 10673 | UNIVERSITY B20 1 PA BATTERY 31.74786 | -103.28359
175 10750 | TXL 45 B201DM OIL MT BATTERY 31.89776 | -103.87151
176 | 10g21 | peIZEL STATE 42 SLW22DMOILMT 3 91555 | 10380216
177 10852 | UNIVERSITY B20 11 BATTERY 31.73967 | -103.31249
178 10958 | UNIVERSITY B20 2 BATTERY 31.74052 | -103.31281
179 10992 | ZUMA 3 B203BO OIL MT BATTERY 31.99969 | -103.94638
180 11025 | TXL 7 B201BO BATTERY 31.86880 | -103.89729
181 11069 | UNIVERSITY B21 8 BATTERY 31.75238 | -103.26408
182 11160 | TXL 31 H301PA BATTERY 3191283 | -103.89164
183 11262 | MITCHELL 39 BATTERY 31.76592 | -103.32497
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Tank ID | Battery Name Latitude | Longitude
184 | 11295 | ZUMA 3 B203DM BATTERY 31.99941 | -103.95658
185 | 11369 | UNIVERSITY B20 12AP BATTERY 31.74723 | -103.28324
186 | 11513 | TXL 39 H301DM BATTERY 31.91193 | -103.85446
187 | 11523 | MITCHELL 28 47 DM BATTERY 31.76683 | -103.32222
188 | 11607 EXI%TS&JJ H56-T2-2X11 WIOIDE 31.88257 | -103.83777
189 | 11679 | TXL 19 H301DM BATTERY 31.95581 | -103.90519
190 | 11688 | ZUMA 57-T13X10 W102AP BATTERY 31.99992 | -103.94128
191 | 11754 gﬁ;‘;‘;ﬁi‘” B2012 13 WI0IDD 3174560 | -103.29670
192 | 11982 | TXL 47 H301AP BATTERY 31.89740 | -103.82586
193 | 12036 | UNIVERSITY B20 12BO 31.74640 | -103.28566
194 | 12176 | UNIVERSITY B21 5PA BATTERY 31.75621 | -103.25472
195 | 12256 | ZUMA 3 B203CN BATTERY 31.99991 | -103.95118
196 | 12630 EXI{TS&JJ H 56-T2-2X11 WOOICF OIL MT | 5, ¢2508 | -103.83781

197 12979 | UNIVERSITY B20 211 W101BO FACILITY | 31.75529 | -103.30961
198 13031 UNIVERSITY B21 8 W101AP FACILITY 31.75676 | -103.25351

199 13103 | GLASSCOCK UNIT 4441 FACILITY 31.86638 | -101.55088
200 13243 EEI{.I;SEIYJ. STATE 42 WIOIBO OIL MT 3191181 | -103.79223
201 13297 | RED BLUFF 1 001 OIL MT 31.99502 | -103.91508
202 13307 | CALVERLEY 43 6 A W101DM BATTERY 31.87492 | -101.57028
203 13723 | TXL 40 45 H302BO BATTERY 31.91474 | -103.86329
204 14333 | CALVERLEY 4231 A W101MD BATTERY | 31.87466 | -101.57626
205 14627 | GOODNIGHT BATTERY 31.93389 | -103.33852
206 16696 | TXL 41-44 BATTERY 31.91053 | -103.87877
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APPENDIX C: Limited Field Survey Facilities in New Mexico and Texas

Tank ID | Battery Name State Latitude Longitude

207 | 931 | JUSTICE FED COM #2 BATTERY NM 3251122 | -104.14594

208 | 2180 | LONG DRAW 4 BATT MASTER TANK | NM 3259582 | -104.48194

209 | 2261 | SANTO NINO 29 #1-3 BATTERY NM 3271998 | -104.00109

210 | 4823 | LONG DRAW 41FED # | MASTER NM 32.50046 | -104.48224
BRADLEY 29 FED COM #1H

211 | sorg | DRADMES NM 3271384 | -103.99136

212 | 5090 | WYATT DRAW 24/25 MASTER OIL NM 32.64513 | -104.44549

213 | 5243 | WEST DRAW 5 K #1 MASTER OIL NM 32.50966 | -104.50804

214 | 5248 | BURTON 4 FED COM #3H BATTERY | NM 32.60742 | -104.07167

215 | 5345 | ARIES20 BATT OIL MASTERTANK | NM 3272725 | -104.00467

216 | 5546 | REDHILLS WEST UNIT #001H OIL MT | NM 32.05153 | -103.68991
PB 21 CN FED COM #1H - OIL

217 | 5635 | oot NM 32.56545 | -104.49090
WEST DRAW 5/8 PH FED COM #1H

218 | 5916 | gl NM 32.50902 | -104.49942

219 | 5963 gﬁfDLEY 28 FED COM#IHMASTER | |y 3272108 | -103.98516
BRADLEY 29 FED COM #2H OIL

220 | 5967 | piATEE NM 3272103 | -103.98523

221 | 5982 | RUGER 6 FED COM #3H OIL MT NM 32.60975 | -104.11097

222 | 6004 | D225 NFFEDCOMATHMSTR NM | 3264310 | -104.43965
PHOENIX 21 FED COM #1H OIL

223 | 6239 | I NM 3272530 | -103.98300

224 | 6271 | TAMANO 10 FED COM #6H OIL MT NM 3276766 | -103.86441

225 | 6204 | BRADLEY 30 FED #1H OIL MASTER | NM 3271596 | -104.00195
DELAWARE RANCH 11 FED COM #2H

26 | 6471 | DELAVARE] NM 32.06287 | -104.05475

227 | 6535 8ICLELOT 34 FED COM #1H MASTER NM 32.62276 | -103.75132
CROW FLATS 26 FED #1H OIL

28 | 6679 | o NM 32.88734 | -104.13959

229 | 6708 | REDHILLS WEST 21 FED COM #2H NM 32.03490 | -103.68105

MASTER OIL
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Tank ID | Battery Name State Latitude Longitude

230 6747 ZIRCON 1 STATE #2H OIL MT NM 32.69491 | -104.02051
AVALON RIDGE 33 FED COM #2H

231 6809 MASTER OIL NM 32.53640 | -104.19010

232 6825 SHARPS 3 FED COM #2H OIL MT NM 32.59596 | -104.05470
SALADO DRAW 10 FED COM #1H

233 6900 MASTER OIL NM 32.06431 | -103.56347

234 6992 LAYLA 35 #2H OIL MT NM 32.26814 | -104.05984

235 7012 BRADLEY 28 FED #3H OIL MT NM 32.71248 | -103.98351

236 7063 TAMANO 10 FED COM #8H OIL MT NM 32.75945 | -103.86470

237 7087 :ﬁN LORENZO 22/27 LE FEE #1H OIL NM 32.11427 | -104.08227

238 7173 SAN LORENZO 9 PA FEE #1H OIL MT NM 32.13784 | -104.08553
MALAGA 30 FED COM #1H OIL

239 7233 MASTER NM 32.18603 | -104.01630

240 7295 QUERECHO 28 MD FED #1H OIL MT NM 32.71176 | -103.77587

241 7317 DORADO 34 FED COM #1H OIL MT NM 32.70137 | -103.95325
SAN LORENZO 15 DM FEE COM #1H

242 7376 OIL MASTER NM 32.13647 | -104.08141
BRADLEY 30 FED COM #3H OIL

243 7397 MASTER NM 32.72065 | -104.01968

244 7508 BRADLEY 28 FED #4H OIL MT NM 32.71669 | -103.98687

245 7549 ARIES 19 IL FED COM #1H OIL MT NM 32.72715 | -104.00576
TAMANO 15 AD FED COM #1H OIL

246 7635 MASTER NM 32.75280 | -103.84985

247 7662 SAN LORENZO 9 NC FEE #1H OIL MT NM 32.13776 | -104.09861

248 | 7785 | DELAWARERANCHIINCFEE#IH gy 3205071 | -104.05889
OIL MT

249 7839 SAN LORENZO 15 PA ST COM #1H NM 32.12314 | -104.06786
OIL MT

250 7858 LAYLA 35 OB #1H OIL MT NM 32.25472 | -104.05547

251 7924 R/A(%YAGER I EH FED COM #1H OIL NM 32.58945 | -104.25961
DELAWARE RANCH 14 CN FEE COM

252 7931 41H OIL MT NM 32.04918 | -104.06128

253 7968 BURTON 4 IL FED COM #1H OIL MT NM 32.60016 | -104.07159
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Tank ID | Battery Name State Latitude Longitude
254 | goo3 | BISON WALLOW 34 FED #2H OIL NM 32.07947 | -103.96515
MSTR
DELAWARE RANCH 13 EH FED COM
2ss | son | DEATAE NM 32.04375 | -104.04908
256 | 8104 | SANLORENZO 22/27 LE#2HOILMT | NM 32.11469 | -104.08126
257 | 8130 ECT’RADO 34 DA FED COM #1H OIL NM 3270974 | -103.96744
258 | 8156 | WINCHESTER 36 AD #1H OIL MT NM 32.62361 | -104.12212
259 | 8170 mLAGA 30 MP FED COM #1H OIL NM 32.18439 | -104.03074
260 | 8238 | BRADLEY 36 PM ST COM #1H OIL MT | NM 32.69746 | -104.02104
261 | 8357 ;%UNG 16 NC STATE COM #1H OIL NM 3274136 | -103.77346
262 | 8364 deTACK LAKE7NCSTCOM#IHOIL | 32.13800 | -104.12830
263 | 8402 | GLOCK 17 MP FED COM#IHOIL MT | NM 32.56738 | -104.10465
264 | 8409 | JAN #4375H OIL MT TX | 36.1894861 | -100.069366
265 | 8493 | ARIES 20 MP FED COM #1H OIL MT NM 3272696 | -104.00488
266 | 8515 | SANLORENZO 15 OB #1H OIL MT NM 32.12342 | -104.07151
267 | 8522 | TWO MESAS 7 MP FED #1H OIL MT NM 32.58328 | -104.01827
DELAWARE RANCH 12 NC FED COM
268 | 8562 | oo NM 32.04995 | -104.04281
269 | 8599 Ic\’dvTVL DRAW 23 DMFED COM#IHOIL |\, 32.03626 | -104.16638
270 | 8636 | TAMANO 11 NC FED #1H OIL MT NM 32.75484 | -103.84132
271 | 8643 ffTADLEY 36 LISTATE COM#IHOIL | s 3270288 | -104.03658
272 | seso | FWOLAKES I XUSTATE COM#1H NM 32.94724 | -104.12121
OIL MT
273 | 8657 | HENRY 8 IL FED #1H OIL MT NM 32.58553 | -104.08959
274 | 8767 &VTVL DRAW 23 DM FED COM#2HOIL |\, 32.03626 | -104.16604
275 | 8874 | SAVAGE 5 EH FED #1H OIL MT NM 32.60376 | -104.10597
276 | 8942 | DELAWARERANCH 12 MDFED COM |\, 32.05006 | -104.04734

#1H OIL MT
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Tank ID | Battery Name State Latitude Longitude
277 | 9056 | MaVERICK 13 DMFED COMBIHOIL | xpg | 3292401 | -104.25340
278 | 9063 LRTUE GRIT 8 B3BO FED COM#IHOIL | ), 32.41230 | -104.41619
279 | 9139 | BRUSHY DRAW 1 DM #1H OIL MT NM 32.07875 | -103.94504
280 | 9159 | ZIRCON 2 BIEH STATE #2H OIL MT NM 32.69056 | -104.05320
281 | 9262 | BURTON 4 FED COM #4H OIL MT NM 32.60742 | -104.07167
282 | 9347 EAI}ADLEY 31 B2DA FED COM#IHOIL |/ 3271093 | -104.01932
283 | 9375 %TTLESNAKE I3PMSTATE#IHOIL | s 32.65526 | -104.12234
284 | 9386 | QUERECHO 28 OB FED #1H OIL MT NM 3271159 | -103.76760
285 | o407 | OWLDRAW22 WIAPFED COM#IH |\, 32.03575 | -104.17134
OIL MT
286 | 946s | DELAWARE RANCH 14 B2BOFEE#IH |\, 32.04981 | -104.05482
OIL MT
287 | 9502 | URSA 27 B2IL FED COM #1HOILMT | NM 3271464 | -103.94858
288 | 9722 | RUGER 31 B2EH FED #1H OIL MT NM 32.61796 | -104.12128
280 | 9783 1}\341TG SINKS 1 A2PA FED COM#IHOIL |\, 32.06393 | -103.72368
290 | og3g | CRCONIZTBARFEDCOMAMOI g | 3567476 | -104.02977
291 | 9957 |BRADLEY 36 B2DA STCOM#IHOIL |\, 3270998 | -104.03672
MSTR
202 | 9973 | MARATHONROAD 15 NCFED #1H NM 32.56660 | -103.55100
OIL MT
203 | 10270 KA?RDBIRD §3 W2DMFEE #1H OIL NM 32.25344 | -104.08055
294 | 10294 | BIG SINKS 1 A30B FEE #2H OIL MT NM 32.06410 | -103.72932
205 | 10442 | BUZZARD 59 #M001MD TX 36.217975 | -100.907558
206 | 10451 | COLTRANE 36 B2PA ST #1H OIL MT NM 32.08110 | -103.72496
297 | 10483 | COURSON PARNELL 477 #2HC TX 36.188101 | -100.670989
208 | 10490 fALTMAR 21 WIDMFED COM#3HOIL |\, 32.03538 | -103.58339
209 | 10523 | YARDBIRDS 3 D3BO FEE #1H OIL MT | NM 32.25340 | -104.07321
300 | 10595 | YARDBIRDS 34 PA FEE #1H OIL MT NM 32.25467 | -104.07011
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Tank ID | Battery Name State Latitude Longitude
301 | 10639 | ROY LINN 580 #C001DN TX 36.242679 | ~100.670288
302 | 10681 gTEEDWAGON 27 W2DMFEE#IHOIL | -\ 3228256 | -104.08144
303 | 10898 | PEARSON 74 #M0O1PA TX 36.200222 | -101.058564
304 | 10949 II:AATVO MACHO 31 BZMPFED #IHOIL |\ 32.69841 | -104.12160
305 | 10975 | MORRIS 736 #M001BP TX 36.289666 | -100.573531
306 | 11034 | RIFENBURG 58 #MO0OIPA TX 36.217832 | -100.914676
307 | 11042 | BUZZARD 59 #M002PA TX 36.218062 | -100.895323
CABRA NINO 11 B3NC STATE COM
308 | 11092 | AP T NM 3239931 | -103.44351
309 | 11169 | PEPPER BLAIS 54 #M00IMD TX 36.213895 | -101.125784
COMMODORE 30 W2PA FED COM
310 | 1nig1 | g PO NM 32.18032 | -104.22366
311 | 11270 EALTNINO 13 B3DM ST COM #1H OIL NM 3239809 | -103.43099
312 | 11291 | ANNA MAE WRIGHT #C001BP TX 36318194 | -100.846786
313 | 11342 | DEVON 8 W2PM FEE #1H OIL MT NM 32.13863 | -104.10070
314 | 11377 | JENNINGS 27 WOAP FED COM #3H NM 32.10836 | -103.65682
OIL MT
315 | 11457 | BENBROOK 53 #M001AP TX 36.227561 | -101.096108
WEST LOVING 12 W2EH STATE COM
316 | niss2 | o B NM 3223314 | -104.15166
317 | 11550 | BOSTON 7 W2MP FEE #1H OIL MT NM 3222628 | -104.13505
318 | 11591 | BLACK STONE 68 #M00IMD TX 36.203222 | -100.871432
319 | 11617 | LAUNE 54 #M00IMD TX 36.231316 | -100.907262
RIO BRAVO 17/20 W2AP FED COM
320 | 11698 | o ONAYD NM 3248609 | -104.41254
321 | 11719 | GRIFFIN 67 #C001PA TX 36.203138 | -100.843094
322 | 11725 | COURSON HERNDON 662 #M001PA TX 36.261795 | ~100.768336
323 | 11788 | RIFENBURG #M002CM TX 36.231474 | -100.927911
324 | 11849 | COURSON KEY 35 #M0010B TX 36.261354 | -100.843287
325 | 11857 | NUSBAUM 55 #M001PA TX 36.212653 | -101.132309
326 | 11938 | GHEEN 664 #M00IMD TX 36.261090 | -100.742431
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Tank ID | Battery Name State Latitude Longitude
327 | 11967 | SCOTT 72 #M001AP X 36.214203 | -101.094627
328 | 12060 | HARRELSON 313 #C002PA TX 36.142960 | -100.713178
329 | 12067 | QUEEN 23/24 WOOP FED COM #1H NM 32.19793 | -104.06018
OIL MT
330 | 12088 &ATDUCA 7/6 WIED FED COM#ZHOLL | 32.05807 | -103.72060
331 | 12106 | BLACK STONE 68 #M002PA TX 36.203188 | -100.859499
332 | 12144 | FORTY NINER RIDGE 103H OIL MT NM 3228610 | -103.86121
333 | 12186 | WOLFMAN 5/4 WOLI FED COM #1H NM 32.33107 | -104.21926
OIL MT
334 | 12194 |BOGLEFLATSFEDUNIT3YIKCIH | 3241671 | -104.59136
OIL MT
335 | 12228 | SUTTON 70 #M001DM TX 36.328635 | -101.143156
336 | 12249 | COURSON KEY 35 #M002DM TX 36.261708 | -100.851932
337 | 12318 | RICHARDSON 71 #M0010A TX 36.203264 | -100.915293
338 | 12331 | BUZZARD 69 #M002BO TX 36.216985 | -100.879838
339 | 12338 | FULLER 14/23 EAST BATT OIL MT NM 32.04344 | -103.94667
340 | 12351 | FULLER 14/11 EAST BATTERY NM 32.04341 | -103.94715
341 | 12364 | WHITE 57 #M002PA TX 36.232380 | -100.945775
342 | 12428 fAETPPELIN 32 WOLI ST COM #1H OIL NM 3225987 | -104.11652
343 | 12450 | MEKEEL 213 #C002MD TX 36.100781 | -100.671644
COURSON LEATHERMAN 748
344 | 12473 | SO RO8 TX 36.274554 | -100.786486
345 | 12583 | OXBOW 26/25 WIDA FED COM #1H NM 32.10515 | -104.06625
OIL MT
SALADO DRAW 9/16 WOBO FED COM
346 | 12611 | pALADO NM 32.06301 | -103.57261
347 | 12651 | DEAR 8 #MOOIAP TX 36.289735 | -100.965906
348 | 12658 | WHITE 57 #M003DM TX 36.232398 | -100.945779
349 | 12685 | SWINK TARBOX 105 #C001PA TX 36.129591 | -100.930747
350 | 12736 SA‘?FZELLE 22 B3MD FED COM#HOIL | 0 32.28383 | -103.46376
351 | 12844 | BUZZARD 76 #M001DM TX 36202135 | -100.887858
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Tank ID | Battery Name State Latitude Longitude

352 12903 ;RITNCE 31 WODA FED COM #1H OIL NM 32.17919 | -104.03021

353 12938 | ROY LINN 653 #M002DM TX 36.261416 | -100.670929
FLEETWOOD 36/25 WOML ST COM '

354 12960 41H OIL MT NM 32.16829 | -104.04512

355 12989 | TARBOX 106 #C001ND TX 36.129104 | -100.923619

356 13023 PAVO FRIO 29/28 B2GH FED COM #1H NM 3271899 | -104.09537
OIL MT

357 13041 | DARNELL-PSHIGODA 27/38 #M002BG TX 36.288700 | -100.896862

358 13114 | COURSON ELDON 747 #M001PA TX 36.274534 | -100.770037
RED HILLS WEST 21 W1AP FED COM

359 13121 491 OIL M NM 32.03461 | -103.67342

360 13140 | WRIGHT 7 #M001H TX 36.289265 | -100.961049

361 13153 nl]}?ER 32/29 W2PIFED COM #1H OIL NM 32.25438 | -104.20680

362 13162 BUFFALO TRACE 1/36 WIPA FED IH NM 32.06210 | -103.93149
OIL MT

363 13188 1(\341%MINI 36/35 B2PO FED COM 1H OIL NM 32.78426 | -103.91929

364 13192 LOCOHILLS 1/2 B2AB FED COM IH NM 32.78405 | -103.91930
OIL MT

365 13197 | GRAY 353/352 #CO03CN TX 36.171494 | -100.018068
DELAWARE RANCH 11/14 W1AP FED

366 13335 |H OIL MT NM 32.06427 | -104.05078

367 13348 CHAROLALS 28/21 B2NC ST COM 1H NM 32.62541 | -103.46653
OIL MT
RUSTLER BREAKS 26/23 WOML FEE

368 13366 491 OIL MT NM 32.17994 | -104.06476

369 13374 | ARCHER 57 #M00IND TX 36.301279 | -101.069072

370 13397 | GLOCK 17/16 DA BATTERY OIL MT NM 32.57844 | -104.10821

371 13410 | SAND CHUTE 4/9 B2AP FED COM 1H NM 32.60935 | -103.45598

372 13419 | ROY LINN 653 #M001AO TX 36.260766 | -100.658715
ELIZABETH-GRAHAM 383/410 A

373 13441 4C0020B TX 36.158677 | -100.553191

374 13455 S OWN 31/32 WODA FEE #1H OIL NM 32.35201 | -104.23713

MT
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Tank ID | Battery Name State Latitude Longitude

375 | 13489 | SCHNELL 73/64 A #M001PI TX | 36313648 | -101.188466

376 | 13556 | WILLIAMS 83 #MOOICN TX | 36.188605 | -100.847644

377 | 13582 | (ADUCATIOWIGBFEDCOMIROIL |y | 3505014 | -103.71149

378 | 13604 | SCHULTZ-YAUCK 803/782 #C003CP | TX | 36318831 | -100.198874

379 | 13612 | STINGER 6 WOILFED COM IHOILMT | NM |  32.33043 | -104.21904

380 | 13628 | COLTRANE36/25 WOPIFED COMAH v | 3708106 | -103.72418
OIL MT
DELAWARE RANCH 13/24 W1DM FED

381 | 13677 | DOAWOR NM | 3204793 | -104.04906

382 | 13696 |y TIRETIIZBIDESTCOMHOIL | oy | 3067834 | -104.05205

383 | 13715 | FARNSWORTH 3/17 A #MOOIAH TX | 36245584 | -100.950130

384 | 13760 | YUMAMIOWICNSTCOMAHOIL | p | 3216487 | -104.08016

385 | 13779 | SIYX 17 W2PAFEECOMAHOILMT vy 1 3229762 | -104.10362
(NEW)

386 | 13796 | WISHBONE3SB4BIPMFEDCOMIH |\ 5569789 | -104.03782
OIL MT

387 | 13851 | ARMSTRONG 26/23 BATT OIL MT NM | 32.10069 | -103.75138

388 | 13975 | HEREFORD2920 WIOBFEDCOMIH | o\ | 3262565 | -103.47470
OIL MT

389 | 13989 | REBEL 9/16 B2IPSTCOM IHOILMT | NM | 3249272 | -103.46802

390 | 14006 | NORMANDY 3132 WOLIFED COMIH | v | 3252089 | -104.12060
OIL MT

391 | 14019 | MILEDGE-PSH2SATA#MOOSENOIL | -y 36.29074 | -100.88304

392 | 14036 | MCOARRAUGH-BROWNLEE #CO04PA | 1y 36.11545 | -100.73173
OIL MT

393 | 14044 | OLOCKITIGBIMPFEDCOMIHOIL v | 3557085 | -104.10319

394 | 14063 | SLARSHIP 2821 WOOB FEE THOIL NM | 3227009 | -104.08752

395 | 14089 | RED HILLS WEST UNIT#010HOIL MT | NM |  32.05273 | -103.66911

396 | 14109 | OXBOWZ/24BaMPFEDCOMIYOIL | v | 3210739 | -104.06577

MT
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Tank ID | Battery Name State Latitude Longitude
397 | 14139 | IBEX 15/10B3PAFEDCOM IHOILMT | NM | 3229970 | -103.44982
398 | 14167 | WOLF FEDERAL #001 OIL MT NM | 3277779 | -103.75747
ROGERS-MCGARRAUGH 2371204
399 | 14270 | oL OAR TX 36.12904 | -100.50652
400 | 14378 | LOCOHILLS 2B B2CDEEDCOMIH 1\ | 3577930 | -103.94114
OIL MT
401 | 14396 | PIONEER 31 #C0010B OIL MT TX | 3604009 | -100.55641
402 | 14417 | NDALE24/25 WIDE FEDAIH OIL NM | 3203319 -103.84133
403 | 14448 |BUFFALOTRACELS6 WIMDFED IH |\ | 35 06258 | -103.94251
OIL MT
WEST LOVING 11/12 WOBA FED COM
404 | 14510 | VESELOV NM | 3223752 | -104.16078
405 | 14571 | LA RANCH 406 #C0010A OIL MT TX | 3617249 | -100.62483
406 | 14578 | FULLER 14123 WEST BATT OIL MT NM | 3204435 | -103.96047
407 | 14sgy | COURSONURBANIOBHCOOIMDOIL | -y 36.12905 | -100.88764
MERYDITH-TREGELL 469/412
408 | 14662 | MR VDU REGE X 3620095 | -100.51385
409 | 14671 | FOXHOLE 25/26 BATT OIL MT NM | 3254671 | -104.12510
410 | 14604 | WINTERFELLSGB2IFEDCOMIH 1 i | 3577272 | -103.78225
OIL MT
411 | 14720 | MIRAGE30B3ILSTCOM2HOILMT | NM | 3263067 | -104.10690
412 | 14746 | LITTLEGIANTS 2019 WOILFED IH 1 vy 1 3537373 | -104.00814
OIL MT
413 | 14790 | SANTA VACA 19/18 BATT OIL MT NM | 3263947 | -103.49895
414 | 14962 | SoPHILLS WEST22 WOAPFED2H =1 v | 3203358 | -103.66855
OIL MT
415 | 15011 | PR FEDUNITAIHBATIERYOILMT | | 3530077 | -103.89920
NEW
416 | 15077 | HOSS 2-11 BATTERY NM | 3216722 | -104.05483
417 | 15494 | RAM3 BATTERY NM | 3241376 | -103.45107
10733 & | DODD 60 #M001MD/BUZZARD 69
s | | o TX | 36217864 | -100.888457
11352 & | FARNSWORTH 56 #M001 AP/ORTHA
AU sCaall I vl TX | 36245994 | -100.932209
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Tank ID | Battery Name State Latitude Longitude
11880 & | FARNSWORTH 56 #M002DM/ORTHA

420 11888 JONES 41 #M001MD TX 36.246216 | -100.941642
12114 & COURSON TREW 78

421 12137 #M001DM/COURSON GRIFFIN 67 TX 36.203201 | -100.853037

#M002MD

13051 & | CAST AWAY BATTERY & LA

422 13062 TRUCHA BATTERY NM 32.52131 | -103.40681
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APPENDIX D: Sampling and Analysis Plan

This document is intended to provide a procedure detailing the general steps required to
obtain a sample of pressurized liquid hydrocarbons from separators for broad use in
calculating emission estimates for Mewbourne production sites. It outlines requirements for
sample collection, analytical methods, reporting, quality assurance, and criteria for
determining whether a sample can be considered representative for different production
sites.

This plan does not cover the analysis of produced water samples. Flash emission
calculations from produced water at each facility shall be based on an assumed level of
hydrocarbon carryover in produced water and the results of oil sampling corresponding to
the facility. Facilities will be modeled with the assumption that 3% of the total produced
water throughput is managed as skim oil in the gun barrel tanks.

1.  Pre-Sampling Requirements
A.  The pre-sampling requirements of CARB Protocol § 7.1 shall apply.

B.  Prior to sampling, Mewbourne shall provide the sample technician with information
necessary to prepare a report complying with the Report Requirements of this
Appendix. Refer to Figure 1 (CARB Form 1).

C. Mewbourne shall ensure that the sampling technician and the laboratory technician
use checklists and/or other appropriate documentation to facilitate compliance with
the requirements of this Appendix. Refer to Figure 2 (Data Checklist).

2.  Sample Collection Procedure

A.  Liquid sample collection shall be completed as soon as practicable after a dump
event. Samples shall not be taken during dump events, and in no case shall a sample
be taken more than thirty minutes following a dump event. If a dumping event occurs
during the collection of a sample, that sample shall be rejected and a new sample
collected.

B. Ifthere is insufficient time between dumping events to collect a sample, then the
level controller shall be temporarily adjusted to achieve a long enough period
between dumping events to collect a sample.

C.  If a separator has proportional (or throttling) level control, then the sample should be
collected during a period when the flow is stable.

D.  The sampling point shall be at a location at, or immediately downstream of the
separator, and shall be sufficiently far upstream of the dump valve to avoid
interference from localized effects created by flow through the dump valve.

E.  Prior to sampling, the sample connection shall be flushed to verify the absence of
pluggage from the sampling connection and to eliminate interference from the
accumulation of static fluid in the sampling connection.

F.  During sampling, the separator temperature and pressure shall be representative of
reasonably anticipated worst-case operating conditions. The reasonably anticipated
worst-case operating condition will be represented by the unadjusted operating
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temperature and pressure of the separator at the time of the sampling event and not to
exceed 60 psig, which is the maximum pressure at which Mewbourne operates its
heater treaters.

G. Except as specified otherwise in this Appendix, the procedures of the most current
version of GPA 2174 shall apply.

H. The liquid sampling rate shall not exceed 60 milliliters per minute and shall be
verified by timing the fill indicator on the cylinder used during collection.

I.  Measure and record both pre-sampling and post-sampling temperature in degrees
Fahrenheit (“°F’) and pressure in pounds per square inch gauge (“psig”).

J. Temperature, pressure, and volume measurement instruments shall comply with the
requirements of CARB Protocol §§ 5.1-5.3. This clause shall not be construed to
require the use of a Constant Volume (“CV”) cylinder sampling method.

K. Except as specified in this Appendix, sample collection shall follow CARB Protocol
Section 9 (Constant Pressure (“CP”) Cylinder Sampling Method). Refer to Figure 3
(Sampling Manifold).

L. Notwithstanding CARB Protocol 9.1, if the separator immediately upstream of the
vapor control system required for testing is a vapor recovery tower (“VRT”), a
pressure separator immediately upstream of the VRT shall be identified.

3.  Analytical Methods and Quality Assurance

A. Perform extended analysis of hydrocarbons using GPA Standard 2103 (Method for
the Analysis of Natural Gas Condensate Mixtures Containing Nitrogen and Carbon
Dioxide by Gas Chromatography).

B.  Of the requirements in Section 10.6 of the CARB Protocol, Section 10.6(c) will be
followed for the analysis of API gravity.

C. Sample integrity verification will be conducted on the pressurized liquid hydrocarbon
sample obtained by equation of state modeling of the composition determined by
GPA Standard 2103.

The sample integrity verification is intended to demonstrate the pressurized liquid
hydrocarbon sample was obtained correctly in the field and has not been
compromised prior to testing. The bubble point verification referenced in

Section 4.D. achieves this by comparing the bubble point pressure at field sample
collection temperature with the field measured sample collection pressure.

The acceptable percent difference values resulting from the sample integrity
verification shall be less than or equal to £30 percent. If a sample fails the integrity
verification test, it will be deemed invalid for use in calculating emission estimates at
Mewbourne production facilities.

4. Determination of Flash Gas Composition

A. Flash gas composition shall be calculated by performing a flash calculation on a fluid
having the composition determined from the liquid sample extended hydrocarbon
analysis.
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D.

The flash calculation shall incorporate a suitable Equation of State (“EOS”’) model
(e.g., Peng-Robinson) and shall be performed using process simulation (“PSM”)
software.

The PSM/EOS model will mimic the actual field equipment from the point of sample
collection to the storage tank with pressures and temperatures taken from field
measurements.

Where a representative sample is used in lieu of a sample taken from the subject
facility, the sampling or laboratory technician shall perform simulated back blending
of the modeled liquid sample with a gas stream having composition appropriate to the
subject facility, based on an empirical analysis of subject facility heater treater gas or
sales gas. The purpose of the simulated back blending procedure is to ensure that the
pre-flash modeled system has a system pressure consistent with the worst-case
operating pressure of the separator in the subject facility.

Where a VRT is used at the subject facility, the flash calculation shall comprise two
flash calculations: (1) involving transfer of fluids from the separator to the VRT; and
(2) involving transfer of fluids from the VRT to an atmospheric oil storage vessel.

Calculation of bubble point will be done via the PSM/EOS for the pressurized liquid
composition at the sample collection temperature, Tsep.

Report Requirements

Upon completion of the sample analysis and any associated lab modeling, a comprehensive
report providing measurements, analyses and calculations will be prepared. Refer to
Figure 2 (Data Checklist). The report documents must include the following:

A.

Z 2 Fr=

"IZoOmMEmoONw

Completed CARB Protocol Field Data Form (Form 1)
Sample identification

Date and time sampled

Data analyzed

Description of vessel sampled

Facility name and location

Local ambient temperature and barometric pressure
Annual average oil throughput for vessel

Results of analysis (hydrocarbons C; through Ci¢+, benzene-toluene-ethylbenzene-
xylene components, CO2, and N3);

Relative specific gravity of decanes (Cio+) fraction (calculated);
Average molecular weight;

Average molecular weight of decanes (Cio+) fraction (calculated);
True vapor pressure at 100 °F (calculated);

Average boiling point temperature (°F) (calculated);
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O. Cubic feet gas per gallon of liquid, as ideal gas (calculated);

P.  British thermal units per gallon of liquid at 14.73 pounds per square inch absolute
(“psia”) (calculated);

o

Pounds per gallon of liquid at 14.73 psia (calculated);

~

Bubble point temperature (°F) and pressure (psig);

»

Conditions (temperature in °F and pressure in psig) at time of liquids sample
collection;

Conditions (temperature in °F and pressure in psig) at time of liquids sample analysis;
Start and stop times for sampling; and
Quality assurance data, including data flags (if any).

Field data sheets and checklists.

X £ < a5

Calibration certificates for field instruments.
Representative Sample Criteria

A sample shall be considered sufficiently representative for use in emissions
determinations, design analysis methodologies, permitting, and/or engineering evaluations
for a subject facility if it satisfies all the following criteria:

A. Produces from the same geologic formation(s) and within a ten-mile radius of the
subject facility;

B.  Operating conditions of sampled separator at representative facility must be
conservative and within 20 psig of the subject site separator operating conditions; and

C.  Operating conditions of sampled separator at representative facility must be within
20 degrees Celsius of the subject site separator operating conditions.

D. If more than one sufficiently representative sample exists for a subject facility, then
the reason for selecting a particular representative sample shall be documented. The
following factors, at a minimum, shall be addressed in the explanation: relative
similarity of separator operating conditions; relative similarity of geological
substrates; relative physical proximity of surface sites; and the apparent validity of
the representative samples under consideration.

Incorporation by Reference

A. Appendix C to Title 17 California Code of Regulations (17 CCR Appendix C, Eff.
Oct. 1, 2017), “Test Procedure for Determining Annual Flash Emission Rate of
Gaseous Compounds from Crude Oil, Condensate, and Produced Water.” (‘CARB
Protocol”).

B.  GPA Midstream Association, 2020. GPA 2174-20, “Obtaining Pressurized Liquid
Hydrocarbons Samples” (“GPA 2174”).

C. GPA Midstream Association, 2020. GPA 2103-20, “Method for the Analysis of
Natural Gas Condensate Mixtures Containing Nitrogen and Carbon Dioxide by Gas
Chromatography.”
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Production Company:

Flash Analysis Testing Field Data Form

Sampling Company:

Address: Address:
City: City:
Contact: Contact:
Phone: Phone:
Email: Email:
Sample Collection information
Facility / Well ID: Vessel ID:
Sample Point: DSampIe Probe [ _JSight glass [ other:
Date and Time:  Begin: End:
Beginning Vessel Pressure: psia Ending Vessel Pressure:

Vessel Temperature:
Vessel Description:

°F Vessel Temperature;
Vessel Throughput:

Storage Tank Pressure:
Barometric Pressure:

Dump Valve Actuation:|_] Snap-acting

Cylinder Type: [ ]cP
Sampled Fluid: [ Icrude oil

Sample Collection Pressure:
Sample Collection Temperature:
Cylinder ID:

Cylinder Volume:

Pre-charge (Displacement) Fluid:

Sample Volume:

Pre-charge (Outage) volume:
Sample Collection Rate:

Passed Leak Test:

Packaged per DOT requirements:
Labels and COC Completed:
Pressure Gauge Certified:
Thermometer Certified:

Comments:

psia Storage Tank Temperature:
psia Ambient Temperature:
[ |Throttling  Dump Cycle Time:

] cv [] other:

psia

°F
Bbls./day
°F

°F

minutes

[ ] condensate [ Produced water

Sample 1 Sample 2 Sample 3

psia psia

°F e

ml mi

ml ml

ml ml

mi/min. mi/min.
[] (] [
[ [] [
] [ []
[] L] L]
L] [] (]

psia
°F

ml
ml

ml
ml/min.

Figure D-1. CARB Form 1
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wlols|e
. e as Slee|o]|®
Sample identification - : 2l&l3
— [’
5 £ cle|a
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Form 1 Completed

Sample identification

Date and time sampled

Date analyzed

Description of vessel sampled

Facility name and location

Local ambient temperature and barometric pressure
Annual average oil throughput for vessel _l
Wt. % Results of analysis, N2, CO2, C1-C10+, including BTEX
Average molecular weight, Total

Average molecular weight, C10+

Specific gravity, Total

Specific gravity, C10+

True vapor pressure at 100 °F

Average boiling point temperature (°F)

Cubic feet gas per gallon of liquid, as ideal gas
BTU per gallon of liquid at 14.696 psia, 60°F
Pounds per gallon of liquid at 14.696 psia, 60°F
Bubble point pressure @ Tsep

Sample Collection Pressure and Temperature I
Sample Analysis Pressure and Temperature
Start and stop times for sampling |
Data Quality Flags

Calibration certificates for field instruments.
Atmospheric pressure and temperature in the field I
Atmospheric pressure and temperature in the laboratory
Molecular Weight of flash gas

FGOR

Figure D-2. Data Checklist
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Figure D-3. Sampling Manifold
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APPENDIX E: DESIGN ANALYSIS METHODOLOGY
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8 Table of Abbreviations 14

1 Introduction

This document specifies a process for conducting vapor control system adequacy assessments at oil
production site tank batteries. The purpose of an adequacy assessment is to determine whether SVCS
components (closed vent system, control devices, and recovery devices) are capable of conveying and
controlling hydrocarbon vapors generated in the course of operations without losses to the atmosphere.
An assessment may be conducted prospectively, when evaluating designs for a new tank battery, or
retrospectively, when assessing the adequacy of an existing design.

Use of this methodology is a requirement of the Clean Air Act Consent Decree of which this document
is an Appendix. Terms and acronyms used in the methodology have the meanings defined in the Consent
Decree. The methodology, however, can be used to meet other requirements, such as voluntary internal
standards, compliance with otherwise applicable State and Federal requirements, or in implementing
corrective actions as part of a self-audit. This document may be revised from time to time to the extent
permitted under the Consent Decree.

Sources of | PPIVFR | Closed Vent| PPIVFR | Control/Recovery
Vapor Flow 1 System ’ Devices

Figure 1: System components

A design assessment consists of four main steps:

1. Estimating the peak potential instantaneous vapor flow rate (PPIVFR or “peak vapor flow rate”),
considering all potential sources of vapor present during normal operations.

2. Estimating the vapor handling capacity of the closed vent system (CVS), considering all sources
of frictional losses in the vent system piping and all pressure relieving devices.

3. Determining whether the CVS capacity exceeds the PPIVFR (i.e., whether CVS is of adequate
design).

4. Determining whether control and recovery devices can accommodate the PPIVFR and the potential
minimum instantaneous vapor flow rate (PMIVFR).

The methodology embodies the same overall framework as guidelines issued by the Colorado De-
partment of Health and Environment (CDPHE),“] and by the United States Environmental Protection
Agency (EPA) in its Oil and Natural Gas Exploration and Production Facilities New Owner Audit Pro-
gram. 3] The use of process simulator software is encouraged for both components of the assessment
in order to facilitate uniform application of the methodology with consistent results. Notwithstanding,
certain applications of the methodology do not require a process simulator, and can be carried out with
a spreadsheet, with data analysis software, or with hand calculations.

The remainder of this document is organized as follows:

e Section 2 provides background information on typical equipment configurations at Mewbourne
assets.

e Section 3 describes the process for determining the peak liquid flow rate, which is a necessary
preliminary step to determining the PPIVFR.

e Section 4 describes the process for determining the PPIVFR, given the peak liquid flow rate,
considering all sources of vapors at a tank battery.
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e Section 5 summarizes the approach to determining the capacity of the CVS and assessing its
adequacy. Published information on calculating frictional losses from piping and control system is
summarized in §5.2.

s Section 6 describes the process for determining whether control and recovery devices receiving
vapors conveyed by a CVS of adequate design are themselves capable of processing vapors so
conveyed.

e Section 7.2 addresses quality assurance and documentation considerations.

2 Equipment Configurations Covered

In applying this methodology, the unit of analysis is the battery. A tank battery is a group of oil and
water tanks that share a closed vent system and vapor control equipment. Tanks within a battery are
usually set within the same secondary containment area. If two or more batteries are located on the
same graded pad, separate assessments should be undertaken. At all sites covered by this methodology,
reservoir fluids are brought to the surface at one or more wellheads, the fluids are processed in one or
more upstream separation units, and liquids are then directed to a heater-treater. The system boundary
for purposes of the methodology begins at the point where oil exits the dump valve of the heater-treater.

Two typical battery configurations are described below. One is a “standard” configuration which
uses a VRU and flare to manage all generated vapors, and the other is a “VRT" configuration.

Description of the configurations is for illustrative purposes only. The methodology can be applied
to a tank battery regardless of its overall operational configuration. For example, some batteries may
omit the flare, the VRU, or the gunbarrel separator.

2.1 Standard Configuration

The “standard” configuration (fig. 2) is mostly attested in batteries constructed prior to 2019. Oil (solid
black line) is intermittently dumped from heater treaters directly into atmospheric oil tanks. More
than one heater-treater may generate liquid flows where production occurs from more than one oil well.
Produced water (solid blue line) flows separately from the heater-treaters to a gunbarrel separator. The
gunbarrel separator operates as a constant level process tank with separate piping used for outflowing
produced water and skim oil. Water storage vessels are usually connected in parallel such that they have
the same liquid level (except for one water tank reserved for surge volumes). Qil tanks are usually filled
in a one-at-a-time fashion, with dumps from a particular heater treater alternating between the tanks
associated with it. Skim oil from the gunbarrel separator flows into one of the oil tanks, which may
also receive dumps from a heater treater. Flash vapors are generated from oil entering the oil tanks,
as well as from produced water entering the gunbarrel separator. Working and breathing losses are also
generated in the oil tanks and in the water tanks. The gunbarrel separator has breathing losses, while
working losses are negligible where the separator is operated with a constant liquid level during routine
operations.

A shared closed vent system collects vapors (dashed red line) from the oil tanks, the gunbarrel
separator, and the water tanks. A vapor recovery unit (VRU) and a flare stack are installed on opposite
ends of the tank battery. The VRU is activated when system pressure exceeds the ON set point at the
associated pressure sensor, and is deactivated when system pressure drops below the OFF set point.
Flows to the flare pass through an in-line pressure vent valve or check valve upstream of the knockout
drum. Vapors in the closed vent system passively flow from regions of high pressure to regions of low
pressure, considering resistance to flow created by friction. When the VRU is operating, its suction
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2.2 VRT Configuration

represents the point in the system with the lowest pressure. When the VRU is not operating, vapors
flow to the flare stack.

Water

HT-1 HT-2 .

0Oil

OT-2 OT-5

Flash+

W&EB Gas «
| O B R I e e e R P L L e R Rt Bl VRU

So00c

Figure 2: Standard Flow Configuration

2.2 VRT Configuration

The “VRT" configuration (fig. 3) is mostly attested in batteries constructed in 2019 or later. Instead
of being dumped directly into the oil tanks, oil (solid black line) from the heater-treaters is dumped
into one or more vapor recovery towers (VRTs). VRTs operate at near atmospheric pressure, but can
withstand higher pressure (or vaccum) than oil storage tanks. Water (solid blue line) is routed to the
gunbarrel separator as in the standard configuration. VRT overheads consist of flash gas (dashed red
line) that is collected by a VRU and returned to the process. With VRTs in operation, flash emissions
from oil tanks are significantly reduced.! Flash gas from the gunbarrel separator is also recovered by the
VRU. Under the VRT configuration, the VRU achieves high on-stream time and overhead vapors are
generally not flared except during outages of the VRU. VRT batteries may incorporate two flare stacks
or may use a single stack with dual tips.

3 Determining Peak Liquid Flows to a CVS

The modeled flow rate of flash gas into the CVS is proportional to the flow rate of high-pressure oil
and water into a low-pressure vessel. The peak liquid flow rate is based on the flow coefficient for the
heater-treater dump valve when its trim is in 100% open position and the pressure drop across the
valve corresponds to the heater-treater's maximum operating pressure. The flow coefficient is defined

!The VRT does not affect the potential for flash emissions from the GBS and the water tanks.
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Figure 3: VRT Battery Flow Configuration

through the relationship given below, which yields a conservatively high peak liquid flow rate. C, is a
valve-specific correlation that varies depending on the valve's % open position, and is usually expressed
as the flow rate of 60° F water (in gpm) resulting from a 1 psi pressure differential across the valve. [6]

AP ]
<C (1)

For sites with more than one heater-treater, the maximum flow rate is the sum of the flow rates
across each heater-treater dump valve. If valves are physically constrained (e.g., through installation
of a trim kit) so that they cannot open 100% or if they are configured so that they do not open
simultaneously, such constraints are considered in determining the peak liquid flow rate. A refinement
of equation 1 is used for sizing valves in applications where flashing (i.e., choked or critical flow. [4]) may
occur:?

Qpeak(oil/water, HT;) = C,

2ProMax supplies values for the choked flow pressure drop, bubble point pressure, critical pressure, and pip-
ing/fitting geometry factors.
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min (AP, APCHOKED)
2
C (2)

Qpeak (il /water, HT;) = Cva\/

APCHOKED:FE(PI_FFPV) (3)

P
Fr =096 —0.28y/ " (4)
P.

Where F,, is a coefficient specific to the fittings attached to the valve, F, is a valve-specific liquid pressure
recovery factor, Fr is a piping geometry factor that depends on the bubble point pressure (P,) and
the critical pressure (P.), P; is the maximum static upstream pressure, and APcuokep is the maximum
pressure differential across the valve, considering the effects of choked flow caused by flashing. [l

Because the system boundary for the assessment starts at the point immediately downstream of the
dump valve, it is not necessary to estimate liquid flow rates from upstream equipment (e.g., wellhead,
primary separator(s)). Total peak liquid flow into a system is the sum of the peak flows from each
heater treater for a particular liquid (oil or water):

Qtotal(on): Z Qpeak(ouv i) (5)
icHT's

Qrotal(Water) = Z Qpeak(water, i) (6)
ieHT's

Where frictional losses affect the pressure downstream of the heater treater dump valve, the methods
described in §5.2 (below) should be used in determining the the pressure drop across the dump valve
(AP), considering the length of piping runs to the receiving vessel, the presence of fittings, and the
minimum static liquid head present in the downstream piping.

4 Determining Peak Vapor Flow to a SVCS

The peak vapor flow entering a closed vent system is the sum of peak flows from flash gas (determined
in accordance with sec. 4.1), working and breathing losses (determined in accordance with sec. 4.2), and
other vapor sources (determined in accorance with sec. 4.3, where such vapor sources are present).

Qpeak = Qﬂash + Qworking + Qbreathing + Qother vapor sources (7)

4.1 Flash Gas Volumes
4.1.1 Estimating Flash Gas Volumes from a Flash Calculation

The peak flow of flash gas into a closed vent system (or portion thereof) is the product of the peak
liquid flow and the applicable flash factor for the liquid.

Quash = Y Qeotallj) x FF(j) (8)

Jj€{oil,water}

The flash factor (the number of standard volumes of flash gas liberated per volume of liquid recov-
ered) is determined using an equation of state based on a site-specific or representative pressurized oil
sample, as well as the operating conditions (pressure and temperature) of the upstream and downstream
process vessels. Flash factors are determined separately for oil downstream of a heater-treater and oil
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4.2 Working and Breathing Gas Volumes

downstream of a VRT. For assessments conducted pursuant to the Consent Decree, sample collection,
sample analysis, and representativeness criteria are carried out consistent with an approved Pressurized
Liquids Sampling and Analysis Plan. Equations of state are semi-empirical equations relating tempera-
ture, pressure, and specific volume of real liquids and gases. They are used to predict thermodynamic
properties of pure fluids and mixtures based on available physical properties. If a mixture of volatile
liquids of known composition, temperature, and pressure is flashed (subjected to a sudden reduction in
pressure), an equation of state estimates the fraction of the feed that will be vaporized after the sample
reaches equilibrium at the new conditions, as well as the composition of the liberated gas. Currently
available process simulators (e.g., ProMax, VMGSim) use the Peng-Robinson3 or Redlich-Kwong-Soave
equations of state.[®! The equation of state used to predict a flash factor should be suited to the fluids
and operating conditions being modeled, and Mewbourne will use the default Peng-Robinson equation
of state in simulations conducted under the Consent Decree.

4.1.2 Flash Factors for Produced Vessels in Produced Water Service

The flash factor for produced water is 3% of the heater-treater-to-oil tank flash factor, plus 0.5 scf/Bbl
of produced water for sites employing a three-phase separator (not shown in figs. 2-3) as the upstream
process vessel.

4.2 Working and Breathing Gas Volumes
4.2.1 Owutbreathing Factors

Working and breathing losses are estimated using a procedure derived from outbreathing requirements
for nonrefrigerated, atmospheric tanks under API Standard 2000. 5! For working losses, this methodology
stipulates a working loss factor of 5.6146 scf/Bbl, which is the physical volume of vapors displaced by
inbound flow of one barrel of liquid. For tanks in the size range employed at production batteries,
API 2000 calls for 0.6 or 1scfh air of outbreathing capacity per Bbl of total storage capacity to account
for “thermal venting” (i.e., breathing losses).

Qworking = Z WL_] X Qtotal(j) (9)

Jj€{oil,water}
Where WL; = 6scf /Bbl oil or produced water.

Qbreathing - Z BLJ X vtotal(j) (10)

Jj€{oil,water}

Where BL; = 1scf/h per Bbl of oil storage capacity and BL; = 0.6 scf/h per Bbl of produced water
storage capacity.

3A different equation of state (COSTALD HBT) is used for liquid density and liquid molar volume calculations
in ProMax due to inaccuracies in Peng-Robinson for those quantities.

*The 3% factor is empirically derived from continuous water- and skim oil-gauging data at six Mewbourne batteries,
and is generally accepted for use in permitting. The +0.5 scf/Bbl correction for sites with three-phase separators is the
modeled flash factor for produced water across a throttling (adiabatic) valve reducing the pressure of a representative
produced water stream from 125 psig to 60 psig. Use of a correction factor accounts for the fact that the upstream
vessel generating produced water may operate at a higher pressure than the heater-treater.
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4.3 Vapor Volumes from Other Sources

4.3 Vapor Volumes from Other Sources

At the majority of batteries subject to this methodology, the total peak flow of vapors into a closed
vent system will be comprised of the flash, working, and breathing gas volumes. However, to the extent
that any of the following other sources of vapors are determined to be present in a system, they should
be considered in an assessment and estimated according to generally accepted calculation methologies
applicable to the process generating the vapors:

Blanketing gas introduced into storage tank headspace
Gas bleed from pneumatic controllers
Captured truck loading vapors

Leak-by of sales gas, gas-lift gas, or flare knockout drum vapors into the vent system

@ b~ W

Working losses from transfers of hydrocarbon liquids from flare knockout drums, or working and
flashing losses from compressor scrubber liquids, to the oil storage tanks.®

6. Any other documented vapor sources.

5 Determining CVS Capacity and Adequacy

An adequate closed vent system must be capable of conveying to control/recovery devices the peak
vapor rate that occurs during normal operations, without the pressure exceeding the relief pressure in
any pressure relieving device or safety device. System adequacy can be determined using a steady-state
model, assuming the potential vapor rate; or on a transient basis, considering the intermittent nature
of vapor flows and the available tank headspace surge capacity. This methodology uses a steady-state
model. A steady state model assumes that vapors enter the system at a constant rate equal to the peak
rate (i.e., the duration and frequency of dump events is irrelevant), and determines whether such a flow
rate can be accommodated in the closed vent system piping, assuming zero available headspace in the
storage vessels.

5.1 Overall Approach

System capacity is determined with the following steps:

1. Determine Pipresh:

(a) Identify all pressure-relieving devices and other equipment which may direct vent gas to the
atmosphere. Determine the pressure at which each device begins to release vent gas. The
lowest such pressure is the threshold pressure (Pinresh)-

(b) If a closed vent system is segregated into two or more portions that do not share a vapor
space, then Pipesh is determiend for each such portion.

2. ldentify all sources of pressure drop.

(a) Determine vent system piping dimensions and layout (inner diameter, length, connectivity
and elevation changes) and material of construction.

SWhere water draws are recycled from the bottom of an oil tank to a water tank, there is no net change in the
liquid level volumes within the tank battery. Where recycled fluids are sent to processing equipment upstream of the
heater-treater, this practice does not affect the calculation of Qpeak.
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5.2 Methods for determining total pressure drop

(b) Identify and count all fittings that create obstructions to flow within the piping (e.g., bends,
elbows, tees, flame arrestors, in-line valves).

(c) Determine pressure drop across flare assembly, including knockout drum, flare stack, burner,
and any other obstructions to flow. If other control devices (e.g., combustor) are used,
perform similar analysis for such control devices.

(d) Identify any other sources of frictional losses in the system that may occur during normal
operations (e.g., standing liquid at low points in the vent system).

3. Calculate the peak vapor flow rate. See §4.

4. Calculate the total pressure drop (APpeak) for each branch of the vent system along which the
peak vapor flow rate may occur, given the peak vapor flow rate.

(a) Sum all frictional losses due to flow through piping and across fittings.

(b) Sum all losses due to elevation changes.

(c) Sum all losses due to components of the flare system (burner, riser, knockout drum, flame
arrester).

The highest value of APpeak corresponds to the critical branch.

5. Determine whether the system is adequate for the critical branch within each segregated portion
of the CVS. l.e.,
APpeak < Pthresh

5.2 Methods for determining total pressure drop

Equations and estimating factors for calculating total pressure drop in a branch of a closed vent system
are summarized below.

5.2.1 Frictional losses from flow through piping and across fittings

For the flow of low-pressure gases in sections of straight piping, frictional forces are directly proportional
to the length of the piping, and also depend on the turbulence of the flow (i.e., the Reynolds number),
the diameter of the pipe, and the roughness of the pipe. Several empirical models are available for
estimating frictional forces, with Colebrook-White and Spitzglass (low pressure) being two options for
vent system assessments. The Colebrook-White equation is shown below.

1 € 1.257
——4+1.737In{0269— + —— | =0 11
77 Tt ( bt Re\/'f;> an

The friction factor (f¢) is proportional to the frictional losses per unit length of piping, expressed as
a fraction of the fluid's kinetic energy.['®] ProMax assumes an effective surface roughness (¢) value of
0.0018 inches when using equation 11, which corresponds to the literature value for commercial steel
pipe. (0] The calculated value of fr is used to estimate total pressure drop due to frictional losses:

pv2 L

Ap =2ff (US Units)

8c [_ (12)
Ap=2f;:pv25 (S! Units)

API 2000 Annex A venting factors are expressed as normal or standard flow of equivalent air, while
flash factors calculated under the DAM are expressed as actual vapor flow for a modeled hydrocarbon
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5.2 Methods for determining total pressure drop

mixture. The criteria for determining when to use equivalent air as a reference fluid are covered under
Annex D of AP| 2000. Air is not incorporated into peak vapor flow calculations. However, APl 2000
may specify air as a reference fluid for performing fluid flow calculations.

Frictional losses associated with fittings are customarily accounted for through the method of “equiv-
alent lengths, “ which represents fittings by the length of piping that would have an equivalent contribu-
tion to the overall frictional losses. Equivalent lengths are expressed as multiples of the piping diameter.
Published equivalent lengths for different component types are summarized in table 1,[219 and the
methods given in reference[2l may be used to develop equivalent lengths for other types of fittings or
system geometry features as necessary. ProMax treats all fittings as branch T's (using an equivalent
length of 60 diameters).

Type of Fitting................... (L/D)e
Angle valve (open) ............... 160
Close return bend ................ 75
Gate valve (open) ................ 6.5
Globe valve (open)............... 330
Ball valve (open)................. 3
Sudden expansion/contraction, 3:4 6.5
Flanged Connection, 8 =1....... 0
Square 90° elbow................. 70
Standard 90° elbow .............. 30
Standard “T*" (through side outlet) 70
45° elbow. ...t 15

Table 1: Equivalent Lengths for Common Pipe Fittings

Frictional losses can be calculated using ProMax or in a spreadsheet or database program capable of
solving equation 11, which is implicit in fr. The majority of piping to be evaluated under the Consent
Decree is adequately represented by the € value corresponding to commercial steel pipe. However, this
methodology does not preclude the calculation of total pressure drop in systems with piping of mixed
materials.

5.2.2 Pressure drop from changes in elevation

Changes in elevation create a loss in pressure proportional to the vertical distance that a fluid must be
moved.

AP, = pz ('gg—) (US Units)

C

(13)
= pzg (S! Units)

An important application of equation 13 is in calculating the back pressure due to liquid collected
at a low point in the piping system. For such a calculation, the density and height of the liquid is
used, though it is customary to specify the pressure in terms of water column, regardless of the type
of liquid being assessed. ProMax defaults of 1" HzO will be used unless field survey findings indicate
that a different liquid height is appropriate. Promax uses equation 13 to calculate pressure drop due to
elevation changes as well as due to accumulated liquids.
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5.2.3 Pressure drop associated with flare components

In the event it is not practical to obtain information from the vendor on frictional losses in flare assemblies,
published EPA guidelines can be used.[!] These state that the pressure drop across the flare tip is
estimated by modeling the burner as an orifice place. Flow of fluids through an orifice plate as a
function of pressure drop is determined from the following relation: 2]

C4A 2Ap .
Q= S| units
g\ s O
(14)
CaA 24p (US units)

15\ rle

Where: Ap is the pressure drop; Q is the vent stream flow rate; p is the density of the fluid, Cy is
the orifice discharge coefficient (a typical value is 0.61), A is the orifice area, and 3 is the ratio of the
orifice diameter to the piping diameter.® Reference!? provides relations for determining the quantity

—CdF, also called the flow coeffient.

EPA guidelines also provide the following for other components of the flare assembly:

1. The pressure drop associated with the flare stack riser is calculated based on its height in the
same manner as for other elevation changes in the vent system.

2. The effect of a knockout drum is assumed to be equivalent to one close return bend.”

For flame arrestors, an equivalent length of 100-300 diameters is recommended if specific data are
not available from the vendor.[8l ProMax requires users to input the overall pressure losses associated
with the control device in units of 0z/in.? A pressure drop calculated in units of inches of water column
may be converted to units of 0z./in.2 by multiplying by 0.57746.

6 Control Device and VRU Capacity

Once it is determined that a closed vent system is adequate (i.e., capable of conveying all vapors to a
functioning control or recovery device), an assessment must determine whether the associated control
and recovery devices are capable of processing the vapors so conveyed.

6.1 System performance under Peak Flow Conditions

Control and recovery devices receiving vapors conveyed by the closed vent system shall be capable of
processing the peak vapor flow rate.

6.1.1 Flares

For air-, steam- and unassisted flares (but not pressure-assisted flares), the peak vapor flow rate shall
not exceed the maximum flow rate that can be accommodated by the flare tip, consistent with the exit
velocity specifications of 40 CFR §§60.18(f)(4)—(5), considering all sources of vapor to the flare. The
relevant regulatory equations express (in Sl units) a minimum exit velocity that is 60 ft/s where the vent
gas has a net heating value of 300 Btu/scf or less, 400 ft/s where the vent gas has a net heating value

SReference ?! uses b, (head loss), which is equivalent to Ap/p.
"Reference!”! at 74.
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6.2 System Performance under Turndown Conditions

of greater than 1,000 Btu/scf, and an intermediate value scaled according to the logarithm of the exit
velocity, when the net heating value is within the range of 300-1,000 Btu/scf.

6.1.2 VRUs

For VRUs, the peak vapor flow rate shall not exceed the maximum rated flow capacity of the VRU
compressor, considering all sources of vapor to the VRU.

6.1.3 Other Control Devices

For other control devices, the peak vapor flow rate shall not exceed the manufacturer’s specified maxi-
mum waste gas flow rate.

6.2 System Performance under Turndown Conditions

Control and recovery devices receiving vapors conveyed by the closed vent system shall be capable of
accommodating a potential minimum vapor flow rate or pressure that will be no less than the minimum
flow rate or pressure specified by the manufacturer.

6.2.1 Flares

For air-, steam- and unassisted flares (but not pressure-assisted flares), the flare system shall be equipped
with a check valve, back pressure valve, or other device ensuring positive flow through the flare stack.
6.2.2 VRUs

For VRUs, the minimum suction pressure of the compressor shall be 0 psig, or a positive value that is
50% or less of Pynresh for the critical branch.

6.2.3 Other Control Devices

For other control devices, the manufacturer’s specified minimum vapor flow rate shall be determined.
The inlet to the control device shall be equipped with a back pressure valve or equivalent device that
prevents flows less than the manufacturer’'s specified value from entering the control device.

7 Quality Assurance and Verification

7.1 Preparer Qualifications

A design assessment can be prepared by, under the direction of, or under the supervision of, an in-house
engineer with expertise on the design and operation of the closed vent system, or a qualified professional
engineer. Data on battery piping and control systems can be collected by an in-house or external field
technician having familiarity with basic principles of tank battery construction.

7.2 Documentation and Verification

Each assessment must contain sufficient supporting documentation to permit a reasonable level of
verification by an independent third-party verifier. Documentation of the analysis should include the
following information:
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7.2 Documentation and Verification

1. General Information

(a) Name and identifier of tank battery.

(b) Details on configuration, including inventory of major pieces of process equipment and air
pollution control equipment at and downstream of the heater treater(s).

2. Peak Liquid Rate

(a) Valve coefficient, valve size, and maximum liquid flow rates calculated for heater treater
dump valves.

(b) Upstream and downstream pressure used to calculate pressure drop across dump valve.
(c) Any operational restrictions considered in calculating the peak liquid flow rate.
(d) Peak oil and water flow rate to battery, calculated considering the preceding three items.

3. Sampling and Analysis

(a) Flash factor for oil and water.
(b) Identifier of sampling and analysis report used to determine flash factor.

4. Closed Vent System Capacity

(a) Value of Pyhresh for each segregated portion of the closed vent system, and type of associated
pressure-relieving device.

(b) Method used to calculate frictional losses in piping along critical path.
(c) Length, diameter, and type of piping (i.e., basis for roughness factor selection).

(d) Number, type, size, and equivalent length of all fittings along the critical path and all other
evaluated paths.

(e) Total pressure drop associated with flare system and other air pollution control devices.
(f) Total pressure drop along critical path due to all sources of resistance to flow.

(g) Peak vapor flow rate in each segregated portion of closed vent system.

(h) System capacity in each segregated portion of closed vent system.

5. Control/recovery device capacity:

(a) Maximum exit velocity at PPIVFR for flares.
(b) Maximum rated flow capacity for VRUs.
(c) Minimum suction pressure for VRUs.

(d) Applicable manufacturer’s specifications for other control devices (including pressure-assisted
flares).
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8 Table of Abbreviations

PMIVFR ...
PPIVFR....

Compilation of Air Emissions Factors (EPA Publication)
.......... Piping diameter expansion/contraction factor
................ ..... Valve Coefficient (equation term)
.......... Orifice Discharge Coefficient (equation term)
...... Colorado Department of Health and Environment
.................................. Closed Vent System
........................ Pipe diameter (equation term)
........................ Pressure Drop (equation term)
........... Pressure Drop, choked flow (equation term)
Pressure Drop due to elevation changes (equation term)
........ Total pressure drop under peak flow conditions
................. US Environmental Protection Agency
.......... Effective Surface Roughness (equation term)
................................................ Flare
....................................... Friction factor
............... Piping geometry factor (equation term)
.......................... Flash factor (equation term)
............... Fitting geometry factor (equation term)
.............. Pressure recovery factor (equation term)
................ Gravitational constant (equation term)
................ Unit conversion factor (equation term)
.......................... Gas gravity (equation term)
.................................. Gunbarrel Separator
....................................... Heater Treater
........................ Piping length (equation term)
.................... Molecular weight (equation terms)
............................................. Oil Tank
....Maximum static upstream pressure (equation term)
.... Potential Minimum Instantaneous Vapor Flow Rate
........ Peak Potential Instantaneous Vapor Flow Rate
................................... Threshold pressure
..................... Critical Pressure (equationt term)
................. Bubble point pressure (equation term)
...................... Volumetric Flow (equation term)
.................... Reynolds Number (equation term)
.................................. Reid Vapor Pressure
......................... Fluid density (equation term)
...................... Specific Gravity (equation term)
........................ Subject Vapor Control System
........................ Temperature (equation terms)
.............................. Velocity (equation term)
..... Vessel maximum working capacity (equation term)
................................ Vapor Recovery Tower
................................. Vapor Recovery Unit
............................... Working and Breathing
.......................................... Water Tank
.................. Change in elevation (equation term)
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APPENDIX F: IR Camera Standard Operating Procedure

This Standard Operating Procedure (“SOP”) covers the procedures for conducting Infrared
(“IR”) Camera Inspections at Well Production Facilities.

I IR Camera Safety

The IR Camera is a Class I Division 2 device, meaning that it is not intrinsically safe and should
not be used in Class 1 Division 1 areas. A Class 1 Division | area is one in which flammable
gases or vapors are or may be present in the air in quantities sufficient to produce explosive or
ignitable mixtures. These areas include, but are not limited to, tank berms and separator housing
cabinets. Care should be taken to use the camera responsibly and in safe areas. Below are some
additional safety considerations: ‘

a. Visually inspect location for any leaks or safety concerns before beginning any IR
camera inspections.

b. Prior to beginning an inspection, perform a walk-through of the facility with your gas
monitor to verify that lower explosive limit (“LEL”) concentrations are within safe
levels. If you get any LEL alarm on your personal gas monitor, DO NOT begin the
inspection and notify a supervisor.

c. Always change batteries in a safe location, outside of tank berms, and away from
process equipment and flammable liquids/gases.

II. Camera Initial Verification and Operational Considerations

A. Optical Gas Imaging Initial Verification

As required by 40 C.F.R. § 60.5397a(7)(i), the manufacturer of Mewbourne’s OGI camera used
third party testing to verify the camera meets the specifications of 40 C.F.R. § 60.5397a(7)(i)(A)
and (B) as listed below:

a. Mewbourne’s OGI camera is capable of imaging gases in the spectral range for the
compound of the highest concentration in the potential fugitive emissions.

b. Mewbourne’s OGI camera is capable of imaging a gas composed of half methane and
half propane at a concentration of 10,000 ppm at a flow rate of <60 g/hr from a
quarter inch diameter orifice.

These initial parameters have been independently tested and verified by the national Physical
Laboratory and deemed compliant with the sensitivity standard for optical gas imaging
equipment.

B. Procedure for Daily Verification Check

Consistent with 40 C.F.R. § 60.5397a(c)(7), surveyors will perform a verification check, based
on a preset list, for the optical gas imaging camera to ensure proper operation. Best management
practices specify re-calibration is not recommended or required; the camera’s ability to detect
gases is not influenced by calibration and will not degrade over time. Completion of the daily
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verification checklist will serve as evidence the camera is functioning properly and the survey
can commence. An example of the daily verification checklist is shown below.

Daily Verification Checklist for Optical Gas
Imaging Camera

Powers on in a timely manner

(cooldown mode should take approximately 10-12
minutes)

Produces an infrared (IR) image

Displays zero error messages

Focuses properly

MNNXX X

Engages in Enhanced Mode

C. Procedure for Determining Maximum Viewing Distance, Maximum Wind Speed, and
Adequate Thermal Background

Camera operators will follow manufacturer’s recommended procedures along with utilizing their
certification training to determine maximum viewing distance, maximum wind speed, and
adequate thermal background. Surveys shall not be performed by any operator when the wind
speed on site is equal to or greater than 20 miles per hour. Maximum viewing distance of less
than 300 feet will be observed. The survey will be conducted during ambient conditions that
allow adequate contrast between background and observed equipment. Ambient temperature
must be no less than 10°F and no greater than 122°F.

Over the course of surveying, several issues can possibly occur, and it will be up to the surveyor
to mitigate any issues to obtain accurate survey results. Environmental conditions, poor thermal
background, adverse monitoring conditions, and monitoring interference can potentially inhibit
the performance of the camera and survey process. Prior to and during the survey, the surveyor
will identify any potential issues and make necessary adjustments to ensure the authenticity of
survey results.

Poor thermal imaging is one potential issue that could occur over the course of surveying
fugitive emissions components. Thermal imaging issues that could occur during surveying
include reflective surfaces, poor thermal background, steam interference, and certain weather
conditions. Reflective surfaces provide inadequate temperature results from surfaces that are not
directly transmitting heat. Poor thermal background inhibits a clear contrast between the fugitive
gas cloud and the background. Weather events such as rain, wind, and dust will interfere with the
clarity of the fugitive gas cloud. Certain times of the day can also affect the performance of gas
optical imaging; dawn and dusk reduce the efficacy of optical gas imaging. As issues occur or
become apparent, the surveyor will address each issue to obtain accurate survey results.
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To address thermal imaging problems and ensure adequate survey results, the surveyor will make
necessary adjustments for a successful survey. Steps to mitigate thermal imaging issue could
include:

e Changing the polarity;

e Changing the viewing angle;

e Decreasing the viewing distance for a safe-to-monitor component;

o Utilizing the Enhanced Mode, especially with a low-contrast background; or

e Performing non-uniformity correction process for image noise or artifacts.
D. Surveyor Training & Experience

Using OGI detection equipment requires the operators to be qualified through training and
experience. Qualification is obtained either through Infrared Thermography Certification through
the Infrared Training Center course or by completing thorough training by certified OGI
personnel. The training and experience of the surveyor will be documented for every survey.

I11. Procedures for Calibration and Maintenance
A. Standard Calibration

Mewbourne’s OGI cameras are all calibrated prior to reaching the customer to the standards set
by the National Institute of Standards and Technology. The calibration stores associated
calibration constants, calibration curves, and related functionality within the camera’s firmware.
User recalibration is not required or recommended per manufacturer instructions. A Standard
Calibration certification is available for the calibration and calibration references. The ability to
detect gases is not influenced by the calibration and will not degrade over time. Prior to each
survey, the surveyor will ensure the detection equipment is working properly by utilizing the daily
verification checklist outlined previously.

B. Standard Maintenance

Mewbourne’s OGI camera is based on a robust design for minimal recalibration and
maintenance. The microcooler uses pressurized helium gas to maintain the internal temperature
for low drift interference with readings. The cooler will run at a maximum speed for about

10 minutes until slowing to maintain optimal operating temperature. Consequently, the gas
pressure decreases and requires the motor to operate at 100 percent speed for longer to maintain
the optimal operating temperature. If the camera fails the daily verification check, Mewbourne
will send off for repairs. Mewbourne maintains multiple cameras in inventory so there will be no
survey delays associated with camera maintenance.
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IV.  Inspection Types

A. Verification by IR Camera Inspection

An initial Verification by IR Camera Inspection should be completed for each Subject Vapor
Control System (“SVCS”) to ensure that it is adequately designed to control emissions from the
associated Storage Vessel System and that there are no detectable fugitive emissions during
normal operations. Any visible emission observed during the IR Camera Inspection qualifies as a
fugitive emission. The initial verification should monitor the Storage Vessel System, associated
open-ended lines (e.g., vent lines, blowdown valves or lines), and associated pressure relief
devices (e.g., thief hatches) during Normal Operations. This Verification by IR Camera
Inspection shall occur while and immediately after oil is being sent to the Storage Vessel System
from all associated separator(s), meaning during and after nearly simultaneous well cycle(s).

Set up time with pumper to coordinate the inspection with required well cycle(s).

b. Capture a photo of the facility sign utilizing the IR Camera prior to beginning the
inspection.

c. Observe the Storage Vessel System with the IR Camera from a safe distance that
allows for optimal observation. Elevated components such as thief hatches and
blowdown valves on tank tops are to be monitored from ground level and outside of
storage vessel secondary containment. Ensure that elevated components are in focus
and monitor as close as possible to the storage vessel where all components are still
visible.

d. Observe the Storage Vessel System through the IR Camera for 2 minutes prior to well
cycle, or as long as possible up to 2 minutes, in the case of dump valve actuation
frequencies shorter than 2 minutes.

e. Once the well begins cycling, record a video for 30 seconds.

f. Continue to observe the Storage Vessel System through the IR Camera for the
duration of the well cycle(s), recording 30-second videos every 5 minutes. If
emissions are detected during any point during this inspection, record a 10-15 second
video of the detected emissions, then stop the inspection and call your supervisor or a
member of HSE engineering.

g. Once well completes its cycle, record a final 30-second video and continue to observe
through the IR Camera for 2 minutes.

The dump valve(s) may be manually tripped open in sequence to send oil to the Storage Vessel
System from all of the associated separator(s) so that the IR Camera inspection may be
completed. This may be used to address any issues that may arise that make it impractical for
personnel to conduct the IR Camera inspection during nearly simultaneous well cycle(s).

Example instances include:
a. The well runs outside of normal business hours.

b. Sales line complications (i.e., sales freeze, high line pressure).
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c. Well cycle is over 30 minutes without any oil being dumped to the tanks.

The procedure for tripping the dump valve(s) will be as follows:
a. This process must be completed by a team of at least 2 employees.

b. Ensure that the separators oil box has an adequate liquid level (e.g., the level of the
sight glass is at least 50 percent full). This can be determined by utilizing the sight
glass or verifying the level with an IR Camera.

c. One employee will remain by the production tanks with IR camera to view any
possible emissions.

d. The other employee will find the indicated well’s separator oil dump line.

i.  Employee will inspect the dump valve to ensure there are no clear
indications of abnormal operation.
ii.  Once the dump valve inspection is complete, the oil dump may be activated.
1. If snap acting dump valve is present, depress manual switch on level
controller.
2. If mechanical dump valve is present, pull down on trunnion assembly
to open dump valve.
3. Iftreater dump valve is present, push up on counterweight lever arm to
open dump valve.
ili. The dump valves may be opened until either the operator sees the level of
oil decrease to the bottom of the sight glass or until they hear gas traveling
through the body of the valve, whichever occurs first.

B. Periodic Inspections and Inspections in Response to Tank Pressure Monitor Exceedances

Periodic Inspections are IR Camera Inspections of Storage Vessel Systems, and any associated
open-ended lines (e.g., vent lines, blowdown valves or lines) and pressure relief devices as
assigned.

Inspections in Response to Tank Pressure Monitor Exceedances are IR Camera Inspections of
Storage Vessel Systems conducted pursuant to Paragraph 37 of the Consent Decree.

All such inspections should be conducted as follows:

a. Observe the Storage Vessel System with the IR Camera from a safe distance that
allows for optimal observation. Elevated components such as thief hatches and
blowdown valves on tank tops are to be monitored from ground level and outside of
tank berms. Monitor as close as possible to tank where all components are still
visible.

b. Ensure that all components are in focus.
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C.

For Periodic Inspections, record at least one short (hereinafter, “short” means
approximately 10 to 15 seconds) video for each source of emissions detected during a
Periodic Inspection. Record at least one video per site, even if no fugitive emissions
are detected.

For Inspections in Response to Tank Pressure Monitor Exceedances, record: (i) at
least one short video for each source of emissions detected during the Periodic
Inspection; and (ii) at least one short video from each location where IR monitoring is
conducted, documenting the location’s field of view.
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APPENDIX G: Directed Inspection/Preventative Maintenance (“DI/PM”) Requirements

This Appendix sets out the directed inspection and preventative maintenance (“DI/PM”) program
to be implemented at each Facility listed in either Appendix A or Appendix B (“DI/PM
Facility(ies)”).

I. Directed Inspections

Mewbourne will conduct a calendar weekly audio, visual, and olfactory (“AVO”) walk-
around inspection and calendar monthly infrared (“IR”) camera inspections at each DI/PM
Facility. The weekly AVO walk-around inspections will be conducted in accordance with the
description of each inspection type set forth in Section I.A and the Standard Operating
Procedures (“SOP”) set forth in Section I.C and will include an inspection of all of the
equipment listed in Section I.B. The monthly IR camera inspections will be conducted in
accordance with the IR Camera Inspection SOP in Appendix F and as set forth in Section I.D and
will include an inspection of all of the equipment listed in Section I.B. The required weekly and
monthly inspections will be completed regardless of the production status of the DI/PM Facility.
While conducting inspections, Mewbourne will utilize field data collection software to document
inspection data, including corrective actions.

A. Descriptions of each inspection type:

1. Audio

An inspection that determines whether any hissing, bubbling, or other sounds can be heard that
indicate the presence of emissions.

2. Visual
An inspection that determines whether there is evidence of emissions visible to the naked eye,
including:
wave refraction in the air (if not caused by heat);

b. wave refraction shadows on equipment or the ground around equipment (if
not caused by heat);

c. active bubbling or any other visual cues indicating emissions;

d. significant new staining since the last AVO inspection that may indicate
abnormal operation; and

€. evidence of a significant spill since the last AVO inspection that may
indicate abnormal operation.
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3. Olfactory

An inspection that determines whether there is evidence of hydrocarbon emissions that
can be smelled.

B. Equipment to be inspected

Walk the DI/PM Facility so that the following equipment is monitored in accordance with the
AVO inspections described in Section I.A. and the IR Camera inspections described in
Section I.D.:

1. tanks (including all oil, condensate, produced water, and gun barrel tanks);
2. tank thief hatches;

3. tank pressure relief valves (“PRVs”);

4. tank blowdown valves and other tank-related valves;
5. tank piping (e.g., load line and blowdown line);

6. separators;

7. heater treaters;

8. vapor recovery towers;

9. dump valves;

10.  flare;

11. vapor recovery unit (“VRU”);

12. vapor control system piping and equalizer lines;

13.  backpressure regulator valves;

14.  knock out pots; and

15.  VRU or flare bypass valves.

C. Standard operating procedures for weekly audio, visual, and olfactory (“AVO”) walk-
around inspection

If emissions are observed from a DI/PM Facility, the emissions must be documented as Reliable
Information in accordance with Section III and the more detailed instructions for each equipment
type below. If corrective action during the AVO inspection is not possible or is unsuccessful, the
appropriate supervisor must be contacted and a work order for the corrective action must be
prepared prior to ending the AVO inspection.
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1. Tanks

Inspect tank thief hatches to ensure they are closed, latched, and properly
sealed. Thief hatches that are found to be open during any time other than
normal operation of the hatch must immediately be closed, latched, and
properly sealed.

Confirm that PRVs are properly sealed.

Confirm that tank blowdown valves are closed. If other valves are present,
such as isolation valves, confirm that valves are in the proper position.

Clean any significant new staining on tanks near PRV, thief hatches, and
blowdowns.

Confirm that the tank pressure monitor is recording and transmitting data to
a central monitoring station in accordance with the intervals specified in
Paragraph 33 of the Consent Decree.

Document any AVO-detectable emissions from tank components, including
PRV, thief hatch, and tank piping such as the load line, blowdown line, etc.
as Reliable Information in accordance with Section III.

Document any corrective actions that were taken during the inspection to
repair emissions that were observed.

Document any corrective actions that could not be taken during the
inspection, document that the appropriate supervisor was contacted, and
document that a work order for the corrective action to be taken has been
created.

2. Separators, heater treaters and vapor recovery towers

Confirm separator, heater treater and vapor recovery tower are operating.

Ensure that dump valve is operating properly by triggering the level
controller, opening the dump valve, and listening for proper stoppage of
flow once dump valve returns to closed position. Replace the separator
dump valve orifice if flow is evident when in the fully closed position.

If the Engineering Evaluation for the DI/PM Facility has been completed,
compare the observed separator, heater treater and vapor recovery tower
operating pressures and temperatures to what was used in the Engineering
Evaluation prepared for that DI/PM Facility to ensure that the observed
operating conditions are within the specifications used in the Engineering
Evaluation.

If the Engineering Evaluation for the DI/PM Facility has been completed,
compare the observed set point(s) of any device restricting final stage dump
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flow rate to the set point(s) used in the Engineering Evaluation prepared for
that DI/PM Facility to ensure that the observed set point(s) are within the
specification used in the Engineering Evaluation.

If the Engineering Evaluation for the DI/PM Facility has been completed,
document any corrective actions that were taken to return any dump valve
to proper operation, or to return the separator, heater treater or vapor
recovery tower pressure, temperature or dump flow rate set point to within
the specifications used in the Engineering Evaluation.

Document any corrective actions that could not be taken during the
inspection, document that the appropriate supervisor was contacted, and
document that a work order for the corrective action to be taken has been
created.

3. Vapor Control System

a.

Ensure the flare pilot light is on by viewing the pilot light through sight
glass or that the auto-ignitor box indicates “Pilot On.”

Confirm proper operation of flare auto igniter by checking that the battery
is not dead.

Confirm that the combustion control device pilot monitor is recording and
transmitting data to a central monitoring station in accordance with the
intervals specified in Paragraph 46 of the Consent Decree.

Confirm the absence of smoke from the flare. If smoke is observed, conduct
an EPA Method 22 test to determine whether smoke is visible for more than
one minute in any fifteen-minute period.

Confirm proper operation of any installed VRUs.

Indicate whether any flare or VRU bypass valve is in the non-diverting
position and locked.

Document any AVO-detectable emissions from the flare as Reliable
Information in accordance with Section III.

Document any corrective action that were taken to return vapor control
system components to proper operation, to address AVO-detected
emissions, or to address smoke detected using EPA Method 22.

Document any corrective actions that could not be taken during the
inspection, document that the appropriate supervisor was contacted, and
document that a work order for the corrective action to be taken has been
created.
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4, Knock-out pots
a. Check for fluids in each knock-out pot.
b. Starting with the knock-out pot at the tank, drain any fluids that may be
present.
c. If applicable, drain any fluids that may be present in the knock-out pot at

the end of the flare line.

d. After all knock-out pots have been drained, as applicable, inspect all flares
to verify that knock-out drains are closed and secured.

D. Monthly IR Camera Inspections

Mewbourne will perform an IR Camera Inspection of the equipment set forth in Section 1.B., at
each DI/PM Facility on a calendar monthly basis in accordance with the IR Camera Inspection
SOP set forth in Appendix F. Fugitive emissions detected during the IR Camera Inspections will
be documented as Reliable Information in accordance with Section I1I.

I1. Preventative Maintenance

Mewbourne will implement a quarterly, semi-annual, and annual preventative maintenance
program at each DI/PM Facility in accordance with the SOPs below for each maintenance
interval. If at any time during these maintenance activities, Mewbourne observes Compromised
Equipment that may lead to excess emissions, Mewbourne will replace such equipment as soon
as practicable. If at any time during these maintenance activities Mewbourne observes Reliable
Information, Mewbourne will document the emissions in accordance with Section III and keep
records of the corrective action taken to address the emissions. In the case of observed
Compromised Equipment or Reliable Information, Mewbourne will document any corrective
actions that could not be taken during the maintenance activities or AVO inspection, document
that the appropriate supervisor was contacted, and document that a work order for the corrective
action to be taken has been created. While conducting the required maintenance, Mewbourne
will utilize field data collection software to document maintenance work, including corrective
actions. On the intervals indicated below, Mewbourne shall perform the maintenance activities
set forth below:

A. Quarterly maintenance

Blow out below-grade vapor lines between the tanks and a flare. Document completion of such
blow out, including whether fluid was present.
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B.

1.

Semi-annual maintenance

Tanks

a.

2. Flares

Wipe down PRV seals and seating plate surfaces, then test with soapy water
or inspect with an optical gas imaging camera. Replace seals as necessary
if an indication of emissions is observed and document the emissions as
Reliable Information in accordance with Section I11.

Inspect and clean relief gaskets and vacuum gaskets, then test with soapy
water or an optical gas imaging camera. Replace gaskets as necessary if an
indication of emissions is observed and document the emissions as Reliable
Information in accordance with Section III.

Verify that the thief hatch rim has a secure seal in the closed position with
soapy water or an optical gas imaging camera. Replace seals as necessary if
an indication of emissions is observed and document the emissions as
Reliable Information in accordance with Section III.

Inspect thief hatch base gasket and test with soapy water or an optical gas
imaging camera. Replace gasket as necessary if an indication of emissions
is observed and document the emissions as Reliable Information in
accordance with Section III.

Verify integrity of thief hatch welds and collars on top of tank with soapy
water or an optical gas imaging camera. If an indication of emissions is
observed, attempt corrective action.

Evaluate bypass monitoring records and all monitoring data collected
during the most recent semi-annual period (i.e., lock and key bypass
records, Storage Vessel Pressure Monitor data, and Flare Pilot Monitor
data) for trends and recurring issues to determine if any additional
preventative maintenance or change in operation is needed.

Blow out below-grade vapor lines between the tanks and a flare or
combustor. Document completion of blow out, including whether fluid was
present.

Test thermocouple and transmitter.
If equipped with a blower, make sure blower is running properly.

Ensure pilot orifice is unobstructed.
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€. Inspect pilot assembly and verify correct positioning, including verifying
that spark gap is sufficient to create spark. Reposition or replace
components, as necessary.

f. Clean rosebud and/or pilot orifice and gas mixer to remove any accumulated
debris.

g. Verify no wires are out of place, disconnected, or damaged.

h. Bring igniter down and inspect rails/conduit.

i. Check igniter electrode and flame rod for visual damage or excess debris

accumulation. Clean if necessary and replace if unable to clean adequately.

j- Check spark for audible and visual confirmation of spark creation.

k. Check pilot orifice for adequate gas flow.

1. Clean sight glass and replace if needed.

m. Clean air intake cells using an air compressor to vacuum out base. Blow out

base if air intake cells are mounted horizontally; blow out air intake cells if
mounted vertically.

n. When returning the flare to service, observe flare tip when burning to look
for indication that any part of the tip is not burning (e.g., plugged) and verify
the absence of smoke. Replace flare tip if unable to clean adequately or if
unable to obtain full burn.

0. Inspect supply gas line and associated regulator for damage, proper setting
pressure, and gas flow.

C. Annual Maintenance

During the first two years of production from a well, Mewbourne shall replace Separator dump
valve orifices at least annually. After the first two years of production from a well, Mewbourne
shall perform an auditory inspection of the separator dump valve orifice to confirm that no fluids
or gases are passing through the dump valve when in the fully closed position, and replace the
orifice if flow is evident when in the fully closed position.

At least annually, Mewbourne shall ensure that all required signage at the DI/PM Facility is of
durable construction with lettering legible and large enough to be read under normal conditions
at a distance of 50 feet; (ii) displays the well number, property name, operator’s name, location
by footage, quarter-quarter section, township and range, and API number; and (iii) remains in
place until the well is plugged and abandoned.

At least annually, Mewbourne shall confirm that the backpressure regulator valve set point is
consistent with the Engineering Evaluation.
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II1. Reliable Information From DI/PM Inspections

Maintain records of each instance of Reliable Information detected during the weekly and
monthly inspections set forth in Section I, and preventative maintenance inspections set forth in
Section II. The records must include the date and time Reliable Information was obtained; a
description of the Reliable Information; identification of the DI/PM Facility at issue; the
operation, maintenance or design cause(s) if known; a description of any work orders that were
submitted; and a description and the results of any corrective actions that were attempted.

IV. Spare Parts

Mewbourne shall evaluate what parts are appropriate to maintain in inventory for pumpers and
emissions crew; procure and maintain a spare parts inventory adequate to support normal
operating, maintenance, and replacement requirements; and establish written procedures for the
acquisition of parts on an emergency basis. Mewbourne shall designate an employee with the
responsibility for maintaining an adequate spare parts inventory. The spare parts inventory may
be based initially on vendor recommendations.

V. Training

Mewbourne shall train each person (except for independent contractors solely responsible for
servicing equipment) responsible for implementing any part of the DI/PM Program. This training
shall include a review of this Appendix, a review of the use of field software and devices to
document activities under the DI/PM Program, and the requirements set forth in the Consent
Decree regarding Reliable Information. Mewbourne shall ensure that refresher training for each
such person is performed once per calendar year. New personnel must be trained prior to
implementing any part of the DI/PM program and such training will include a job shadowing
component.

Mewbourne shall maintain records indicating the successful completion of training by each
person for which training is required. Mewbourne shall maintain records of all Thermography
Certifications held by any person conducting IR Camera Inspections. Mewbourne shall make the
records required under this paragraph available to Plaintiffs upon request.

VI. Annual Review

A DI/PM program-trained employee whose primary duties do not include performing duties in
the DI/PM program on a routine basis will by June 1 of each year complete an annual review of
DI/PM Program records from the previous calendar year in consultation with persons performing
DI/PM duties.
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This annual review shall:

I.

analyze all directed inspection, preventative maintenance, equipment monitoring,
and corrective action data completed at each DI/PM Facility;

evaluate whether the directed inspection and preventative maintenance
requirements were implemented at the required frequencies;

evaluate whether records of directed inspection, preventative maintenance, and
corrective action activities were maintained properly;

evaluate whether training and qualification records were maintained properly;

evaluate whether corrective action or Shut-In was timely performed in response to
the observation of Reliable Information;

evaluate whether there are recurring or systemic issues associated with any
particular DI/PM Facility;

evaluate whether there are recurring or systemic issues across multiple DI/PM
Facilities; and

review the effectiveness of Mewbourne’s spare parts program.

On the basis of each annual review, Mewbourne shall identify any changes or updates to the
DI/PM Program or any associated SOPs that may be needed. Mewbourne shall submit any
material changes or updates to the EPA for approval pursuant to Section VII of the Consent
Decree (Approval of Deliverables), including any proposed changes to inspection or
maintenance frequencies. Mewbourne shall implement any non-material changes or updates
without need for the EPA’s approval, such as updated repair methods or improved training
documents, and shall include a summary of such changes or updates in the next Semi-Annual
Report, submitted pursuant to Paragraph 84 of the Consent Decree.
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APPENDIX H: Mitigation Project

l. By no later than January 1, 2024, Mewbourne shall replace no fewer than 2,068
intermittent bleed Pneumatic Controllers at facilities for which it is the Operator in the Permian
Basin with Non-emitting Pneumatic Controllers (“the Project”). Nothing in the Consent Decree
or in this Appendix shall prohibit Mewbourne from including, as part of the Project,
Mewbourne’s replacements of intermittent bleed Pneumatic Controllers with Non-emitting
Pneumatic Controllers where such replacements were conducted after September 30, 2022.

2. In accordance with Section VI (Reporting Requirements) of the Consent Decree,
Mewbourne shall submit the following information in each Semi-Annual Report:

a) the cumulative number of intermittent bleed Pneumatic Controllers that
have been replaced with Non-emitting Pneumatic Controllers;

b) the number of intermittent bleed Pneumatic Controllers that have been
replaced with Non-emitting Pneumatic Controllers during the relevant Semi-Annual
Report reporting period;

c) the cumulative costs expended on the Project, provided that Mewbourne
need not report any cumulative costs that exceed $1,000,000;

d) the cost expended on the Project during the relevant Semi-Annual Report
reporting period, provided that Mewbourne need not report period costs once cumulative
costs have exceeded $1,000,000; and

€) a cumulative list of all facilities at which Mewbourne has completed the
replacement of intermittent bleed Pneumatic Controllers with Non-emitting Pneumatic
Controllers, together with the number of devices that were replaced at each facility.

3. Nothing in this Appendix shall relieve Mewbourne of its obligation to comply
with all applicable federal, state, and local laws and regulations in implementing the Project,
including any requirement to obtain permits under the Act or the AQCA.

4. For purposes of this Appendix:

a) “Pneumatic Controller” means a device that monitors a process parameter
such as liquid level, pressure, or temperature and uses pressurized gas (which may be
released to the atmosphere during normal operation) and sends a signal to a control valve
in order to control the process parameter. Controllers that do not utilize pressurized gas
are not Pneumatic Controllers;

b) “Non-emitting Controller” means a device that monitors a process
parameter such as liquid level, pressure, or temperature and sends a signal to a control
valve in order to control the process parameter and does not emit natural gas to the
atmosphere. Examples of Non-emitting Controllers include but are not limited to
instrument air or inert gas pneumatic controllers, electric controllers, mechanical
controllers and routed pneumatic controllers; and

c) “Routed Pneumatic Controller” means a Pneumatic Controller of any type
that releases natural gas to a process, sales line, or to a combustion device instead of
directly to the atmosphere. '
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APPENDIX I: Verifier Certification

[VERIFIER] makes the following certifications and representations in connection with its
proposed appointment as the Independent Third-Party Verifier pursuant to the Consent Decree
entered in United States and NMED v. Mewbourne Qil Company:

“Verifier” means [VERIFIER], and the employees or contractors who would provide the
services described above.

“Mewbourne” means Mewbourne Oil Company.

1. Financial interests

a)

b)

Verifier has no financial interest in Mewbourne or any of its subsidiaries or
affiliates.

If, between the date of this certification and when Verifier’s term as the
Independent Third-Party Verifier expires, Verifier’s financial interests with
respect to Mewbourne change, Verifier agrees to notify the U.S. Department of
Justice and Mewbourne in writing as soon as reasonably possible after becoming
aware of the change. Verifier is aware that acquiring a financial interest in
Mewbourne could disqualify it from continuing the services described above.

2. Employment, professional relationships, and affiliations

a)

b)

c)

d)

Date:

Verifier is not a party to any employment, consulting, agency, attorney-client,
auditing or other professional relationship or affiliation with Mewbourne, or any
of its subsidiaries or affiliates.

Verifier has not been a party to such a professional relationship or affiliation with
Mewbourne within the past 3 years.

Verifier agrees not to engage in such a professional relationship or affiliation with
Verifier during its term as the Independent Third-Party Verifier or for a period of
no less than 1 year after the submittal of its final Verification Program Report
under Paragraph 81 of the Consent Decree.

After the date of this certification, to the extent that the services of additional
personnel will be utilized in the proper discharge of the Independent Compliance
Monitor’s duties, prior to engaging any such personnel, Verifier agrees to review
the backgrounds of all such personnel to determine whether said personnel or any
other entity with which said personnel is affiliated, is or has been a party to any
employment, consulting, agency, attorney-client, auditing or other professional
relationship or affiliation with Mewbourne or any of its subsidiaries or affiliates.
To the extent any such relationship or affiliation exists, Verifier will notify the
U.S. Department of Justice to seek a determination whether it is appropriate to
engage said personnel to assist in the services described above.
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