GENERAL MEETING OF THE BOARD OF DIRECTORS
OF THE
CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY

RESOLUTION NO. 21-072

PROHIBITING THE OPERATION OF CERTAIN MOTOR VEHICLES
ON MOBILITY AUTHORITY TOLL FACILITIES PURSUANT TO
THE HABITUAL VIOLATOR PROGRAM

WHEREAS, Transportation Code, Chapter 372, Subchapter C, authorizes toll project entities,
including the Central Texas Regional Mobility Authority (Mobility Authority), to exercise various
remedies against certain motorists with unpaid toll violations; and

WHEREAS, Transportation Code §372.106 provides that a “habitual violator” is a registered
owner of a vehicle who a toll project entity determines:

(1) was issued at least two written notices of nonpayment that contained:

(A) in the aggregate, 100 or more events of nonpayment within a period of one year,
not including events of nonpayment for which: (i) the registered owner has
provided to the toll project entity information establishing that the vehicle was
subject to a lease at the time of nonpayment, as provided by applicable toll project
entity law; or (ii) a defense of theft at the time of the nonpayment has been
established as provided by applicable toll project entity law; and

(B) a warning that the failure to pay the amounts specified in the notices may result in
the toll project entity’s exercise of habitual violator remedies; and

(2) has not paid in full the total amount due for tolls and administrative fees under those
notices; and

WHEREAS, the Central Texas Regional Mobility Authority (Mobility Authority) previously
determined that the individuals listed in Exhibit A are habitual violators, and these determinations
are now considered final in accordance with Transportation Code, Chapter 372, Subchapter C; and

WHEREAS, Transportation Code §372.109 provides that a final determination that a persen is a
habitual violator remains in effect until (1) the total amount due for the person’s tolls and
administrative fees is paid; or (2) the toll project entity, in its sole discretion, determines that the
amount has been otherwise addressed; and

WHEREAS, Transportation Code §372.110 provides that a toll project entity, by order of its
governing body, may prohibit the operation of a motor vehicle on a toll project of the entity if:
(1) the registered owner of the vehicle has been finally determined to be a habitual violator; and



(2) the toll project entity has provided notice of the prohibition order to the registered owner; and

WHEREAS, the Executive Director recommends that the Board prohibit the operation of the motor
vehicles listed in Exhibit A on the Mobility Authority’s toll roads, including (1) 183A Toll; (2)
290 Toll; (3) 71 Toll; (4) MoPac Express Lanes; (5) 45 SW Toll; and (6) 183S Toll.

NOW THEREFORE, BE IT RESOLVED that the motor vehicles listed in Exhibit A are prohibited
from operation on the Mobility Authority’s toll roads, effective December 15, 2021; and

BE IT FURTHER RESOLVED that the Mobility Authority shall provide notice of this resolution
to the individuals listed in Exhibit A, as required by Transportation Code §372.110; and

BE IT IS FURTHER RESOLVED that the prohibition shall remain in effect for the motor vehicles
listed in Exhibit A until the respective habitual violator determinations are terminated, as provided
by Transportation Code §372.110.

Adopted by the Board of Directors of the Central Texas Regional Mobility Authority on the 15%
day of December 2021,

Submitted and reviewed by: Appyoved:
James M. Bass - (Robert W. Jefikins, Jr.

Executive Director Chairman, Board of Directors



Exhibit A

LIST OF PROHIBITED VEHICLES



CTRMA Prohibited Vehicles

CENTRAL TEXAS REGIONAL

MOBILITY AUTHORITY

# NAME COUNTY ZIP CODE LP STATE TOLLS
1 BASHEER IBRAHEM KHALEEL TRAVIS 78660 JLK5779 X 870
2 DIANA MARGOTH MORENO PINEDA TRAVIS 77423 JCY0957 X 140
3 ADRIAN JAMES NORRIS TRAVIS 78660 BVS5834 X 306
4 JOHN J MIRABAL WILLIAMSON 78750 8LGJV X 127
5 CHRISTIANJRODRIGUEZ TRAVIS 88240 ABNT77 X 493
6 MONICA MARIE TORREJON WILLIAMSON 78602 KBX6229 X 304
7 TATE MORGAN JARVIS TRAVIS 78155 DML8187 X 113
8 JUAN MANUEL MENDEZ BELL 78653 DWC1702 TX 426
9 JOSEPH RAMON GARZA Rockwall 79097 JBB6238 X 102
10 FRANCINA JOY COBB TRAVIS 78633 JHS9913 X 215
11 ADRIAN H GRIMALDO TRAVIS 78653 CTCA4306 X 131
12 BRIAN DUNMAN WILLIAMSON 78715 AJ26188 TX 135
13 BOBBY RAY HAYDEN IlI WILLIAMSON 78727 BSK3127 X 224
14 CARL JOHN HUTCHISON WILLIAMSON 78612 HHNO0432 X 143
15 SATURNINO FLORES NAVARRETE TRAVIS 78664 KBY6929 X 263
16 JENNIFER ANN MADERO WILLIAMSON 78641 DWV4109 X 269
17 CRYSTAL ALVARADO WILLIAMSON 76801 HTF2629 X 426
18 ALYSSA SUZANNE ROWLES TRAVIS 78630 CLF7926 TX 437
19 LUIS FELIPE RODRIGUEZ WILLIAMSON 78732 KNP7987 X 862
20 RANDY ROUNTREE CALDWELL 78754 JYV3812 X 128
21 GARY LYNN CHAMBERS JR TRAVIS 76501 JYV5956 X 162
22 EMILY KATHRYN JAEGER MCLENNAN 78628 HNZ0110 X 689
23 CHRISTY C ALLEN WILLIAMSON 78645 CTC3482 X 161
24 JOEL A HENDRIX LEE 78621 CSS4559 X 467
25 JORDAN CREECH TRAVIS 78758 JSC4385 X 303
26 MARISOL SALINAS PEREZ WILLIAMSON 78735 GXF3150 X 333
27 GARY WILLIAM LEE WILLIAMSON 78660 KPZ0116 X 483
28 ROBYN HAMMANS WILLIAMSON 78621 DKD5747 X 469
29 ELIZABETH WHITE TRAVIS 78660 HTM4222 X 136
30 VICTOR R MENDEZ JR WILLIAMSON 78681 FKH2093 X 605

asof 12/15/21



CTRMA Prohibited Vehicles

CENTRAL TEXAS REGIONAL

MOBILITY AUTHORITY
31 MARCUSFRSPANO WILLIAMSON 70607 896AHX X 353
32 ALEXANDERMARTINEZ WILLIAMSON 78681 HEZA71 X 167
33 JEDIDIAH ALSPACH WILLIAMSON 78641 BTV0535 X 372
34 MARCUS TERRAZAS TRAVIS 78754 JSC1390 X 240
35 BYRON WEST WILLIAMSON 78745 JMY8688 X 207
36 CHARLIE JUNIOR MAESTASAPRIL RENEY MAESTAS BASTROP 78660 BCCO0394 X 159
37 RODOLFO ESQUIVEL WILLIAMSON 78653 BZB3595 TX 346
38 TORI LYN WAREHIME MONTGOMERY 78664 HFHO087 X 569
39 JOYFUL NOISE MUSIC THERAPY BASTROP 78613 KPW3041 X 151
40 WALTER DAVID MONEY HAYS 78641 KBM4169 X 583
41 STEPHANIE MICHELLE NUGEN TRAVIS 78634 KNP9895 X 780
42 RICHARD LOTT TRAVIS 78704 JCR6028 X 274
43 MARCUS DEJUAN DAVIS WILLIAMSON 78660 GL27RY TX 269
44 MANUEL CERVANTES WILLIAMSON 78665 GCV2526 X 236
45 KRUTIKA R. PATEL WILLIAMSON 78613 JVG9224 X 650
46 DESIREE MARIE OTERO TRAVIS 78641 HIK7863 X 449
47 HECTOR ALFONSO MEDRANO WILLIAMSON 78653 GWW2874 TX 150
48 SHANNON HANSEN TRAVIS 92582 BWW8830 X 127
49 MELISA CATHERINE URBAN TRAVIS 78750 HFZ2016 TX 1260
50 JEREMY MICHAEL OHORA LAMPASAS 78640 JVH1437 X 204
51 CHRISTINA SERRANO TRAVIS 78616 HZK5581 X 588
52 SERINAT MEDEL TRAVIS 78760 HGB1500 X 250
53 ALEXA DEANNE PERRONE WILLIAMSON 78745 JBN5605 X 477
54 ANGELIA JEAN HOLBROOK TRAVIS 78621 FXJ5226 X 494
55 GENTRY JENSEN WILLIAMSON 78641 JGCO958 X 206
56 RACHEL MICHELLE PLUMLEY TRAVIS 78621 HYB6715 X 197
57 CARMIN SPELLS WILLIAMSON 78723 FYB7314 X 223
58 KAREN IRENE MOORE TRAVIS 76522 FMS3142 X 320
59 JEFF K DICUS WILLIAMSON 78709 DKV9856 X 164
60 ALYSSA BRIANNE PERRY TRAVIS 78641 FVS9654 X 1088
61 LAUREN KULLENBERG WILLIAMSON 78617 FFY5107 X 694

asof 12/15/21



CTRMA Prohibited Vehicles

CENTRAL TEXAS REGIONAL

MOBILITY AUTHORITY
62 OLIVIA MARIE DRAGGOO TRAVIS 78758 GLS9793 X 154
63 SAMANTHA JOANN PENA WILLIAMSON 78704 KNN7502 X 1624
64 RAJEEV CHANDRA PURAN TRAVIS 78642 BGX6387 X 550
65 JUAN IGNACIO GUTIERREZ BASTROP 78642 BG94025 X 292
66 SASHA CELESTE NERIO TRAVIS 78660 JDK2397 X 436
67 ARCHIE ISAAC WILLIAMSON 78653 J1ZV2461 X 291
68 CAROL JEAN WELLERWILLIAM DAVID WELLER LEE 78617 HWR4713 TX 333
69 JUAN MANUEL ALANISPRISCILLA ASHLEY PEREZ TRAVIS 78660 KJF9208 X 241
70 JOHN RICHARD BABCOCK BASTROP 78723 JVS6430 X 395
71 ROBERT C JOOST BLANCO 78640 KFY6295 X 917
72 TINA MARIE FRANCIS BURNET 78642 KDB1918 X 1198
73 DAVID GLENN IZELL TRAVIS 78611 KMP3620 X 252
74 ETHAN DAVID HOLLAND TRAVIS 78642 KCC3808 X 401
75 CARL WAYNE HOLMANCHARLES TYLER HAWN BASTROP 78642 HYB6734 X 1317
76 DEVEN RICHTER WILLIAMSON 78613 FZL1161 X 301
77 LENA ESTELLE ROSS WILLIAMSON 78729 FMW8553 X 214
78 MATTHEW ROY GOWEDANIEL T GOWE HILDALGO 78736 CCK1072 X 343
79 BRENTON KYLE OTIS WILLIAMSON 78653 GRC2797 X 458
80 JENNIFER HOLOMON WILLIAMSON 78653 FZW0106 TX 289
81 PAMELA KWAMIA WARD WILLIAMSON 78752 FMS6973 X 1213
82 RICHARD LENOX HARTMAN WILLIAMSON 76574 JVM8492 X 258
83 CARMEN A JACKSON WILLIAMSON 78621 CNP6309 X 143
84 SEAN KIRKPATRICK BASTROP 76522 CGM5220 X 175
85 CELSO VALLADARES TRAVIS 78617 JLK3438 X 169
86 DERON J REAVES WILLIAMSON 78664 JJF7789 X 798
87 SHEKERA D PERKINS WILLIAMSON 78755 FMY2473 X 455
88 TIM GOMES ALVERNAZ WILLIAMSON 78641 BY8R278 X 413
89 ASHLEE REEVES SAYLESJAMES TREY SAYLES TRAVIS 78641 FBG1388 X 170
90 DONNA E KOWIS WILLIAMSON 78615 BMY2190 X 269
91 JASON KYLE SKAGGS LAMPASAS 78613 DZK5247 X 302
92 JORGE ESPINOZA BRAZORIA 78653 HLL9291 X 347

asof 12/15/21
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93 CHRISTOPHER R TIMMERMANBRANDI LENEE TIMMERMAN HAYS 78628 HHD9623 X 219
94 JENNIFER ANNE SWANTEK WILLIAMSON 78130 DP6G753 X 858
95 GENNELLE PAUBLA GUTIERREZ TRAVIS 78617 DJC8615 X 521
96 CRUZ IBARRA TRAVIS 78653 DH5V560 X 104
97 DEANA GAIL STROUD WILLIAMSON 78640 GPP0962 X 219
98 DAVID JOHNSON TRAVIS 78641 CZT1628 X 246
99 PAUL MICHAEL GOLDMAN DEWITT 75791 GL28SS X 593
100 MONYEA BROWN MCLENNAN 78641 BB8J274 X 182
101 RODRIGO ESCOBEDO TRAVIS 78660 DPD8653 X 140
102 DENISE STELLA JIMENEZ WILLIAMSON 78615 CNR1747 X 341
103 VICTORIA REY TRAVIS 78664 CM3C266 X 411
104 SHERITHA ROBINSON WILLIAMSON 76549 CS4H825 X 309
105 VALERIE ANN MARTINDALECHARLES M MARTINDALE TRAVIS 75189 CGF8579 TX 111
106 TIMOTHY MICHAEL BAUER TRAVIS 78731 CD7J741 X 298
107 CLAUDIA VALLES HAYS 78653 BZW7735 X 109
108 NATASHA DIANN SELLERS CRANE 78626 BY9B485 X 141
109 SHYAM SUNDER REDDY SAMA WILLIAMSON 78641 KSD2759 TX 503
110 TORIBIO GARCIA RODRIGUEZ WILLIAMSON 78641 KPW2941 X 466
111 COREEN STACEY PESCO TRAVIS 78727 KLM0965 TX 174
112 BOOKER T EUBANKS COOKE 78681 KLF7103 X 252
113 MILTON GUYTON TRAVIS 78641 KPW1284 X 119
114 ANDREA HERRERA WILLIAMSON 78744 KNZ3652 X 296
115 JOSEPH BUREL DANIEL TRAVIS 78641 KBW8170 X 157
116 ESMERALDA REYNA TRAVIS 78616 KNHO0535 X 757
117 SHIRELL DIANA NARRIN TRAVIS 78726 JYT8207 X 171
118 JUSTIN CODY LOWE WILLIAMSON 76655 KDB7362 X 210
119 CAROLYN JOYCE BUTLER BASTROP 78665 JVG7230 X 119
120 RASHED MOHAMMAD HOQUE WILLIAMSON 78621 JSL6292 X 1303
121 NICHOLAS KYLE GOULDING TARRANT 78626 JCR6798 X 355
122 JUNE ELIZABETH HALLADRIAN LEE HALL TRAVIS 78642 HTN2388 X 790
123 DANIEL BOUVIER TRAVIS 78645 HYHO0117 X 1289

asof 12/15/21
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124 JAMES WAYNE ALLDREDGEGABRIEL MORONI ALLDREDGE TRAVIS 78660 HWPA4554 X 141
125 ALEXANDRA TARANGO TRAVIS 78641 HFK7893 X 233
126 CHRISTOPHER W GIBSON BASTROP 78613 GJO6XW X 309
127 JORGE ARMANDO MOGUEL UTERRA BASTROP 78653 GJX8626 X 227
128 ARLIN CALDERON WILLIAMSON 78621 GGG2101 X 761
129 CARLOS ALBERTO OCASIO JIMENEZ WILLIAMSON 78664 FVX8466 X 454
130 RICHIE HOOTSELL WILLIAMSON 78642 FMX5314 X 325
131 ALEXANDRIA MARA FRANKLIN WILLIAMSON 78665 DSH6363 X 122
132 TANYA RUIZ TRAVIS 78704 DBM2423 X 716
133 MENDI R CANOENRIQUE CANO JR TRAVIS 78640 CWB6610 X 162
134 JENNIFER SLAYTON TRAVIS 78748 CKV6652 X 662
135 MIGUEL A MUNIZ TRAVIS 78642 DBNO0333 X 223
136 CARLOS A LUPERCIO BASTROP 78717 BFH2627 TX 282
137 TRAVIS EDWARD ELLER TRAVIS 78749 BA27116 X 133
138 CHAD M STITH LAMPASAS 78613 BZ9H597 X 403
139 GEORGE H SMITH WILLIAMSON 76550 BN14600 X 157
140 AMBER DAWN THRAILKILL WILLIAMSON 78613 KDD1315 TX 319
141 STEPHEN MICHAEL QUINN WILLIAMSON 78653 KBX1830 X 862
142 SPENCER KIEHL SANTE TRAVIS 78634 JDJ3639 TX 246
143 ELIUD AZUARA-FLORESNORMA P GALLEGOS DE LA CRUZ TRAVIS 78757 KNP2925 X 203
144 KEIFER PARKER WILLIAMSON 78653 HYB5159 X 1054
145 MELANIE JEAN HOQUE TRAVIS 78621 HRT0929 X 196
146 SHANNON MICHELE MALLOW TRAVIS 78753 HNY8280 X 229
147 TEXAS PRO SOLUTIONS LLC (LESSE WILLIAMSON 78610 DHC8440 X 342
148 JESSICA C.RODRIGUEZJESSE P RODRIGUEZ JR WILLIAMSON 78634 DG5J591 X 395
149 ERIC LEE RAMIREZ TRAVIS 78653 DFF5772 X 753
150 CHARLES CORTINAS TRAVIS 78660 JDJ7335 X 610
151 JORDAN JAMES LIEDERHOUSE TRAVIS 78613 HFZ8131 X 637
152 KAMESHIA LASHON DUIRDEN TRAVIS 78726 KSC6837 X 435
153 CLARE MARIE HULAMAHAILEY ALAMEA HULAMA TRAVIS 78664 KDB2346 X 265
154 CESAR SALAZAR HARRIS 78725 JDR9349 X 344

asof 12/15/21
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155 ANGELINA TSOTSONIS ASHTONMICHAEL AARON ASHTON TRAVIS 78757 JDJ6740 X 159
156 JAMIE J PRATER-MERRILL LLANO 78641 FVW5400 X 451
157 MANUEL TORRES CASTANON TRAVIS 76106 JBN1934 X 124
158 REBECCA DOROTHY SPAW TRAVIS 78641 GSPAW X 171
159 CHRIS CARRASQUILLO TRAVIS 78753 JYW8412 X 235
160 JENNIFER LYNN IRVINE TRAVIS 78613 GNL8366 X 1375
161 DEREK SEAN SMITH WILLIAMSON 78641 GMZ8542 X 443
162 MEGAN YANCEY TRAVIS 78641 JYR3760 X 538
163 FATEIN ZAYED WILLIAMSON 78628 GMG8143 X 397
164 LEONEL A VARELA RODRIGUEZDIANA MARIE NIEVES ORTIZ HAYS 78641 FMY5305 X 111
165 ELIZABETH CONTRERAS DBA JRCTRUCKING TRAVIS 78714 FMY0154 X 400
166 SAMUEL ISAI PADILLA-LUNA WILLIAMSON 78617 HWR2857 X 369
167 RAYVONTE LAMAR HALL WILLIAMSON 78750 FYD5142 TX 183
168 COREY MARTIN HATCH WILLIAMSON 78641 FYD4677 X 544
169 MICHELLE CADENA SMITH WILLIAMSON 78724 HTY1925 X 519
170 NICK RENDULIC TRAVIS 78665 HNR5102 X 445
171 SHANE ANDERSON BASTROP 78641 GCL9635 X 522
172 NESTOR ALAIN MRAD BARROSO WILLIAMSON 78653 JRT6038 X 174
173 KAREN J NEAL BASTROP 78729 HPF2868 TX 220
174 MOHAMMAD A DADANI WILLIAMSON 78753 FFLO266 X 620
175 ANNEMARIE HECTOR TRAVIS 78613 DPF0821 X 496
176 VIRGEL LAJEUNE STRONG WILLIAMSON 78653 HZF6985 X 430
177 ELIZABETH DIAZ LARA NOLAN 78641 DNL3605 X 332
178 PAUL R RUIZDEBORAH R RUIZ WILLIAMSON 78602 DM2V279 X 555
179 PRIMITIVO REVELES GUTIERREZMARTHA ALICIA SALAS WILLIAMSON 78621 GSX1604 X 304
180 CARYN V NEAL TRAVIS 78729 DNL2441 X 315
181 RORY J MILLER TRAVIS 78653 DLG6512 X 229
182 JENNIFER TORRES LAMPASAS 78754 DF8D428 X 262
183 NATHAN DAVID WHEELERHARECE KOBASIC WHEELER HAYS 78957 DJC3190 X 163
184 JESUS BACERRA INC ANDERSON 78704 DBM9694 X 453
185 WANDA YVONNE WILSON CORYELL 78621 DF6V224 X 233

asof 12/15/21
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186 ELAINE S GOESSLING TRAVIS 78731 DN3HO002 X 197
187 RICARDO NORMAN ARTISTIKA TIMIYA ARTIS WILLIAMSON 78641 DMW5486 X 627
188 VICTORIA S REY TRAVIS 78664 FVX2320 X 441
189 VALERIE JULIA BEASLEYGREGORY DAMON ROSS JR BASTROP 78724 FSD4064 X 124
190 GINO CUSSIMANIO HAYS 78641 CJL3556 X 172
191 JAMIE MARIE MCDANIEL TRAVIS 78613 CTH9913 X 1501
192 CAREY RHYNE WILLIAMSON 78641 CY2N712 X 366
193 JOE ALBERT PADRONVICTORIA GALINDO GONZALEZ WILLIAMSON 78634 CRD4988 X 325
194 WALTER EVANS TRAVIS 78641 BZ6C998 X 259
195 CHRISTOPHER SATTERFIELD TRAVIS 76549 HG73C X 257
196 MONICA IOANA CARRASCODANIEL LEE HENDERSON TRAVIS 78645 KRN4744 X 204
197 ANGELA RENEE FRAZIER TRAVIS 78662 KGW7715 X 209
198 CHRISTOPHER MARSZAL TRAVIS 78645 HKS4415 X 411
199 PHOENIX CLINCY TRAVIS 78729 GTV5861 X 440
200 TOBY WILLIAMS HARRIS WILLIAMSON 78691 JTL3299 X 371
201 AMANDA MARIE KOEPPE BASTROP 78754 JJD8577 X 311
202 MANUEL ARELLANOJACOB ANDREW VALADEZ WILLIAMSON 78664 JHD8313 X 291
203 MOYA AMORETTE ROGERS WILLIAMSON 78750 KHZ7678 X 670
204 VICTORIA GARCIA TRAVIS 78664 JBP2657 X 181
205 LONDYN RAE JOHNSON WILLIAMSON 78717 HPDO441 X 937
206 GORGINO VASQUEZ SR BASTROP 78747 JWJ6307 X 264
207 LIONEL S DEJESUS TRAVIS 78641 GWZ3637 X 489
208 STEPHANIE LOUISE JOHNSON WILLIAMSON 78613 GNA45FH X 202
209 MICHAEL BUTLER WILLIAMSON 78645 GJY5759 X 176
210 LAZARO FLORES BASTROP 78723 KGW8820 X 482
211 PAULA BROWN WILLIAMSON 78613 HTM3376 X 465
212 ELAISA MCFARLAND WILLIAMSON 78626 FVYW8847 X 107
213 NELLIE BISSET BLACK BURNET 78741 FSR3022 X 120
214 ADRIANA SANABRIA HILDALGO 79938 BSJ0649 X 587
215 JOHNIE BURNS WILLIAMSON 76550 BS7K596 X 311
216 AMPARO SHANOR WILLIAMSON 78747 BRT1867 X 251

asof 12/15/21
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217 TRACY ANN HOEY WILLIAMSON 78717 BKOW897 X 148
218 VIVIAN PEREZ WILLIAMSON 78664 BJMO0485 X 596
219 CAROLINA SARABIA WILLIAMSON 78617 HMH2146 X 166
220 KATHLEEN RILEY TRAVIS 78745 HKS9854 X 298
221 AMANDA DAWN SARGENT WILLIAMSON 78617 HGBO0769 X 933
222 ELIAZAR LOPEZSTELLA M LOPEZ BELL 78653 BFY1114 X 383
223 PAMELA DEANN WILSON TRAVIS 78665 HHD6842 X 354
224 DAVID ROHWER BASTROP 78621 HCLA343 X 312
225 CARLYE ALDERETE BASTROP 78749 GZB1380 X 520
226 WILLIAM CLYDE WALDEN IILYNANNE MERCER WALDEN TRAVIS 76064 GYS4137 X 161
227 WENDY LISET ARGUETA BASTROP 78664 DX6P300 X 208
228 BHARGAVI CONDOOR LEE 78641 DR9OV282 X 283
229 FRED E KUHN BASTROP 77429 DMF3191 X 232
230 JOSEPHINE ARCHER TRAVIS 78645 GGW1343 X 193
231 MARGARET H SCHMEISSER TRAVIS 78613 GCO0LC X 227
232 JOSE MANUEL SOTO HURTADO WILLIAMSON 78609 FYD0258 X 135
233 QUINDARIN HUNTER WILLIAMSON 75220 FVF2114 X 134
234 MARIO GEOVANNY VELASCO-REYES TRAVIS 78613 FSD3573 X 167
235 STEFANIE KERN WILLIAMSON 78640 FRN326 X 355
236 ARIANA RODRI LEDESMA HERNANDEZJOSE HECTOR LEDEZMA WILLIAMSON 78653 FLD3322 X 515
237 ROXANNE LEWIS WILLIAMSON 78605 FKW6760 X 130
238 ROBERT SIMS BROOKS MILAM 78660 FHH9288 X 547
239 YULANDA LATRICE POOL TRAVIS 78617 FFH7109 X 188
240 MARTHA MORENO CONTRERASJOHN HENRY TOPPE JR BASTROP 78724 FPF9089 X 554
241 SARA FLY TRAVIS 78681 FBV6374 X 210
242 MICHAEL JAMES NAGLE JR BELL 78641 DMS6426 X 610
243 AURORA DIANNE PEREZ TRAVIS 78621 BW4W147 X 498
244 TARAN NAVY WILLIAMSON 78664 DSM4283 X 262
245 ASHLEY MARIE MELBER TRAVIS 78645 BN4C348 X 158
246 SARAH ELIZABETH NUCKOLS TRAVIS 78613 BKV0117 X 485
247 ROBERT DELANO LIPPMAN TRAVIS 78660 DKG2250 X 264

asof 12/15/21
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248 WILLIAM W SCHOBEY JRGAIL SCHOBEY TRAVIS 78947 DJ8W468 X 155
249 MARIO C IBARRA TRAVIS 78642 DBM8316 X 1208
250 SAMUEL CAMACHO VICTORIA 78613 CVV9851 X 181
251 JEREMY WAYNE KIRKPATRICK BELL 78666 CYZ8358 X 383
252 PHILLIP HOWARD TRAVIS 78653 CSJ1263 X 244
253 BRYAN LEE HARMON Il TRAVIS 78628 CRJ4856 X 335
254 BLAIR FOSTER LAMPASAS 78613 BWS5429 X 111
255 VARSHA A MEGHA WILLIAMSON 78613 BTM5848 X 534
256 JOSHUA VINCIK BASTROP 78641 CKV6937 X 626
257 RODNEY SEVIER WILLIAMSON 78634 BS28015 X 134
258 MOISES MANUEL MIRANDACASANDRA | GARCIA VELASCO WILLIAMSON 78660 BN85360 X 1144
259 CHELSEA ELIZABETH GROAT FAYETTE 78641 BK9R153 X 243
260 MICHELE D RIVERS WILLIAMSON 78754 BMT6773 X 160
261 LESLI ITZ WILLIAMSON 78642 BGN9846 X 1100
262 DARSCHE DARRELL REESE BASTROP 78621 AK41372 X 261
263 GREGORY TORRES TRAVIS 78653 AA51236 X 125
264 REBECCA ALENE DAVIS BURNET 78621 BBZ2228 TX 318
265 JOLIE DUREE WILLIAMSON 78704 BOODHA X 308
266 DANIEL MENDEZSTEPHANIE MENDEZ WILLIAMSON 78725 AV78903 TX 256
267 ANGELICA WILLIAMSON CALDWELL 78727 AJ88717 X 204
268 ELSIE MAE WILLIAMS BASTROP 78621 3LZYX X 197
269 BRIAN SCOTT WASHINGTON TRAVIS 78602 1104072 X 163
270 RYAN CANTU WILLIAMSON 78641 HGB1419 X 1020
271 FISSEHA ALIYU DAMTEW TRAVIS 78641 KFT3231 X 248
272 AUSTEN LAWRENCE BROWNFARAH DENEEN BROWN BASTROP 78653 FMTO0644 X 800
273 MELISSA CANTU WILLIAMSON 76550 JCS3351 X 466
274 CHRISTINA SOILEAU STAGG TRAVIS 78737 HKL7390 X 120
275 LEGENE BROOKS JRLAPORSHIA NEACHOALE BROOKS BURNET 78653 KNP6840 X 277
276 ALFREDO RODRIGUEZ REQUENESKATE RODRIGUEZ TRAVIS 78602 KGW2926 X 2021
277 KIM SUE COCO WILLIAMSON 78640 KFT2543 X 199
278 MONICA IVETTE AGUILAR BASTROP 78660 KBY9319 X 111

asof 12/15/21
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279 RALPH EUGENE HORRIDGE JRGAYLON BROOKS HORRIDGE WILLIAMSON 78628 HZL1349 X 728
280 LATOYA NATUSHA BROCK COMAL 78754 GGH1352 X 231
281 ROBERT EARL ASHFORD WILLIAMSON 78748 FKV9433 X 616
282 NICHOLAS ANGEL RUSSOMANNOSHANTEL RUSSOMANNO WILLIAMSON 78633 KBM7949 X 179
283 MARIO PADILLAJUANA REYNOSO CORYELL 78612 HWR3460 X 268
284 JONATHAN SALDANA NAVARRO TRAVIS 78744 HPC9388 X 2330
285 MICHELE LYNN MITCHELL BELL 78641 HNZ0414 X 721
286 JEDMUNDO GALINDO WILLIAMSON 78613 HKB1852 X 285
287 PERCY EDWARD JACKSON TRAVIS 78660 HCD2559 X 178
288 JASON CHRISTOPHER PETTITT WILLIAMSON 76133 GKY3274 X 120
289 ROBYN LYNN WALTERS SMITH 76511 GKB3211 X 219
290 GLENN W ROBERTSON WILLIAMSON 78756 DYD1719 X 438
291 KHANDIESE T COOPERWHITE E JAMES WILLIAMSON 76542 CZ8G125 X 413
292 SVC TRUCKING LLC TRAVIS 78722 CXS2039 X 963
293 SHANE DEROCHER WILLIAMSON 78641 KRZ5120 X 851
294 SABRINA MUNDAY CERVANTEZ LLANO 78726 KNZ2483 X 1155
295 ERIKA MOORE WILLIAMSON 78728 KSC7305 X 102
296 DAVID AHOOD BASTROP 77904 KFS4043 X 245
297 FABIAN ANTHONY SIMMONS WILLIAMSON 78758 KNP3152 TX 1045
298 SCOTT B BOYKIN HAYS 76550 KJZ5426 X 463
299 ELIZABETH ANNETTE OTT BURNET 78650 7PJDW X 173
300 JANIE LORAINE SIMMANK MILAM 78660 KCJ3499 X 419
301 CE CEDAR PARK WRECKERSERVICE INC WILLIAMSON 78630 K081832 X 925
302 JOHN ALAN GREGORYMAIJELLA A CLARK BELL 78621 6NLXG X 622
303 SHANIQUA J SKINNER WILLIAMSON 78734 KNP8607 X 148
304 KERRY A MURPHY HARRIS 78727 KNP6465 X 328
305 DANIELLE ANN SCHACHTSTEPHEN IRWIN SCHACHT TRAVIS 78717 KML8239 X 387
306 CHRISTOPHER LEE ANDERSON BORDEN 80922 JMY8135 X 294
307 CHRISTINA TOVAR AGUILAR BASTROP 76574 JXD1982 X 873
308 ERIKA L GARCIA-URIOSTEQUI WILLIAMSON 78641 JWJ4972 X 898
309 RICARDO SEPULVEDA TRAVIS 78704 JWH9271 X 199

asof 12/15/21




CTRMA Prohibited Vehicles

CENTRAL TEXAS REGIONAL

MOBILITY AUTHORITY
310 YASMIN KYANA GLASPER TRAVIS 78753 KKB7840 X 317
311 MEAGAN SHAY HEFFINGTONLENARD WESLEY WILLIAMS WILLIAMSON 78611 J5J3987 X 317
312 JERRY BUENTELLO MARQUEZ JR TRAVIS 78641 KGW6191 X 453
313 KENYA SHATONE CUNNINGHAM WILLIAMSON 78750 JRT8886 X 279
314 ANDREW BENJAMIN CHEATHAM TRAVIS 78660 JGK6379 X 196
315 SHANDA LATRICE JOHNSON WILLIAMSON 78691 KMH1593 X 687
316 SCOTT NICKOLAS RUSSO WILLIAMSON 78642 JMR1113 X 1238
317 Q'S TRUCKING AND DELIVERY LLC TRAVIS 78660 JBM3750 X 222
318 RAUL FERNANDO CAMACHOHANA PANGESTU TRAVIS 78641 KGJ5052 X 1281
319 RACHEL MENDEZ TOVAR WILLIAMSON 78641 JBN1169 X 183
320 F. LAWRENCE COLEMAN I WILLIAMSON 78660 HPC8435 X 250
321 JERRY RICHARD BROCKTIFFANY KAYE BROCK WILLIAMSON 78641 HNY8356 X 709
322 LINDSAY JO SHAPPEE BEXAR 78717 KDB2094 X 607
323 TIMOTHY F NICKDOWSHEREAN MEGHDADPOUR NICKDOW WILLIAMSON 78717 HWR4206 X 752
324 NATHAN RYAN CONRADKIMBERLY SHEA CONRAD WILLIAMSON 78642 KJIF9187 X 211
325 RHONDA G OTUYA BASTROP 76541 KDT1808 X 871
326 TYLER GRANT BARCHENGER TRAVIS 78641 JLK8839 X 375
327 NELSON ROLLAND VON STROH DALLAS 78664 JKV8330 X 223
328 SHANTELL LYNN JUAREZ NUECES 78641 KGC2385 X 452
329 FRANCISCO DEANDA JRFRANCISCO DEANDA I TRAVIS 78750 HTN1874 X 689
330 STEPHANIE MICHELLE SMITH TRAVIS 78641 HTL0273 X 551
331 FERNANDO MIRELES MARTINEZ TRAVIS 78672 JVW0474 X 437
332 JENNIFER CASTILLEJAROY DANE WEBSTER TRAVIS 78155 KBX0346 X 519
333 KERON O CROFT WILLIAMSON 92243 JNM9060 X 285
334 ADELA GARZA CAMACHOZACHARY RYAN CAMACHO TRAVIS 78641 JRV2399 X 550
335 LETICIA CRUZ GUEVARAROBERTO RENE GUEVARA TRAVIS 78542 JRK4121 X 427
336 RONNIE ARNOLD ROBINSON JRWESLEY GENE SKILES WILLIAMSON 78653 JRC3515 X 2425
337 MEGHAN EILEEN MCARTHUR WILLIAMSON 78612 JPX7150 X 203
338 JESSICA BRIANNA ORTEGONPATRICIA MENDIETA BASTROP 78641 JHD9564 X 558
339 DANA MICHELLE PEREZ BASTROP 78628 JKR6610 X 138
340 JUAN IGNACIO WONG-BE WILLIAMSON 78613 HHF0207 X 1147

asof 12/15/21
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341 SCOTT ELIOT DREYERMEREDITH ALEXA DREYER TRAVIS 78613 HWPO0085 X 263
342 KRISTEN DIANA CERAME WILLIAMSON 78754 FTD0025 X 153
343 JESSE BROCK TREADAWAY TRAVIS 78660 GJX7454 X 246
344 MATIAS VARELA ESTRADA WILLIAMSON 78621 GHH1763 X 488
345 TYHLER CONNALL SKRUCK WILLIAMSON 78724 GGD7391 X 189
346 MICHAEL E BODENSTEINER WILLIAMSON 77833 HJS6495 X 312
347 JORGE OLVERA WILLIAMSON 78616 GZB1191 X 377
348 JEFFREY RONELL SODIE WILLIAMSON 78653 FMY3050 X 154
349 CHRISTINA DELUNA CALVO TRAVIS 78617 HCD2474 X 592
350 CHARLES W AVERETT TRAVIS 78613 GZ57232 X 804
351 DERRIAN BRADLEY TRAVIS 76502 HNR3339 X 470
352 ANDREA NICOLE GALVANAURORA SAUCEDO GALVAN BASTROP 78660 HKS6332 X 417
353 DEMETRIA DESHAWN JOHNSON TRAVIS 78613 HTL7420 X 1844
354 SHEPHERD CHASE ALLEN TRAVIS 78705 HMG6236 X 279
355 JUDSON DEBS CARY BEXAR 78717 GRX8678 X 783
356 STEPHEN PAUL COSPER TRAVIS 78664 GN56JM X 136
357 PENNY KAY BAUSER WILLIAMSON 78602 HHD8879 X 649
358 WILLIAM GUERIN HECKMAN WILLIAMSON 78754 HGB5829 X 336
359 RONNIE ARNOLD ROBINSON JRMEGHEIN TARVIN ROBINSON TRAVIS 78653 HGB0695 TX 705
360 GARY ALEX ANAYA TRAVIS 78745 GRB9019 X 293
361 RAM CRYSTAL BRAUD TRAVIS 78613 HHD7526 X 378
362 LUIS EDUARDO ROSALES WILLIAMSON 78380 HFP5560 X 195
363 DEREK BROWER WILLIAMSON 29483 GM50SB X 200
364 WARREN JOHNSON TRAVIS 78666 DYT6705 X 187
365 SANTOS DAVILA JR TRAVIS 78613 DYC6958 X 403
366 PAULA SAN MIGUEL WILLIAMSON 78660 GWW?2974 X 130
367 KEVIN LAVAUGHN WHITEDANIELLE LAJAUNA WHITE TRAVIS 76655 GTT1397 X 142
368 JACQUELYN DENISE WILLIAMSON WILLIAMSON 78653 HCL6870 X 558
369 KANDIS KATE RUSHINGCURTIS DANIEL RUSHING BASTROP 78681 HCD8678 X 312
370 EDWARD LEE CUMBERLANDER JRMAYRA LIZETH JAIMES BURNET 78621 H3MDUP X 466
371 JOSHUA JAMES DEMPSEY WILLIAMSON 78645 GZ2G1296 X 562

asof 12/15/21
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372 JOSE | SANCHEZ SANCHEZ TRAVIS 78741 GZB0263 X 174
373 CHRISTOPHER LEE PRESCOTT WILLIAMSON 78626 GYG7649 X 224
374 ALEJANDRO MIRELES WILLIAMSON 78759 GZB6804 X 1930
375 OMAR G ESQUEDA JR TRAVIS 78653 GWW?7591 X 785
376 ESTHER AMAYRANI GOMEZ-GARCIA HAYS 78653 GCL2305 X 155
377 DENNIS JEREMY ORTIZ WILLIAMSON 78644 GBD4534 X 1155
378 ANDREA WILLIAMS ROBINSON BASTROP 78702 FZG9677 X 373
379 RALPH FORESTER GILBY Il WILLIAMSON 78613 FYD4582 X 517
380 MICHAEL LOFTON TRAVIS 78753 GBD4785 X 476
381 JUDITH HAMILTON GARCIA HAYS 78744 DYX6120 X 490
382 ERIC JERMAIN DAVISDESHAWNA DAVIS TRAVIS 78653 GCM2461 X 202
383 KYLE KAREEM B NELSONREADA YVONNE NELSON WILLIAMSON 76549 GMG6713 X 647
384 SANTIAGO CAMPOS MARTINEZ WILLIAMSON 78760 GKZ5635 X 466
385 DIANA ROCHELLE NELSON WILLIAMSON 78660 GGJ2948 X 121
386 DEVON CHRISTOPHER ALEXANDERS WILLIAMSON 78613 FJK9750 X 362
387 SATURNINO LUIS ZERTUCHE Il NUECES 78641 DJC2378 X 1049
388 JAIME GARCIA WILLIAMSON 75043 FCF5253 X 560
389 STEPHANIE GUERRA TRAVIS 78617 DYX7512 X 1810
390 GILBERT ANTHONY TORRESGUADALUPE AMADOR-GOMEZ TRAVIS 78653 FBF7612 TX 161
391 MICHAEL SALINAS WILLIAMSON 78660 FBF0325 X 562
392 SANDY M MOLINA TRAVIS 78664 DX57354 X 392
393 ALICE VISCONTI TRAVIS 78757 DB85S677 X 129
394 FELIX SANCHEZ RESENDIZ TARRANT 78664 BL76509 X 211
395 JENNIFER LYNN BETTIS BELL 78641 BFG9867 X 590
396 BARBARA NASHTENEIKA NASH TRAVIS 78653 BVT3887 X 850
397 FLORENCE MICHELLE DANIEL WILLIAMSON 78621 9PPNX X 316
398 GREG GOWERVICKY GOWER BASTROP 78642 BMY2761 X 253
399 SAMUEL DAVID BILLS TRAVIS 78723 BH66841 X 182
400 JOSE CRUZ YEPEZ WILLIAMSON 76667 BE57275 X 1001
401 KIMBERLY STEAMER WILLIAMSON 78621 BN8K393 X 625
402 FRANK FRY WILLIAMSON 78617 81BVV6 X 182

asof 12/15/21
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403 ZACHARY OSCAR EISENBERG BASTROP 78660 BB44682 X 306
404 VELMA R ORTEGA HILDALGO 78630 BA27397 X 745
405 MELISSA JO WILTON WILLIAMSON 78724 BDT6815 X 648
406 STEPHEN CARROL WALLACE WILLIAMSON 78662 AU98628 X 707
407 SAMUEL MARTINEZMARGARITA MARTINEZ TRAVIS 78664 AJ21970 X 436
408 BRIDGETTE JONN ROMERO WILLIAMSON 78758 BDOM248 X 186
409 RANIE JETT LEWIS WILLIAMSON 78642 AJ08561 X 790
410 ROBERT WAYNE MEYER TRAVIS 78610 929W3J X 187
411 ELIZABETH F BOETTCHER TRAVIS 78641 7DRWW X 630
412 TIFFANY MORRISON BRAZOS 78757 5PPNZ X 1212
413 BRADLY ODEN BASTROP 78612 6GBLT X 558
414 KINGSLEY MVP LLC TRAVIS 78753 1DE824 X 440
415 CLEMENTE PENA PEREZ TRAVIS 78640 KLG5387 X 443
416 PATRICK WAYNE LESLIE TRAVIS 78641 KKB7398 X 895
417 JENNIFER CALDERON TRAVIS 78653 KNP7980 X 342
418 DAVID JONATHAN DE LA CRUZ WILLIAMSON 78723 KLK1096 X 582
419 JASON ROBERTS DALLAS 78724 JRG8343 X 949
420 NAKEENYA SIJUAN WILSONMORRIS RONALD WILSON Il WILLIAMSON 78634 KNN4320 X 216
421 PAUL SALDARRIAGA TRAVIS 78717 JLB4687 X 984
422 CANDELARIO MARTINEZ JR TRAVIS 76513 KFD3603 X 145
423 KARIN ANN MURPHY TRAVIS 78641 KLV4838 X 837
424 JACOB FREDERICK KARLESKINT WILLIAMSON 78729 KLF9053 X 356
425 BRITT MONROE VEALEY TRAVIS 78681 KIF7707 X 156
426 NICHOLAS ALEXANDER FOSTERNICHOLE RODRIGUEZ MOORE CORYELL 78681 KID2629 X 132
427 TAMEKA TOINETTE RICKS BELL 78664 KGD9751 TX 126
428 SCOTT EDWARD ALEXANDER WILLIAMSON 78642 KDB5940 X 236
429 CHARLOTTE M BROWN TRAVIS 78653 KBY0291 X 763
430 ANDREA CHRISTINE JOHNSON TRAVIS 80904 KBX8576 X 111
431 ADELAIDA DIMASROBERTO SANCHEZ SOLIS ANDERSON 78659 JZF8639 X 1352
432 ISAURA CASTORENA TRAVIS 78724 JRG3339 X 233
433 NOEMI MARIN OCHOA TRAVIS 78621 JRC3185 X 538

asof 12/15/21
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434 TRANIECE LANELLE BELLINGER BELL 78617 JLK7236 X 180
435 PHILLIP MURRAY DEMPSPATSY KELLY STERLING WILLIAMSON 78653 GTV6062 X 1563
436 FELIPE BANUELOS BELL 78617 GRX9236 X 325
437 EARL LEE LOFTONLATANYA RUMAE LOFTON WILLIAMSON 78721 JYW7449 X 334
438 JEREMIAH MARK DICKINSON TRAVIS 78641 JXD4685 X 729
439 SANDHILLS ELECTRIC SERVICE LLC WILLIAMSON 79714 JVS5477 X 240
440 BRIAN C RICHBURG TRAVIS 76040 JDD4701 X 242
441 ANSAM RAHEEM THAMER AL DARRAJI BASTROP 78717 JIV2015 X 167
442 KEITH JOSH CABALLERO TRAVIS 78660 JJF6893 X 386
443 MICHAEL PAUL KATZ TRAVIS 78240 HWP1184 X 223
444 JOHN DOUGLAS SHARP WILLIAMSON 78626 HWJ2113 TX 785
445 VALDEMAR BERRUQUIN RAMON TRAVIS 78650 HRV1246 X 1359
446 ANTHONY CHARLES JAURIGUE TRAVIS 78613 JCR6253 TX 515
447 CHRISTIE E MCCORMICK-WITSTYN TRAVIS 78641 JCR5659 X 571
448 LAURA LYNN FARRIS TRAVIS 79852 JBP2698 X 396
449 MICHAEL CHANDLER CURTISCLEVELAND MALCOLM DODGE TRAVIS 76823 JDJ5894 X 881
450 ZENAIDA LASEAN DAVIS TRAVIS 78602 JBP1017 TX 180
451 MARY ANN RODRIGUEZPEDRO JESUS RAMIREZ TRAVIS 78617 JBN5664 X 891
452 VICTOR GONZALEZ TRAVIS 78723 HZK9919 TX 315
453 DEVEN WELTON RICHTER TRAVIS 78613 HYB4909 X 243
454 MONIQUE CLOUD WILLIAMSON 78660 HWK1803 X 596
455 OREL G LEE TRAVIS 78641 HTL9908 X 113
456 PATRICK MICHAEL BURGESS TRAVIS 78641 HPM3442 X 135
457 DENISE DAVIS WATSON TRAVIS 78642 GZG8443 X 264
458 COURTNEY JADE AUBINWADE LEE AUBIN TRAVIS 78645 GSW3307 X 630
459 BROOKE MONIQUE HULL TRAVIS 78641 GRX8536 X 218
460 JEROME MORRIS HOWARD TRAVIS 78653 DFD7897 X 1643
461 JULIE TURNER WILLIAMSON 78660 GCL3548 X 114
462 ANDRES BANDA TRAVIS 76537 HTM5703 X 415
463 KENNETH ROYCROFT Il WILLIAMSON 78737 CPL7147 X 102
464 SHAWN PATRICK PUGH TRAVIS 78634 CD9L078 X 225

asof 12/15/21
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465 PHILLIP JORDAN UZUEGBUNGAM TRAVIS 78602 BCK1015 X 1038
466 ANGEL BENITEZ-REYES BASTROP 78634 FHD3145 X 532
467 KRYSTAL LYNN MAURICIOALVINO REY MAURICIO lil MEDINA 78641 KNP3097 X 1439
468 TERRENCE JAY BABOLADBA CAPITOL CITY EXPRESS WILLIAMSON 78753 KMNO0681 X 103
469 HOLLY DEANN KINCAID WILLIAMSON 80031 KNP3207 X 375
470 PARKER MICHELLE RUDOLPHHAROLD EUGENE RUDOLPH BASTROP 78621 KLV8083 X 1088
471 CHRISTY LYNN PAGE HAYS 78641 KLGO0273 X 377
472 ROBERT MICHAEL ROBINSONLORETTA JEANNE ROBINSON WILLIAMSON 78613 KKB9878 X 225
473 ROBERT JUSTIN LANDERS TRAVIS 78758 KID6127 X 403
474 NATHAN NOEL VOJENNIFER JEANETTE FLOWERS WILLIAMSON 78729 KPZ7227 X 201
475 LEE BERNARD LOFTON TRAVIS 78729 KJF8548 X 1702
476 MELANIE AMYTHYSTDAWN FULLERHAILEY FULLER TRAVIS 78665 KGZ7585 X 125
477 MICHAEL JOSEPH PAYNE BASTROP 78634 KDS8071 X 455
478 TAMIR MOHAMEDWAIL ADAM MOHAMED TRAVIS 78634 KNZ0830 X 1838
479 CASSANDRA SIMPSON WILLIAMSON 78613 KNP7034 X 119
480 CINDY SIMENTALTYLER STEPHAN GORSKI WILLIAMSON 78724 KNN6747 X 495
481 CARMEN MOCTEZUMA MONTGOMERY 78664 KLG8916 X 472
482 LESLIE KOSLER DELVIGE WILLIAMSON 78681 JYP8155 X 3454
483 JOCELYN FRANKLIN TRAVIS 78641 JWJ7812 X 188
484 DAVID VELA JR TRAVIS 78741 JYW9076 X 221
485 ADAM BRIAN CHAPMAN TRAVIS 78628 JYD4739 X 570
486 MATTHEW FRANCIS PLOCICABRITTANY RECHELLE PLOCICA CULBERSON 78621 KJF5123 X 296
487 ISIDRO LONGORIA TRAVIS 78724 KHZ8074 X 101

asof 12/15/21




MEETING OF THE BOARD OF DIRECTORS
OF THE
CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY

RESOLUTION NO. 21-073
ACCEPT THE FINANCIAL STATEMENTS FOR OCTOBER 2021

WHEREAS, the Central Texas Regional Mobility Authority (Mobility Authority) is empowered
to procure such goods and services as it deems necessary to assist with its operations and to study
and develop potential transportation projects, and is responsible to insure accurate financial records
are maintained using sound and acceptable financial practices; and

WHEREAS, close scrutiny of the Mobility Authority’s expenditures for goods and services,
including those related to project development, as well as close scrutiny of the Mobility
Authority’s financial condition and records is the responsibility of the Board and its designees
through procedures the Board may implement from time to time; and

WHEREAS, the Board has adopted policies and procedures intended to provide strong fiscal
oversight and which authorize the Executive Director, working with the Mobility Authority’s
Chief Financial Officer, to review invoices, approve disbursements, and prepare and maintain
accurate financial records and reports; and

WHEREAS, the Executive Director, working with the Chief Financial Officer, has reviewed and
authorized the disbursements necessary for the month of October 2021, and has caused financial
statements to be prepared and attached to this resolution as Exhibit A; and

NOW THEREFORE, BE IT RESOLVED, that the Board of Directors accepts the financial
statements for October 2021, attached hereto as Exhibit A.

Adopted by the Board of Directors of the Central Texas Regional Mobility Authority on the 15%
day of December 2021.

Submitted and reviewed by: W

James M. Bass Robert W. Je{ﬁkms Jr.
Executive Director Chairman, Board of Directors
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Central Texas Regional Mobility Authority
Income Statement
For the Period Ending October 31, 2021

Budget Percent
Amount FY  Actual Year to of Actual Prior
2022 Date Budget Year to Date
REVENUE
Operating Revenue
Toll Revenue - Tags 105,220,500 37,686,779 35.82% 23,745,140
Video Tolls 31,433,500 13,397,028 42.62% 7,193,603
Fee Revenue 13,921,000 4,740,643 34.05% 3,468,260
Total Operating Revenue 150,575,000 55,824,450 37.07% 34,407,003
Other Revenue

Interest Income 1,230,764 274,255 22.28% 274,981
Grant Revenue 2,180,000 20,995 0.96% 687,648
Misc Revenue 320,000 89,283 27.90% 16,168

Gain/Loss on Sale of Asset - 6,568 - -
Total Other Revenue 3,730,764 391,100 10.48% 978,797
TOTAL REVENUE $154,305,764 $56,215,550 36.43% 35,385,800

EXPENSES
Salaries and Benefits

Salary Expense-Regular 4,940,743 1,178,187 23.85% 1,346,484

Salary Reserve 80,000 - - -
TCDRS 1,016,106 295,479 29.08% 189,452
FICA 238,665 57,846 24.24% 52,865
FICA MED 74,643 18,235 24.43% 20,056
Health Insurance Expense 584,978 131,810 22.53% 153,882
Life Insurance Expense 6,714 2,026 30.18% 1,515
Auto Allowance Expense 10,200 2,975 29.17% 2,975
Other Benefits 209,200 36,567 17.48% 34,239
Unemployment Taxes 5,184 3,752 72.38% 229
Total Salaries and Benefits 7,166,434 1,726,877 24.10% 1,801,697




Central Texas Regional Mobility Authority
Income Statement
For the Period Ending October 31, 2021

Budget Percent

Amount FY Actual Year to of Actual Prior
2022 Date Budget Year to Date

Administrative
Administrative and Office Expenses

Accounting 9,000 2,923 32.47% 3,124
Auditing 144,550 100,975 69.85% 91,475
Human Resources 30,000 1,837 6.12% 1,037
IT Services 285,000 45,528 15.97% 88,600
Internet 450 - - -
Software Licenses 514,500 182,548 35.48% 34,089
Cell Phones 24,800 6,418 25.88% 3,151
Local Telephone Service 105,000 29,525 28.12% 29,631
Overnight Delivery Services 200 44 21.91% 6
Local Delivery Services 50 - - 12
Copy Machine 16,000 3,816 23.85% 5,088
Repair & Maintenance-General 10,000 2,273 22.73% 175
Meeting Expense 13,250 230 1.73% 828
Toll Tag Expense 3,000 420 14.00% 750
Parking / Local Ride Share 2,750 - - 15
Mileage Reimbursement 4,800 59 1.22% 62
Insurance Expense 651,000 197,561 30.35% 149,279
Rent Expense 575,000 175,073 30.45% 173,159
Building Parking 11,000 207 1.88% 74
Legal Services 312,500 29,029 9.29% 37,627
Total Administrative and Office Expenses 2,712,850 778,465 28.70% 618,182

Office Supplies

Books & Publications 4,250 292 6.86% 839
Office Supplies 11,000 673 6.11% 2,406
Misc Office Equipment 4,500 669 14.88% 101
Computer Supplies 186,950 12,111 6.48% 27,179
Copy Supplies 1,500 - - 55
Other Reports-Printing 5,000 - - -

Office Supplies-Printed 5,000 - - -

Postage Expense 650 112 17.21% 127

Total Office Supplies 218,850 13,856 6.33% 30,706




Central Texas Regional Mobility Authority
Income Statement
For the Period Ending October 31, 2021

Budget Percent

Amount FY Actual Year to of Actual Prior
2022 Date Budget Year to Date

Communications and Public Relations

Graphic Design Services 75,000 - - -
Website Maintenance 100,000 21,916 21.92% 6,460
Research Services 275,000 10,109 3.68% 40,210
Communications and Marketing 500,000 12,827 2.57% 42,206
Advertising Expense 800,000 85,718 10.71% 104,773
Direct Mail 85,000 - - -
Video Production 179,000 8,820 4.93% 11,520
Photography 10,000 199 1.99% -
Radio 75,000 - - -
Promotional Items 10,000 - - 1,260
Annual Report printing 5,600 780 13.92% 553
Direct Mail Printing 40,000 - - 285
Other Communication Expenses 15,000 11,320 75.47% 976
Total Communications and Public Relations 2,169,600 151,688 6.99% 208,243

Employee Development

Subscriptions 50,560 123 0.24% 1,026
Agency Memberships 57,942 310 0.54% 35,286
Continuing Education 11,000 185 1.68% 275
Professional Development 14,000 - - -
Other Licenses 1,850 472 25.51% 196
Seminars and Conferences 45,500 2,560 5.63% (6,794)
Travel 89,500 5,597 6.25% -
Total Employee Development 270,352 9,247 3.42% 29,988

Financing and Banking Fees

Trustee Fees 60,000 26,513 44.19% 22,575
Bank Fee Expense 2,000 1,289 64.44% 135
Continuing Disclosure 4,000 - - -
Arbitrage Rebate Calculation 10,000 12,905 129.05% -
Rating Agency Expense 50,000 - - 17,000
Total Financing and Banking Fees 126,000 40,706 32.31% 39,710

Total Administrative 5,497,652 993,962 18.08% 926,830



Central Texas Regional Mobility Authority
Income Statement
For the Period Ending October 31, 2021

Budget Percent

Amount FY Actual Year to of Actual Prior
2022 Date Budget Year to Date

Operations and Maintenance
Operations and Maintenance Consulting

GEC-Trust Indenture Support 521,829 288,489 55.28% 289,456
GEC-Financial Planning Support 243,804 66,062 27.10% 62,470
GEC-Toll Ops Support 1,314,155 292,635 22.27% 78,626
GEC-Roadway Ops Support 1,186,339 179,426 15.12% 250,989
GEC-Technology Support 1,438,856 269,381 18.72% 487,979
GEC-Public Information Support - 74,470 - 4,845
GEC-General Support 1,473,429 350,242 23.77% 204,753
General System Consultant 1,653,940 416,183 25.16% 96,679
Traffic Modeling 67,000 94,501 141.05% 33,074
Traffic and Revenue Consultant 175,000 166,014 94.87% 44,889

Total Operations and Maintenance Consulting 8,074,352 2,197,403 27.21% 1,553,760

Roadway Operations and Maintenance

Roadway Maintenance 4,487,800 303,712 6.77% 1,662,331
Landscape Maintenance 2,302,400 599,145 26.02% -
Signal & lllumination Maint 50,000 - - -
Maintenance Supplies-Roadway 350,000 26,100 7.46% -
Tools & Equipment Expense 25,000 - - 2,312
Gasoline 30,000 4,702 15.67% 3,293
Repair & Maintenance - Vehicles 10,000 527 5.27% 2,393
Natural Gas 2,500 1,539 61.54% 617
Electricity - Roadways 250,000 57,017 22.81% 45,537
Total Roadway Operations and Maintenance 7,507,700 992,741 13.22% 1,716,483

Toll Processing and Collection Expense

Image Processing 3,000,000 1,271,568 42.39% 450,943
Tag Collection Fees 6,041,000 2,946,045 48.77% 1,890,531
Court Enforcement Costs 75,000 - - -
DMV Lookup Fees 250 - - -

Total Processing and Collection Expense 9,116,250 4,217,613 46.26% 2,341,474




Central Texas Regional Mobility Authority
Income Statement
For the Period Ending October 31, 2021

Budget

Amount FY Actual Year to

Percent
of

Actual Prior

Toll Operations Expense
Generator Fuel
Fire and Burglar Alarm
Refuse
Water - Irrigation
Electricity
ETC spare parts expense
Repair & Maintenance Toll Equip
Law Enforcement
ETC Maintenance Contract
ETC Toll Management Center System Operation
ETC Development
ETC Testing

Total Toll Operations Expense

Total Operations and Maintenance

Other Expenses
Special Projects and Contingencies
HERO
Special Projects
71 Express Net Revenue Payment
Technology Initiatives
Other Contractual Svcs
Contingency
Total Special Projects and Contingencies

2022

Date

Budget

Year to Date

3,000 - - -
500 123 24.67% 123
2,200 534 24.27% 470
7,500 2,693 35.91% 1,271
500 310 62.07% 170
50,000 - - -
75,000 - - -
450,000 95,680 21.26% 52,768
5,390,000 43,900 0.81% 1,403,713
642,852 75,000 11.67% 168,058
1,140,000 109,881 9.64% 567,039
200,000 - - 1,427
7,961,552 328,122 4.12% 2,195,040
32,659,854 7,735,879 23.69% 7,806,756
148,000 49,276 33.29% 12,319
150,000 - - 4,447
4,000,000 1,101,925 27.55% 751,833
185,000 16,030 8.67% 71,904
370,000 97,488 26.35% 159,202
300,000 - - -
5,153,000 1,264,719 24.54% 999,705




Central Texas Regional Mobility Authority
Income Statement
For the Period Ending October 31, 2021

Budget

Amount FY Actual Year to

Percent
of

Actual Prior

Non Cash Expenses

2022

Date

Budget

Year to Date

Amortization Expense 1,125,000 466,371 41.46% 301,667
Amort Expense - Refund Savings 2,715,425 905,142 33.33% 467,228
Dep Exp - Furniture & Fixtures 2,614 871 33.33% 871
Dep Expense - Equipment 2,500 833 33.33% 833
Dep Expense - Autos & Trucks 43,085 7,647 17.75% 14,391
Dep Expense - Buildng & Toll Fac 176,748 58,916 33.33% 58,916
Dep Expense - Highways & Bridges 49,342,469 16,873,848 34.20% 11,594,779
Dep Expense - Toll EQuipment 4,060,300 1,358,144 33.45% 1,219,277
Dep Expense - Signs 1,202,171 338,857 28.19% 338,857
Dep Expense - Land Improvements 1,163,209 294,978 25.36% 294,978
Depreciation Expense - Computers 192,000 63,027 32.83% 65,002
Undevelopable Projects - - - 4,468,748
Total Non Cash Expenses 60,025,522 20,368,634 33.93% 18,825,547
Total Other Expenses 65,178,522 21,633,354 33.19% 19,825,252
Non Operating Expenses

Bond Issuance Expense 1,227,474 4,641,294 378.12% 1,612,363
Loan Fee Expense 50,000 14,500 29.00% 28,000
Interest Expense 83,789,516 26,220,254 31.29% 12,640,854

CAMPO RIF Payment - 5,000,000 - -
Community Initiatives 57,500 17,550 30.52% 27,050
Total Non Operating Expenses 85,124,490 35,893,598 42.17% 14,308,267
TOTAL EXPENSES $195,626,952 $67,983,671 34.75% $44,668,802
Net Income ($41,321,188) ($11,768,120) (9,283,002)




Central Texas Regional Mobility Authority
Balance Sheet
as of October 31, 2021

ASSETS
Current Assets
Cash
Regions Operating Account S 1,570,893 365,560
Cash in TexStar 1,040,227 240,124
Regions Payroll Account 300,122 183,227

Restricted Cash
Goldman Sachs FSGF 465

672,759,504

150,251,744

Restricted Cash - TexSTAR 9,725,069 267,833,972

Overpayments account 626,603 719,475

Total Cash and Cash Equivalents 686,022,417 419,594,102
Accounts Receivable

Accounts Receivable 2,770,089 2,770,089

Due From Other Agencies 98,987 57,727

Due From TTA 4,840,356 788,392

Due From NTTA 1,308,344 835,515

Due From HCTRA 1,447,424 1,059,443

Due From TxDOT 143,751 1,798,363

Interest Receivable 1,404,371 97,930

Total Receivables 12,013,322 7,407,459
Short Term Investments

Treasuries 328,897,610 -

Agencies 169,215,379 -

Total Short Term Investments 498,112,989 -
Total Current Assets 1,196,148,729 427,001,561
Total Construction in Progress 221,017,622 654,505,325
Fixed Assets (Net of Depreciation and Amortization)

Computers 224,561 413,950

Computer Software 2,198,785 3,086,565

Furniture and Fixtures 3,920 6,534

Equipment 119,630 3,791

Autos and Trucks 31,885 59,028

Buildings and Toll Facilities 4,534,850 4,711,598

Highways and Bridges 1,749,044,770 1,181,891,685

Toll Equipment 21,117,899 21,653,971

Signs 13,404,125 13,279,976

Land Improvements 6,789,225 7,674,159

Right of way 88,149,606 88,149,606

Leasehold Improvements 75,473 121,616

Total Fixed Assets
Other Assets
Intangible Assets-Net

177,575,118

1,885,694,730

129,225,396

2005 Bond Insurance Costs 3,576,263 3,789,772
Prepaid Insurance 466,963 117,475
Deferred Outflows (pension related) 641,074 198,767
Pension Asset 591,247 896,834

Total Other Assets

Total Assets

182,850,664

$ 3,485,711,745

1,321,052,479

134,228,244

$ 2,536,787,609




Central Texas Regional Mobility Authority

Balance Sheet

as of October 31, 2021

Current Liabilities

Accounts Payable
Construction Payable
Overpayments
Interest Payable

Due to other Funds
TCDRS Payable

Due to other Agencies
Due to TTA

Due to NTTA

Due to HCTRA

Due to Other Entities
71E TxDOT Obligation - ST

Total Current Liabilities

Long Term Liabilities

Compensated Absences

Deferred Inflows (pension related)

Long Term Payables

Bonds Payable

Senior Lien Revenue Bonds:

Senior Lien Revenue Bonds 2010

Senior Lien Revenue Bonds 2011

Senior Refunding Bonds 2013

Senior Lien Revenue Bonds 2015

Senior Lien Refunding Revenue Bonds 2016
Senior Lien Revenue Bonds 2018

Senior Lien Revenue Bonds 2020A

Senior Lien Refunding Bonds 2020B

Senior Lien Refunding Bonds 2020C

Senior Lien Revenue Bonds 2020E

Senior Lien Revenue Bonds 2021B

Senior Lien Refunding Bonds 2021D

Senior Lien Refunding Bonds 2021E

Sn Lien Rev Bnd Prem/Disc 2013

Sn Lien Revenue Bnd Prem 2015

Senior Lien Premium 2016 Revenue Bonds
Sn Lien Revenue Bond Premium 2018
Senior Lien Revenue Bond Premium 2020A
Senior Lien Refunding Bond Premium 2020B
Senior Lien Revenue Bonds Premium 2020E
Senior Lien Revenue Bonds Premium 2021B

Senior Lien Refunding Bonds Premium 2021D

Total Senior Lien Revenue Bonds

LIABILITIES

$ 38,664,272
9,442,573
629,946
31,656,024
56,300
12,909
898,391
95,938
107,826
1,123,388
2,625,615

285,301
109,052

83,365,799
18,954,896
7,080,000
10,000,000
81,395,000
44,345,000
50,265,000
56,205,000
138,435,000
167,160,000
255,075,000
274,625,000
340,765,000
2,087,304
8,542,696
3,327,506
11,432,179
12,128,373
26,999,513
53,691,231
44,973,499

S 5,724,968

19,890,604

722,663

17,976,296

1,687,633

66,014

3,301

466,697

61,245

78,218

965,743

2,020,433
85,313,184

543,329
164,402

394,353

77,374,718
17,817,667
10,840,000

298,790,000

356,785,000
44,345,000
50,265,000
57,120,000

138,435,000

3,876,421
17,985,504
41,656,291

3,594,079
11,643,129
12,663,448

1,690,852,997

as of 10/31/2021 as of 10/31/2020

49,663,814

707,731

1,143,191,257



Central Texas Regional Mobility Authority
Balance Sheet
as of October 31, 2021

as of 10/31/2021 as of 10/31/2020

Sub Lien Revenue Bonds:

Sub Lien Refunding Bonds 2013 5,320,000 7,790,000

Sub Lien Refunding Bonds 2016 73,055,000 73,490,000

Subordinated Lien BANs 2018 - 46,020,000

Sub Lien Refunding Bonds 2020D 99,705,000 99,705,000

Subordinated Lien BANs 2020F 110,875,000 -

Subordinate Lien Refunding Bonds 2020G 61,570,000 -

Subordinated Lien BANs 2021C 244,185,000 -

Sub Refunding 2013 Prem/Disc 445,372 827,120

Sub Refunding 2016 Prem/Disc 6,338,566 7,173,252

Sub Lien BANS 2018 Premium - 617,322

Subordinated Lien BANs 2020F Premium 12,675,738 -

Subordinated Lien Refunding Bonds Premium 2020G 7,437,534 -

Sub Lien BANS 2021C Premium 39,327,000 -

Total Sub Lien Revenue Bonds 660,934,210 235,622,693

Other Obligations

TIFIA Note 2015 - 300,100,096

TIFIA Note 2019 - 51,917

TIFIA Note 2021 306,476,920 -

SIB Loan 2015 - 33,695,520

State Highway Fund Loan 2015 - 33,695,550

71E TxDOT Obligation - LT 57,263,411 60,728,211

Regions 2017 MoPAC Note 24,990,900 24,990,900

Total Other Obligations 388,731,230 453,262,194
Total Long Term Liabilities 2,740,912,790 1,832,783,875

Total Liabilities 2,826,225,974 1,882,447,688

NET ASSETS

Contributed Capital 121,462,104 121,462,104

Net Assets Beginning 549,791,177 542,160,209

Current Year Operations (11,767,510) (9,282,392)

Total Net Assets 659,485,771 654,339,921

Total Liabilities and Net Assets S 3,485,711,745 $ 2,536,787,609




Central Texas Regional Mobility Authority

Statement of Cash Flow

as of October 2021

Cash flows from operating activities:

Receipts from toll revenues
Receipts from interest income
Payments to vendors
Payments to employees
Net cash flows provided by (used in) operating activities

Cash flows from capital and related financing activities:

2018 BAN Redemption
Bond Refunding
Issuance Expense
Payments on bonds
Interest payments
Acquisitions of construction in progress
Net cash flows provided by (used in) capital and
related financing activities

Cash flows from investing activities:

Interest Receivable
Interest income
Purchase of investments
Proceeds from sale or maturity of investments
Net cash flows provided by (used in) investing activities

Net increase (decrease) in cash and cash equivalents

Cash and cash equivalents at beginning of period
Cash and cash equivalents at end of period

Reconciliation of change in net assets to net cash provided by operating activities:

Operating income
Adjustments to reconcile change in net assets to
net cash provided by operating activities:
Depreciation and amortization
Changes in assets and liabilities:
(Increase) decrease in accounts receivable
(Increase) decrease in prepaid expenses and other assets
(Decrease) increase in accounts payable

Increase (decrease) in accrued expenses
Total adjustments

Net cash flows provided by (used in) operating activities

Reconciliation of cash and cash equivalents:

Unrestricted cash and cash equivalents
Restricted cash and cash equivalents

Total

10

52,741,122

276,070
(21,064,421)
(1,862,132)

30,090,639

(5,957,859)
110,831,511
(4,641,294)
(266,900,000)
(39,443,996)
(84,721,052)

(290,832,691)

(1,324,246)
1,866,232

(282,321,219)
207,551,194

(72,903,793)

(333,645,846)

1,019,668,263

686,022,417

14,919,634

19,929,864

(2,990,611)
(274,002)
(1,398,054)
(96,191)

15,171,005

30,090,639

77,004,439
609,017,978

686,022,417




INVESTMENTS by FUND

7,637,339.80

Renewal & Replacement Fund
TexSTAR
Goldman Sachs
Agencies/ Treasuries
Grant Fund
TexSTAR
Goldman Sachs
Agencies/ Treasuries

|Senior Debt Service Reserve Fund

TexSTAR
Goldman Sachs
Agencies/ Treasuries

2010 Senior Lien Debt Service Account
Goldman Sachs

2011 Sr Debt Service Accountt
Goldman Sachs

2013 Sr Debt Service Accountt
Goldman Sachs

2013 Sub Debt Service Account
Goldman Sachs

2013 Sub Debt Service Reserve Fund

Goldman Sachs
TexSTAR

2015 Sr Debt Service Account
Goldman Sachs

2015 Sr Capitalized Interest
Goldman Sachs
TexSTAR

2016 Sr Lien Rev Refunding Debt Service Account

Goldman Sachs

2016 Sub Lien Rev Refunding Debt Service Account

Goldman Sachs
2016 Sub Lien Rev Refunding DSR

Goldman Sachs
Agencies/ Treasuries
Operating Fund
TexSTAR
TexSTAR-Trustee
Goldman Sachs
Revenue Fund
Goldman Sachs
General Fund
TexSTAR
Goldman Sachs
Agencies/ Treasuries
71E Revenue Fund
Goldman Sachs
MoPac Revenue Fund
Goldman Sachs
MoPac General Fund
Goldman Sachs
MoPac Operating Fund
Goldman Sachs
MoPac Loan Repayment Fund
Goldman Sachs
2015B Project Account
Goldman Sachs
TexSTAR
2015 TIFIA Project Account
Goldman Sachs
TexSTAR
Agencies/ Treasuries
2011 Sr Financial Assistance Fund
Goldman Sachs
TexSTAR
2018 Sr Lien Project Cap |
Goldman Sachs
2018 Sr Lien Project Account
Goldman Sachs
TexSTAR
2018 Sub Debt Service Account
Goldman Sachs
2019 TIFIA Sub Lien Project Account
Goldman Sachs
2020A Senior Lien Debt Service Account
Goldman Sachs
2020 SH 45SW Project Account
Goldman Sachs
2020B Senior Lien Debt Service Account
Goldman Sachs
2020C Senior Lien Debt Service Account
Goldman Sachs
2020D Sub Lien Debt Service Account
Goldman Sachs
2020D Sub Debt Service Reserve Fund

Goldman Sachs
Agencies/ Treasuries

2020E Senior Lien Project Account
Goldman Sachs
Agencies/ Treasuries

2020E Senior Lien Project Cap Interest
Goldman Sachs

2020F Sub Lien Project Account
Goldman Sachs
Agencies/ Treasuries

2020F Sub Lien Deb Service Account
Goldman Sachs

2020G Sub Lien Debt Service Account
Goldman Sachs

2020G Sub Lien Debt Service Reserve Account

Goldman Sachs
2021A Sub Lien Debt Service Reserve Account

Goldman Sachs

2021B Senior Lien Cap | Project Fund
Goldman Sachs

2021B Senior Lien Project Account
Goldman Sachs
Agencies/ Treasuries

2021C Sub Lien Cap | Project Fund
Goldman Sachs

2021C Sub Lien Project Account
Goldman Sachs
Agencies/ Treasuries

Balance
October 31, 2021

1,794.27
183,364.08
185,158.35
454,611.27
7,182,728.53
2,444,866.72 10,082,206.52
728,242.79
23,433,393.43
83,687,693.37 107,849,329.59
60,646.55 60,646.55
869,209.87 869,209.87
3,122,381.06 3,122,381.06
2,251,415.55 2,251,415.55
123.27 780,870.02
780,746.75
4,979,187.80 4,979,187.80
- 1,224.29
1.224.29
10,392,745.62 10,392,745.62
1,478,014.84 1,478,014.84
3,553,689.92
3,438,334.54 6,992,024.46
1,040,226.68
4,702,720.73
1,259,272.10 7,002,219.51
5,625,988.50 5,625,988.50
880,127.23
33,499,279.33

74,122,694.76 108,502,101.32

18,918,554.51 18,918,554.51
47,088.59 47,088.59
5,875,269.84 5,875,269.84
2,826,119.13 2,826,119.13
35,596.70 35,596.70

41,977,687.39

349,931.74 42,327,619.13

45,521,524.95

TexSTAR
Goldman Sachs
Agencies & Treasury Notes

695,195.09
- 46,216,720.04
6,116,250.00 6,314,900.69
198,650.69
2,414,899.97 2,414,899.97
11,841,716.02
931,824.18 12,773,540.20
0.00 0.00
0.00 0.00
837,802.77 837,802.77
770,366.37 770,366.37
1,411,606.30 1,411,606.30
1,259,790.81 1,259,790.81
1,931,928.06 1,931,928.06
4,186,418.63
3,929,884.94 8,116,303.57
51,445,078.98
99,832,322.17 151,277,401.15
29,137,367.70 29,137,367.70
37,962,298.55
29,475,396.13 67,437,694.68
1,848,031.56 1,848,031.56
850,921.80 850,921.80
1,689,143.52 1,689,143.52
6,259,816.45 6,259,816.45 23,838,158.02
57,698,599.95 57,698,599.95
131,013,169.02
99,994,548.58 231,007,717.60
6,105,550.91 6,105,550.91
95,048,960.23
196,236,890.08

101,187,929.85
11

10,765,295.71
662,922,999.16

498,113,671.06

$ 1,171,801,965.93



Amount in Trustee TexStar
2011 Sr Lien Financial Assist Fund
2013 Sub Lien Debt Service Reserve
General Fund
Trustee Operating Fund
Renewal and Replacement
Grant Fund
Senior Lien Debt Service Reserve Fund
2015A Sr Ln Project Cap Interest
2015B Sr Ln Project
2015C TIFIA Project
2018 Sr Lien Project Account

Amount in TexStar Operating Fund

Goldman Sachs
Operating Fund
2020 SH 45SW Project Account
2020A Senior Lien Debt Service Account
2020B Senior Lien Debt Service Account
2020C Senior Lien Debt Service Account
2020D Sub Lien Debt Service Account
2020D Sub Debt Service Reserve Fund
2020E Sr Lien Project Account
2020E Sr Ln Project Cap Interest
2020F Sub Lien Project Account
2020F Sub Lien Debt Service Account
2020G Sub Lien Debt Service Account
2020G Sub Debt Service Reserve Fund
2021A Sub Debt Service Reserve Fund
2021B Senior Lien Cap | Project Fund
2021B Senior Lien Project Account
2021C Sub Lien Cap | Project Fund
2021C Sub Lien Project Account
2021D Sr Lien Clearance Fund
2021D Sr Lien Cost of Issuance Fund
2021E Sr Lien Clearance Fund
2021E Sr Lien Cost of Issuance Fund
2011 Sr Financial Assistance Fund
2010 Senior DSF
2011 Senior Lien Debt Service Account
2013 Senior Lien Debt Service Account
2013 Sub Debt Service Reserve Fund
2013 Subordinate Debt Service Account
2015A Sr Lien Debt Service Account
2015B Project Account
2015C TIFIA Project Account
2016 Sr Lien Rev Refunding Debt Service Account
2016 Sub Lien Rev Refunding Debt Service Account
2016 Sub Lien Rev Refunding DSR
2018 Sr Lien Project Cap |
2018 Sr Lien Project Account
2018 Sub Debt Service Account
Grant Fund
Renewal and Replacement
Revenue Fund
General Fund
Senior Lien Debt Service Reserve Fund
71E Revenue Fund
MoPac Revenue Fund
MoPac General Fund
MoPac Operating Fund
MoPac Loan Repayment Fund

Amount in Fed Agencies and Treasuries
Amortized Principal

Certificates of Deposit

Total in Pools

Total in GS FSGF

Total in Fed Agencies and Treasuries

Total Invested

CTRMA INVESTMENT REPORT

Month Ending 10/31/2021

Balance Discount Balance

10/1/2021 Additions Amortization | Accrued Interest| Withdrawals 10/31/2021
7,198,641.40 9.29 7,000,000.00 198,650.69
780,740.18 6.57 780,746.75
29,880,088.00 39.23 29,000,000.00 880,127.23
5,702,677.49 3,000,000.00 43.24 4,000,000.00 4,702,720.73
1,794.27 0.00 1,794.27
4,454,603.10 8.17 4,000,000.00 454,611.27
17,728,217.96 24.83 17,000,000.00 728,242.79
1,224.29 0.00 1,224.29
26,349,900.21 31.53 26,000,000.00 349,931.74
46,837,188.63 56.46 46,142,050.00 695,195.09
12,931,803.04 21.14 12,000,000.00 931,824.18
151,866,878.57 3,000,000.00 240.46 145,142,050.00 9,725,069.03
1,040,217.21 4,000,000.00| 9.47 4,000,000.00 1,040,226.68
1,202,905.81 3,089,841.09 25.20 3,033,500.00 1,259,272.10
770,701.80 16.54 351.97 770,366.37
628,369.79 209,421.60 11.38 837,802.77
1,134,351.55 277,233.19 21.56 1,411,606.30
944,869.27 314,904.42 17.12 1,259,790.81
1,589,606.45 342,290.94 30.67 1,931,928.06
4,186,329.57 89.06 4,186,418.63
51,445,208.04 1,424.69 1,553.75 51,445,078.98
29,136,742.72 624.98 29,137,367.70
45,151,966.65 405.18 7,190,073.28 37,962,298.55
1,386,061.59 461,944.86 25.11 1,848,031.56
638,210.50 212,699.74 11.56 850,921.80
1,593,246.77 95,863.53 33.22 1,689,143.52
6,069,470.38 190,217.78 128.29 6,259,816.45
57,697,362.34 1,237.61 57,698,599.95
131,010,441.80 4,455.55 1,728.33 131,013,169.02
6,105,419.95 130.96 6,105,550.91
95,194,917.91 4,159.86 150,117.54 95,048,960.23
0.00| 318,425,586.22 0.00| 318,425,586.22 0.00
0.00 877,683.56 0.00 877,683.56 0.00
0.00| 339,337,066.94 0.00| 339,337,066.94 0.00
0.00 1,064,084.90 0.00 1,064,084.90 0.00
0.00 7,000,000.00 0.00 883,750.00 6,116,250.00
60,645.25 1.30 60,646.55
861,208.60 7,982.88 18.39 869,209.87
2,792,439.16 329,885.30 56.60 3,122,381.06
59.70 63.57 0.00 123.27
2,012,958.09 238,416.67 40.79 2,251,415.55
3,734,377.18 1,244,742.98 67.64 4,979,187.80
15,977,010.77 26,000,333.91 342.71 41,977,687.39
24,368.64 46,142,100.59 0.50 644,944.78 45,521,524.95
12,440,977.04 2,214,510.00 244.69 4,262,986.11 10,392,745.62
1,164,786.61 313,206.38 21.85 1,478,014.84
3,553,563.73 50.59 75.60 3,553,689.92
2,414,848.17 51.80 2,414,899.97
287,781.57 12,000,000.00 5.69 446,071.24 11,841,716.02
5,957,859.29 40,537,560.56 120.15 46,495,540.00 0.00
3,182,467.02 4,000,153.04 108.47 7,182,728.53
183,340.15 20.00 3.93 183,364.08
4,380,848.45 14,984,652.82 115.08 13,739,627.85 5,625,988.50
2,787,338.82 32,665,712.26 448.83 1,954,220.58 33,499,279.33
6,432,130.38 17,000,973.91 289.14 23,433,393.43
18,357,254.25 745,620.47 381.88 184,702.09 18,918,554.51
399.79 522,515.86 3.34 475,830.40 47,088.59
5,717,338.13 275,830.40 115.64 118,014.33 5,875,269.84
2,808,534.59 250,410.62 57.61 232,883.69 2,826,119.13
34,448.41 35,596.60 0.10 34,448.41 35,596.70
531,053,166.68]  871,409,178.18 15,420.27]  739,554,765.97|  662,922,999.16
498,639,918.75 0.00| (526,247.69) 0.00 498,113,671.06
498,639,918.75 0.00]| (526,247.69) 0.00 0.00|  498,113,671.06
152,907,095.78 7,000,000.00 249.93 149,142,050.00 10,765,295.71
531,053,166.68 871,409,178.18 15,420.27| 739,554,765.97 662,922,999.16
498,639,918.75 0.00| (526,247.69) 0.00 0.00 498,113,671.06
1,182,600,181.21|  878,409,178.18 15,670.20|  888,696,815.97| 1,171,801,965.93

All Investments in the portfollio are in compliance with the CTRMA's Investment policy and the relevent provisions of the Public Funds Investment Act Chapter 2256.023
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Mary Temple, Controller

Rate
October

0.0100%
0.0100%
0.0100%
0.0100%
0.0100%
0.0100%
0.0100%
0.0100%
0.0100%
0.0100%
0.0100%

0.0100%

0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%
0.0300%



10/31/2021

42%

Allocation of Funds

1%

ETotal in Pools
@Total in Money Market
OTotal in Fed Agencies

BTotal in CD's
57%
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Amount of Investments As of

October 31, 2021

Agency CUSIP # COST Book Value Market Value Yield to Maturity Purchased Matures FUND
Treasury 912828J76B 3,969,623.85 3,929,884.94 3,927,713.40 0.9787% 3/9/2021 3/31/2022 2020D Sub DSR
Treasury 912828J76 3,473,102.91 3,438,334.54 3,436,434.62 0.9787% 3/9/2021 3/31/2022 2016 Sub DSR
Treasury 912828J76E 80,375,344.30 79,570,726.79 79,526,758.32 0.9787% 3/9/2021 3/31/2022 2020E Sr Project
Treasury 912828J76D 74,433,372.42 73,688,238.51 73,647,520.53 0.9787% 3/9/2021 3/31/2022 Sr Lien DSR
Treasury 912828J76A 29,773,450.70 29,475,396.13 29,459,108.89 0.9787% 3/9/2021 3/31/2022 2020F Sub Project
Treasury 912828J76C 49,622,078.65 49,125,324.44 49,098,179.24 0.9787% 3/9/2021 3/31/2022 General Fund
Treasury 912828XW5 79,783,880.00 79,670,115.56 79,612,206.83 0.0529%  9/24/2021 6/30/2022 2021C Sr Project
Treasury 912796J75 9,999,383.60 9,999,589.07 9,998,778.30 0.0250%  9/24/2021 12/23/2021 General Fund
Agency - Federal Home Loan Bank 313385UQ7 14,997,337.50 14,997,781.25 14,996,400.00 0.0360%  9/24/2021 3/23/2022 General Fund
Agency - Federal Home Loan Bank 313379Q69 20,294,294.80 20,261,595.38 20,247,330.00 0.0550%  9/24/2021 6/10/2022 2020E Sr Project
Agency - Federal Home Loan Bank 313379Q69a 21,552,541.08 21,517,814.29 21,502,664.46 0.0550%  9/24/2021 6/10/2022 2021C Sub Project
Agency - Federal Farm Credit 3133EM5T5 2,444,854.60 2,444,866.72 2,443,459.65 0.0076%  9/24/2021 9/21/2022 Grant Fund
Agency - Federal Farm Credit 3133EM5T5a 9,999,405.30 9,999,454.86 9,993,700.00 0.0076%  9/24/2021 9/21/2022 Sr Lien DSR
Agency - Federal Farm Credit 3133EM5T5b 99,994,053.00 99,994,548.58 99,937,000.00 0.0076%  9/24/2021 9/21/2022 2021B Sr Project

500,712,722.71 498,113,671.06 497,827,254.24
Cummulative Interest Income

Agency CUSIP # COST Amortization Book Value Maturity Value Accrued Interest Amortization Interest Earned
Treasury 912828J76B 3,969,623.85 (39,738.91) 3,929,884.94 3,901,500.00 5,689.69 (5,676.99) 12.70
Treasury 912828J76 3,473,102.91 (34,768.36) 3,438,334.55 3,413,500.00 4,978.02 (4,966.91) 11.11
Treasury 912828J76E 80,375,344.30 (804,617.51) 79,570,726.79 78,996,000.00 115,202.50 (114,945.36) 257.14
Treasury 912828J76D 74,433,372.42 (745,133.91) 73,688,238.51 73,156,000.00 106,685.83 (106,447.70) 238.13
Treasury 912828J76A 29,773,450.70 (298,054.58) 29,475,396.12 29,262,500.00 42,674.48 (42,579.22) 95.26
Treasury 912828J76C 49,622,078.65 (496,754.21) 49,125,324.44 48,770,500.00 71,123.65 (70,964.89) 158.76
Treasury 912828XW5 79,783,880.00 (113,764.44) 79,670,115.56 78,760,000.00 229,716.66 (113,764.44) 115,952.22
Treasury 912796J75 9,999,383.60 205.47 9,999,589.07 10,000,000.00 - 205.47 205.47
Agency - Federal Home Loan Bank 313385UQ7 14,997,337.50 443.75 14,997,781.25 15,000,000.00 - 443.75 443.75
Agency - Federal Home Loan Bank 313379Q69 20,294,294.80 (32,699.42) 20,261,595.38 20,000,000.00 70,833.33 (32,699.42) 38,133.91
Agency - Federal Home Loan Bank 313379Q69a 21,552,541.08 (34,726.79) 21,517,814.29 21,240,000.00 75,225.00 (34,726.79) 40,498.21
Agency - Federal Farm Credit 3133EM5T5 2,444,854.60 12.12 2,444,866.72 2,445,000.00 142.62 12.12 154.74
Agency - Federal Farm Credit 3133EM5T5a 9,999,405.30 49.56 9,999,454.86 10,000,000.00 583.33 (632.89) (49.56)
Agency - Federal Farm Credit 3133EM5T5b 99,994,053.00 495.58 99,994,548.58  100,000,000.00 5,833.34 495.58 6,328.92

500,712,722.71 (2,599,051.65) 498,113,671.06  494,945,000.00 728,688.45 (526,247.69) 202,440.76
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Goldman Sachs

Goldman Sachs

Goldman Sachs

Goldman Sachs

Goldman Sachs

Goldman Sachs

Goldman Sachs

Goldman Sachs

ESCROW FUNDS

Travis County Escrow Fund - Elroy Road
Balance Accrued Balance
10/1/2021 Additions Interest Withdrawals 10/31/2021
9,503,936.78 218.95 1,440,507.54 8,063,648.19
Travis County Escrow Fund - Ross Road
Balance Accrued Balance
10/1/2021 Additions Interest Withdrawals 10/31/2021
86,167.67 2.16 86,169.83
Travis County Escrow Fund - Old San Antonio Road
Balance Accrued Balance
10/1/2021 Additions Interest Withdrawals 10/31/2021
84,770.94 1.90 84,772.84
Travis County Escrow Fund - Old Lockhart Road
Balance Accrued Balance
10/1/2021 Additions Interest Withdrawals 10/31/2021
261,137.32 5.73 261,143.05
Travis County Escrow Fund - County Line Road
Balance Accrued Balance
10/1/2021 Additions Interest Withdrawals 10/31/2021
498,601.86 10.70 27,480.09 471,132.47
Travis County Escrow Fund - South Pleasant Valley Road
Balance Accrued Balance
10/1/2021 Additions Interest Withdrawals 10/31/2021
363,451.81 7.84 363,459.65
Travis County Escrow Fund - Thaxton Road
Balance Accrued Balance
10/1/2021 Additions Interest Withdrawals 10/31/2021
162,021.18 3.50 162,024.68
Travis County Escrow Fund - Pearce Lane Road
Balance Accrued Balance
10/1/2021 Additions Interest Withdrawals 10/31/2021
354,288.47 7.66 354,296.13

15



188

183 South Design-Build Project

Contingency Status
October 31, 2021

CENTRAL TEXAS REGIONAL
MOBILITY AUTHORITY

Original Construction Contract Value: $581,545,700

Total Project Contingency $47,860,000
CO#1 City of Austin ILA Adjustment (52,779,934)
CO#2  Addition of Coping to Soil Nail Walls $742,385
CO#4 Greenroads Implementation $362,280
CO#6 51st Street Parking Trailhead $477,583
CO#9 Patton Interchange Revisions $3,488,230

City of Austin Utility (51,010,000 - no cost to
#1
CO#10 RMA) S0
CO#17 Boggy Creek Turnaround $2,365,876
CO#21 Wall 125 Differing Site Condition - Part A $1,263,577
CO#26  Roadway Paving Additions $1,302,696
g CO#28 Cable Barrier System $316,501
B CO#21b Wall 125 Differing Site Condition - Part B $1,292,264
%" CO-31  City of Austin Waterline 133 (Bolm Rd) $632,557
o CO-37 Montopolis Truss Bridge Rail Revision and $597.572
Overlay
Maintenance and Repair Reimbursement (D-B
CO-20b 396,195
Contract Sect. 11.2) - Part 2 >
Others Less than $300,000 (31) $2,864,386
Executed Change Orders $13,322,000
Change Orders Under Negotiation $620,000
Potential Contractual Obligations $14,335,000
(-) Total Obligations $28,277,000
Remaining Project Contingency $19,583,000
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m 290E Ph. IlI
ERGLL Contingency Status

October 31, 2021 MOBILITY AUTHORITY

Original Construction Contract Value: $71,236,424

Total Mobility Authority Contingency $10,633,758
Total TxDOT Project Contingency $15,292,524
Others Less than $300,000 (11) $311,351
(7]
c
'% Executed Change Orders $311,351
20
'8 Change Orders Under Negotiation $289,599
Potential Contractual Obligations $1,860,000
(-) Total Obligations $2,460,950
Remaining Mobility Authority Contingency $8,396,254
Remaining TXxDOT Contingency $15,069,078
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183A Phase lll Project

83A Contingency Status
COPHASEM] ) tober 31, 2021

CENTRAL TEXAS REGIONAL
MOBILITY AUTHORITY

Original Construction Contract Value: $175,695,656

Remaining Project Contingency

Total Project Contingency $9,640,442
Others Less than $300,000 (2) SO
(%)
c
o
s Executed Change Orders SO
20
'8 Change Orders Under Negotiation $45,000
Potential Contractual Obligations SO
(-) Total Obligations $45,000
$9,595,442
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Contingency Status
October 31, 2021

183 North Mobility Project

CENTRAL TEXAS REGIONAL
MOBILITY AUTHORITY

Original Construction Contract Value: $477,149,654

Total Project Contingency $39,541,000

c

.g Executed Change Orders SO

()

(oT)

§ Change Orders Under Negotiation S14,740,000
Potential Contractual Obligations $10,000,000

(-) Total Obligations $24,740,000

Remaining Project Contingency $14,801,000
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PERFORMANCE

As of October 31, 2021 October Averages
Current Invested Balance $8,641,191,692.82 Average Invested Balance $8,812,309,532.22
eighted Average Maturi ays verage Mon ield, on a simple basis . o
Weighted A Maturity (I 47 Day: A Monthly Yield ple b 0.0100%
eighted Average Life ays verage Weighte aturi ays
Weighted A Life (2 62Days A Weighted Maturity (1 41 Day
Net Asset Value 1.000040  Average Weighted Life (2) 58 Days
Total Number of Participants 963 Definition of Weighted Average Maturity (1) & (2)
Management Fee on Invested Balance 0.06%* (D) This weighted average maturity calculation uses the SEC Rule 2a-7 definition for stated maturity for
. . any floating rate instrument held in the portfolio to determine the weighted average maturity for the
Interest Distributed $489,359.78 pool. This Rule specifies that a variable rate instruction to be paid in 397 calendar days or less shall be
Management Fee Collected $414,515.49 deemed to have a maturity equal to the period remaining until the next readjustment of the interest rate.
’ (2) This weighted average maturity calculation uses the final maturity of any floating rate instruments
% of Portfolio Invested Beyond 1Year 0.35% held in the portfolio to calculate the weighted average maturity for the pool.
Standard & Poor’s Current Rating AAAM The maximum management fee authorized for the TexSTAR Cash Reserve Fund is 12 basis points. This
fee may be waved in full or in part in the discretion of the TexSTAR co-administrators at any time as
Ratesreflect historical information and are not an indication of future performance. provided forin the TexSTAR Information Statement.

NEW PARTICIPANTS

We would like to welcome the following entities who joined the TexSTAR program in October:
Brazoria County Municipal Utility District No. 66 * Harris County Municipal Utility District No. 538
* Luce Bayou Public Utility District * Montgomery County Municipal Utility District No. 165
*Montgomery County Municipal Utility District No. 166

HOLIDAY REMINDER

In observance of the Veterans Day holiday, TexSTAR will be closed Thursday, November 11, 2021. All ACH transactions initiated on Wednesday,
November 10th will settle on Friday, November 12th.

Inobservance of the Thanksgiving Day holiday, TexSTAR will be closed Thursday, November 25, 2021. All ACH transactions initiated on Wednesday,
November 24th will settle Friday, November 26th. Notification of any early transaction deadlines on the day preceding or following this holiday will be

sent out by email to the primary contact on file for all TexSTAR participants.

ECONOMIC COMMENTARY

Market review

Early in the month, Congress extended the debt ceiling limit for two months. With the debt ceiling issue deferred until December, the market’s
focus shifted from politics in Washington to the Federal Reserves’ (Fed’s) monetary policy, economic growth and inflation. October was a bumpy
month for fixed income markets as a combination of persistent bottlenecks in the global supply chain and booming energy prices increased
concerns about prolonged inflationary pressures, leading markets to price in a faster pace of tightening from central banks across the world. The
two-year US Treasury note, which yielded 0.21% in mid-September, hit a high 0f 0.56% in yield before ending at 0.50%. Meanwhile, with the first
tightening still a ways away, Treasury bill yields were more muted. The three-month Treasury bill yield ended the month at 0.05%, up only 1.5 bps;

and the 12-month Treasury bill yield ended at 0.12%, up 5 bps. (continued page 4)
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INFORMATION AT A GLANCE

91to 180 days
18.83%

PORTFOLIO BY
INVESTMENT
AS OF OCTOBER 31,

TYPE OF

181+ days
2.33%

2021

1to 7 days
43.15%

31to 90 days
21.77%
8to 30 days
13.92%
DIST BUTION OF
PARTICIPANTS BY TYPE
AS OF OCTOBER 31, 2021

Treasuries
55.19%

Utility District
26.47%

School District
28.87%

(1) Portfolio by Maturity is calculated using WAM (1) definition for stated maturity. See page 1 for definition

HISTORICAL PROGRAM

Agencies
11.80%

Repurchase

Agreements
33.01%
PORTFOLIO BY
MATURITY

BER 31, 20210
Other .
7.89% City

25.44%

INFORMATION

County
5.82%

Health Care
2.91%

Higher
Education
2.60%

AVERAGE BOOK MARKET NET NUMBER OF
MONTH RATE VALUE VALUE ASSET VALUE WAM (1) WAL (2) PARTICIPANTS
Oct 21 0.0100% $8,641,191,692.82 $8,641,540,291.95 1.000040 41 58 963
Sep 21 0.0100% 9,019,799,096.23 9,020,390,786.23 1.000065 43 62 958
Aug 21 0.0100% 8,945,411,473.29 8,945,978,474.21 1.000063 52 74 955
Jul 21 0.0100% 9,139,785,043.86 9,140,404,119.19 1.000071 41 68 949
Jun 21 0.0100% 9,172,985,137.74 9,173,600,615.43 1.000084 40 71 943
May 21 0.0100% 9,216,832,522.03 9,217,901,991.74 1.000116 46 82 938
Apr 21 0.0113% 8,986,711,365.42 8,987,836,525.94 1.000131 40 78 936
Mar 21 0.0216% 9,103,231,627.43 9,104,638,524.44 1.000154 47 86 935
Feb 21 0.0334% 9,576,230,496.50 9,577,678,764.35 1.000151 46 87 934
Jan 21 0.0583% 9,443,485,770.86 9,445,046,065.21 1.000165 38 84 934
Dec 20 0.0676% 8,682,050,804.34 8,683,648,113.09 1.000183 42 96 933
Nov 20 0.0944% 8,910,228,194.78 8,911,909,859.79 1.000188 46 104 933

PORTFOLIO ASSET SUMMARY AS OF OCTOBER 31, 2021
BOOK VALUE MARKET VALUE
Uninvested Balance $ 59.26 $ 59.26
Accrual of Interest Income 3,168,827.66 3,168,827.66
Interest and Management Fees Payable (516,147.34) (516,147.34)
Payable for Investment Purchased 0.00 0.00
Repurchase Agreement 2,851,802,999.82 2,851,802,999.82
Government Securities 5,786,735,953.42 5,787,084,552.55
TOTAL $ 8,641,191,692.82 $ 8,641,540,291.95

Market value of collateral supporting the Repurchase Agreements is at least 102% of the Book Value. The portfolio is managed by J.P. Morgan Chase & Co. and the assets are
safekept in a separate custodial account at the Federal Reserve Bank in the name OQ"HOXSTAR. The only source of payment to the Participants are the assets of TexSTAR.
Thereis no secondary source of payment for the pool such as insurance or guarantee. Should yourequire a copy of the portfolio, please contact TexSTAR Participant Services.



TEXSTAR VERSUS 90-DAY TREASURY BILL

0.20
0.10
0.00 L
-0.10
8/15 8/31 9/15 9/30 10/15 10/31
== TexSTAR Rate 90 Day T-BILL Rate

This material is for information purposes only. This information does not represent an offer to buy or sell a security. The above rate information is obtained from sources that are believed to

be reliable; however, its accuracy or completeness may be subject to change. The TexSTAR management fee may be waived in full or in part at the discretion of the TexSTAR co-administrators
and the TexSTAR rate for the period shown reflects waiver of fees. This table represents historical investment performance/return to the customer, net of fees, and is not an indication of future
performance. An investment in the security is not insured or guaranteed by the Federal Deposit Insurance Corporation or any other government agency. Although the issuer seeks to preserve
the value of an investment of $1.00 per share, it is possible to lose money by investing in the security. Information about these and other program details are in the fund’s Information Statement
which should be read carefully before investing. The yield on the 90-Day Treasury Bill (“T-Bill Yield”) is shown for comparative purposes only. When comparing the investment returns of the
TexSTAR pool to the T-Bill Yield, you should know that the TexSTAR pool consists of allocations of specific diversified securities as detailed in the respective Information Statements. The

T-Bill Yield is taken from Blo()mherg Finance L.P. and represents the daily closingyield on the then current 90-Day T-Bill. The TexSTARyield is calculated in accordance with regulations
governing the registration of open-end management investment companies under the Investment Company Act of 1940 as promulgated from time to time by the federal Securities and Exchange
Commission.

DAILY SUMMARY FOR OCTOBER 2021

MNY MKT FUND  DAILY ALLOCATION INVESTED MARKET VALUE WAM WAL
EQUIV. [SEC Std.] FACTOR BALANCE PER SHARE DAYS (1) DAYS (2)
10/1/2021 0.0100% 0.000000274 $8,990,509,811.17 1.000063 38 56
10/2/2021 0.0100% 0.000000274 $8,990,509,811.17 1.000063 38 56
10/3/2021 0.0100% 0.000000274 $8,990,509,811.17 1.000063 38 56
10/4/2021 0.0100% 0.000000274 $8,965,027,203.41 1.000069 37 55
10/5/2021 0.0100% 0.000000274 $8,832,585,696.66 1.000064 40 58
10/6/2021 0.0100% 0.000000274 $8,854,341,435.10 1.000055 39 57
10/7/2021 0.0100% 0.000000274 $9,053,023,535.78 1.000060 39 56
10/8/2021 0.0100% 0.000000274 $9,001,396,379.68 1.000049 37 54
10/9/2021 0.0100% 0.000000274 $9,001,396,379.68 1.000049 37 54
10/10/2021 0.0100% 0.000000274 $9,001,396,379.68 1.000049 37 54
10/11/2021 0.0100% 0.000000274 $9,001,396,379.68 1.000049 37 54
10/12/2021 0.0100% 0.000000274 $8,885,564,811.22 1.000053 38 55
10/13/2021 0.0100% 0.000000274 $8,844,676,777.24 1.000058 38 55
10/14/2021 0.0100% 0.000000274 $8,819,207,759.70 1.000060 37 54
10/15/2021 0.0100% 0.000000274 $8,863,141,039.48 1.000050 36 53
10/16/2021 0.0100% 0.000000274 $8,863,141,039.48 1.000050 36 53
10/17/2021 0.0100% 0.000000274 $8,863,141,039.48 1.000050 36 53
10/18/2021 0.0100% 0.000000274 $8,820,708,658.77 1.000050 36 52
10/19/2021 0.0100% 0.000000274 $8,817,298,490.10 1.000053 35 52
10/20/2021 0.0100% 0.000000274 $8,757,864,435.32 1.000055 46 61
10/21/2021 0.0100% 0.000000274 $8,670,443,771.61 1.000049 48 64
10/22/2021 0.0100% 0.000000274 $8,563,676,464.67 1.000043 47 63
10/23/2021 0.0100% 0.000000274 $8,563,676,464.67 1.000043 47 63
10/24/2021 0.0100% 0.000000274 $8,563,676,464.67 1.000043 47 63
10/25/2021 0.0100% 0.000000274 $8,627,019,164.66 1.000044 47 63
10/26/2021 0.0100% 0.000000274 $8,695,711,498.46 1.000044 48 64
10/27/2021 0.0100% 0.000000274 $8,685,050,873.43 1.000045 48 63
10/28/2021 0.0100% 0.000000274 $8,671,928,844.07 1.000045 48 64
10/29/2021 0.0100% 0.000000274 $8,641,191,692.82 1.000040 47 62
10/30/2021 0.0100% 0.000000274 $8,641,191,692.82 1.000040 47 62
10/31/2021 0.0100% 0.000000274 $8,641,191,692.82 1.000040 47 62
22

Average 0.0100% 0.000000274 $8,812,309,532.22 41 58
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ECONOMIC COMMENTARY (cont.)

Real GDP expanded at a meager 2% annual rate in the third quarter, below the 2.6% consensus estimate and a sharp slowdown from
robust gains earlier in the year, driven by worsening supply chain constraints and a delta-driven slowdown in consumption. Consumer
spending, which makes up 69% of the economy, markedly decelerated, growing at just 1.6% after climbing 12.0% and 11.6% in the past
two quarters. This weakness largely reflects the toll of deepening supply shortages and transportation bottlenecks on spending, with

spending on goods falling 9.2% this past quarter. Weaker auto sales alone subtracted 2.4% points from GDP.

The rotation to services continued, although at a slower pace from the previous quarter as coronavirus cases once again surged. While
supply chain issues may persist well into 2022, recent data confirms economic momentum is beginning to pick up. The October flash
PMIs overall were better than expected on a composite basis. While manufacturing fell more than expected from 60.7 to 59.2 due to

supply constraints continuing to impact the sector, services bounced sharply to 58.2 from 54.9, benefiting from a decline in COVID cases.

Inflation has well surpassed the Federal Open Market Committee’s (FOMC’s) 2% target, with the headline PCE price index rising +4.4%
year-over-year (y/y) in September. The core PCE deflator also rose to + +3.6% y/y. The September CPI report showed consumer prices
have resumed a faster pace of growth as more sustainable sources of inflation are now picking up. Headline CPI for September rose +5.4%
y/y, primarily driven by increases in the prices of food and shelter. Further increases in shelter costs, which make up a third of the overall

index, could provide a more durable tailwind to inflation in the coming months.
Outlook

The pandemic and the policy responses have set off a wave of inflation that is more than double the Fed’s long-run target. While supply
chain challenges are expected to linger well into 2022, subsiding COVID-19 infections and stronger household spending in the final
months of the year should allow the economy to soon overcome these roadblocks. Inventories remain at very low levels and strong supply
chain spending should allow companies to gradually restock shelves and meet more consumer demand. That being said, we do expect
the post-pandemic economic environment to manifest somewhat higher inflation than over the last decade due to higher wage growth,

faster-rising rents and higher inflation expectations.

Recent data have confirmed a pickup in momentum. September existing home sales and durable goods came in strong, October consumer
confidence bounced and weekly initial jobless claims reached new pandemic lows. We expect GDP to reaccelerate over the next two
quarters to an above-5% rate, before slowing to a roughly 2% pace thereafter. Soothing supply chain woes may prove easier than solving

the riddle of chronic worker shortages, which may pose a more permanent roadblock to growth later in 2022 and beyond.

The third-quarter corporate earnings season has been very strong so far. As of this writing, with 74% of market cap reporting, 82% of
companies have beaten earnings expectations and 66% have surpassed revenue expectations. Still, the earnings surge is likely to slow
dramatically in 2022 as companies face higher interest rates, faster-growing wages, slowing economic growth and potentially higher

taxes.

At its November FOMC meeting, the Fed announced that it will begin tapering its asset purchases. Starting in mid-November, the Fed
will reduce its monthly purchases by $15 billion ($10 billion in U.S. Treasuries and $5 billion in mortgage-backed securities), but may
adjust these amounts going forward depending on changes in their economic outlook. While the committee said that supply and demand
imbalances have contributed to “sizable price increases in some sectors,” they also hedged a bit, adding “Inflation is elevated largely
reflecting factors that are expected to be transitory.” Once tapering ends in mid-2022, the Fed is likely to begin its first rate hike in late
2022 or early 2023.

This information is an excerpt from an economic report dated October 2021 provided to TexSTAR by JP Morgan Asset Management, Inc., the investment manager of the TexSTAR pool.
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TEXSTAR BOARD MEMBERS

Monte Mercer North Central TX Council of Government Governing Board President

David Pate Richardson ISD Governing Board Vice President
Anita Cothran City of Frisco Governing Board Treasurer
David Medanich Hilltop Securities Governing Board Secretary
Jennifer Novak J.P. Morgan Asset Management Governing Board Asst. Sec./Treas
Brett Starr City of Irving Advisory Board

James Mauldin DFW Airport/Non-Participant Advisory Board

Sandra Newby Tarrant Regional Water Dist/Non-Participant =~ Advisory Board

Eric Cannon Qualified Non-Participant Advisory Board

Ron Whitehead Qualified Non-Participant Advisory Board

The material provided to TexSTAR from J.P. Morgan Asset Management, Inc., the investment manager of the TexSTAR pool, is for informational and educational purposes only, as of the date

of writing and may change at any time based on market or other conditions and may not come to pass. While we believe the information presented is reliable, we cannot guarantee its accuracy.
HilltopSecurities is a wholly owned subsidiary of Hilltop Holdings, Inc. (NYSE: HTH) located at 717 N. Hardwood Street, Suite 3400, Dallas, TX 75201, (214) 859-1800. Member NYSE/FINRA/SIPC.
Past performance is no guarantee of future results. Investment Management Services are offered through J.P. Morgan Asset Management Inc. and/or its affiliates. Marketing and Enrollment

duties are offered through HilltopSecurities and/or its affiliates. HilltopSecurities and J.P. Morgan Asset Management Inc. are separate entities.
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A Hilltop Holdings Company.
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GENERAL MEETING OF THE BOARD OF DIRECTORS
OF THE
CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY

RESOLUTION NO. 21-074

DENYING AN APPEAL BY PARSONS NEOLOGY JOINT VENTURE
OF THE EXECUTIVE DIRECTOR’S PROTEST DETRMINATION REGARDING
THE SELECTION OF ELECTRONIC TRANSACTION CNSULTANTS, LLC
FOR AWARD OF A CONTRACT TO PROVIDE TOLL COLLECTION
INTEGRATION AND MAINTENNANCE SERVICES

WHEREAS, by Resolution No. 21-065, dated October 27, 2021, the Central Texas Regional Mobility
Authority Board of Directors (Board) approved the selection of Electronic Transaction Consultants,
LLC (ETC) to provide electronic toll collection integration and maintenance services to the Mobility
Authority; and

WHEREAS, on November 2, 2021, a timely protest was filed by Parsons-Necology Joint Venture
(PNJV) contesting the selection of ETC and raising several issues with regard to ETC’s ability to
perform the work including the potential reliance on Neology’s proprictary software and questions
related to whether ETC appropriately documented prior experience acting in a revenue collection
capacity; and

WHEREAS, on November 29, 2021, following a review of the protest submitted by PNIV, the
Mobility Authority Policy Code, the procurement materials, the proposal submitted by ETC and other
supporting documentation, the Executive Director denied PNJV's protest; and

WHEREAS, on December 9, 2021, PNJV filed a formal appeal of the Executive Director’s protest
determination with the Board; and

WHEREAS, in accordance with Mobility Authority policies and procedures, the Board scheduled
PNIV’s appeal of the Executive Director’s protest determination for discussion, consideration and
appropriate action at its December 15, 2021 Board Meeting.

NOW THEREFORE, BE IT RESOLVED, that after due consideration of the information presented by
Parsons-Neology Joint Venture and Mobility Authority staff, the Board hereby denies the appeal of
the Executive Director’s protest determination filed by Parsons-Neology Joint Venture and upholds its
award of the contract to provide toll collection integration and maintenance services to Electronic
Transaction Consultants, LLC,

Adopted by the Board of Directors of the Central Texas Regional Mobility Authority on the 15" day
of December 2021.

Submitted and reviewed by: Ap;‘o;ed: z /)

James M. Bass Robert W/ enkins,‘r Jr.
Executive Director Chairman, Board of Directors




GENERAL MEETING OF THE BOARD OF DIRECTORS
OF THE
CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY

RESOLUTION NO. 21-075

APPROVING A CONTRACT WITH
ELECTRONIC TRANSACTION CONSULTANTS, LLC FOR ELECTRONIC TOLL
COLLECTION INTEGRATION AND MAINTENANCE SERVICES

WHEREAS, the Mobility Authority currently uses an outsourced solution developed by Kapsch
TrafficCom USA Inc. to handle the end-to-end toll transaction management processes and workflow;
and

WHEREAS, Mobility Authority is developing a data platform to transition all toll transaction data
processing and data management capabilities after the point of transaction creation from Kapsch
TrafficCom USA Inc. to the Mobility Authority; and

WHEREAS, the Mobility Authority requires a vendor to provide electronic toll collection integration
and maintenance services to interface with the new data platform; and

WHEREAS, by Resolution No. 21-065, dated October 27, 2021, the Board authorized the Executive
Director to negotiate a contract with Electronic Transaction Consultants, LLC to provide electronic
toll collection integration and maintenance services for the Mobility Authority; and

WHEREAS, the Executive Director and Electronic Transaction Consultants, LLC have negotiated a
proposed contract for electronic toll collection integration and maintenance services in an amount not
to exceed $79,720,455; and

WHEREAS, the Executive Director recommends that the Board approve the proposed contract with
Electronic Transaction Consultants, LLC in the form or substantially the same form attached hereto
as Exhibit A.

NOW THEREFORE, BE IT RESOLVED, that the Board hereby approves the contract with
Electronic Transaction Consultants, LLC for electronic toll collection integration and maintenance
services in an amount to not exceed $79,720,455 and authorizes the Executive Director to finalize
and execute the contract on behalf of the Mobility Authority in the form or substantially same form
attached hereto as Exhibit A.

Adopted by the Board of Directors of the Central Texas Regional Mobility Authority on the 15% day
of December 2021.

Submitted and reviewed by: Apprpved:
James M. Bass ’ Kdi)ert W%enkinsq/ Jr.

Executive Director Chairman, Board of Directors
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CENTRAL TEXAS REGIONAL MOBILITY AUTHORITY
AGREEMENT FOR
ROADSIDE TOLL COLLECTION SYSTEM INSTALLATION AND MAINTENANCE
SERVICES

This Agreement for Roadside Toll Collection System Installation and Maintenance
Services (the “Agreement”) is made and entered into by and between the Central Texas Regional
Mobility Authority (the “CTRMA?”), a regional mobility authority and a political subdivision of
the State of Texas, and Electronic Transaction Consultants, LLC (the “Contractor”), to be effective
as of the 15th day of December, 2021 (the “Effective Date”). The purpose of the Agreement is to
provide for the implementation of roadside toll collection equipment on one or more CTRMA
Projects and potentially projects of other toll authorities, as well as to provide for maintenance
services for the roadside toll collection equipment.

WITNESSETH:
The parties acknowledge the following:

WHEREAS, pursuant to that certain Request for Proposals dated March 18, 2020 (the
“RFP”), the CTRMA sought to identify and obtain the services of a qualified firm to provide toll
collection system installation and maintenance services for the CTRMA, and, potentially, other
regional mobility authorities; and

WHEREAS, five (5) firms were shortlisted from a total of six (6) firms that submitted
responses setting forth their respective qualifications and proposals for the work; and

WHEREAS, the Contractor was identified by the CTRMA as the best value proposer to
provide the required services; and

WHEREAS, this Agreement has been negotiated and finalized between the parties
whereby services will be provided by the Contractor and compensation will be paid by the
CTRMA pursuant to the terms hereof.

NOW, THEREFORE, in consideration of the benefits received and realized by the
respective parties hereto, the parties do hereby agree as follows:

ARTICLE 1
THE SERVICES

The CTRMA hereby retains the Contractor, as an independent contractor, and the
Contractor agrees to provide toll collection system installation and maintenance services to the
CTRMA, and possibly other toll authorities upon the terms and conditions provided in this
Agreement. The scope of services are described in Appendix “A”, and shall include, but not be
limited to: (1) the design and implementation of an electronic toll collection system (“ETCS”) for
newly constructed or expanded CTRMA projects and replacement of existing toll collection
systems on CTRMA projects (the “Installation Services™); and (2) maintenance of the ETCS (the
“Maintenance Services”) (the Installation Services and Maintenance Services, along with other



services described in Appendix “A”, are collectively referred to herein as the “Services”). In
performing the Services, the Contractor shall comply with the business rules set forth in Appendix
“A” (the “Business Rules”) which set for the criteria and conditions for various operational
requirements of the ETCS.

The Contractor acknowledges and agrees that the Services provided for herein will be
provided to the CTRMA and may also be provided for the benefit of other toll authorities through
agreements between the CTRMA and the other entities. All terms related to the performance of
the Services hereunder to and for the CTRMA shall apply equally to Services provided to other
toll authorities, and the CTRMA shall have the right, without objection from the Contractor, to
seek performance hereunder and enforce the terms of this Agreement on its own behalf and on
behalf of any other entities receiving the Services provided for herein.

The Contractor shall be expected to operate independently from the CTRMA and without
extensive oversight and direction. The Contractor represents and warrants that it shall commit the
personnel and resources required to respond promptly and fully to the responsibilities and tasks
assigned by the CTRMA throughout the term of the Contractor’s performance of the Services
described in this Agreement.

ARTICLE 2
PROSECUTION OF WORK AND COMPENSATION

The CTRMA Board of Directors has established a not to exceed amount of $79,720,455.00
for this Agreement. In no event will the not to exceed amount be exceeded without prior approval
by the CTRMA Board of Directors. No compensation shall be paid for work performed that is not
authorized by the CTRMA Executive Director in a written Work Authorization, as described
below. Authorization for Contractor to perform the Services, payment of compensation for
Contractor’s work, and other aspects of the mutual obligations concerning Contractor’s work and
payment therefore are as follows:

2.1 INSTALLATION SERVICES

a. Commencement of Work. The Contractor shall not proceed with any
Installation Services until a Work Authorization has been issued pursuant to subsection 2.1.b.
below. Each Work Authorization for an existing CTRMA Project shall include a transition plan
within the scope, generally describing a sequence and schedule for replacing and/or installing
roadside toll collection equipment on the CTRMA Project.

b. Work Authorizations. Each activity, task, or project related to the
Installation Services shall be performed pursuant to a separate Work Authorization, signed by the
CTRMA and the Contractor. Work shall be performed in accordance with the scope, schedule,
and budget set forth in said Work Authorization. The standard form of Work Authorization is
attached hereto as Appendix “B” and made a part hereof. The standard form of Work
Authorization may be modified during the term of this Agreement at the direction of the CTRMA
or as agreed to by the Parties. No amendment of this Agreement is required if the standard form
of Work Authorization is amended.




Upon written (including emailed) request from the CTRMA, the Contractor shall prepare
a Work Authorization for a specific task or project, to be submitted for the CTRMA’s approval.
A proposed Work Authorization must be submitted within thirty (30) days of receipt of the written
(or emailed) request. No work shall begin on the activity until the Work Authorization is approved
by the CTRMA’s Executive Director and is fully executed. The basis for payment on each Work
Authorization will be stated in the Work Authorization as either (i) a lump sum, which may be
paid in multiple milestone payments, or (ii) cost plus, using the Installation Service Unit Prices
shown in Appendix “C” and estimated hours calculated based on the labor rates shown in
Appendix “E”. In all cases a maximum “not-to-exceed” amount for the work will be identified in
the Work Authorization, and in no event will the maximum be exceeded without prior approval by
the CTRMA Executive Director.

The assignment and authorization of work, if any, shall be at the sole
discretion of the CTRMA.

C. Early Completion Incentives. As an inducement to the Contractor to
complete the Installation Services subject to a particular Work Authorization in advance of the
original completion deadline, the CTRMA may specify in a Work Authorization an amount to be
paid as an early completion incentive, and a methodology for determining when all or a portion of
the incentive payment has been earned. If, at the option of the CTRMA, an early completion
incentive is made available, the maximum amount thereof shall be reflected in the Work
Authorization as part of the not to exceed amount stated therein. The CTRMA is not required to
make an early completion incentive available on any project or in any Work Authorization.

d. Delays in Completing Installation Services. It is critical to the financial
stability of the CTRMA and essential for the convenience of the traveling public that the
performance of Installation Services is carried out in accordance with the schedules set forth in
any Work Authorization. Damages for failure to meet a schedule deadline are difficult to estimate,
and therefore shall result in liquidated damages being assessed by the CTRMA at a rate specified
in the applicable Work Authorization, unless specific time extensions have been requested by the
Contractor and approved by the CTRMA, at its sole discretion. The CTRMA reserves the right to
deduct the amount of liquidated damages from any funds due the Contractor. If retained funds or
other funds due the Contractor are not sufficient to cover the liquidated damages, the Contractor,
or surety (as set forth in Article 7) shall promptly pay the amount due. Nothing herein shall
preclude the delay in performance from being an event providing for notice and possible
termination under Article 4. Without waiving the foregoing, if at any time during the term of this
Agreement the Contractor cannot provide the requested Installation Services within the time
required by the CTRMA or for any other reason, the CTRMA may, without waiving any other
rights it may have under this Agreement, procure the Installation Services from any other source
it deems capable of providing those Installation Services.

e. Adjustment of Installation Services Prices. The initial prices to be used for
establishing the Installation Services Unit Prices in any Work Authorization are set forth in
Appendix “C” and Appendix “E” and shall be adjusted annually commencing on the second
anniversary of this Agreement to account for increases or decreases in the costs of labor and
materials from the costs as of the Effective Date. Any increase or decrease in the annual
adjustment shall not result in rates increasing or decreasing by more than 5% from the prior years’




adjustment. Notwithstanding the foregoing, the Installation Services Unit Prices in any Work
Authorization in effect at the time of an adjustment will not be subject to such adjustment. Price
adjustments subject to this subsection 2.1.e. shall be based on the following indices:

I. labor amounts shall be adjusted in accordance with the Consumer
Price Index (CPI) for Urban Wage Earners and Clerical Installation Workers for the Austin, Texas
metropolitan area (“all items”) as published by the U.S. Department of Labor, Bureau of Labor
Statistics.

ii. material amounts shall be adjusted in accordance with the Electrical
Machinery and Equipment Index (WPU 117), as published by the U.S. Bureau of Labor Statistics.

2.2 MAINTENANCE SERVICES

a. Commencement of the Maintenance Services. The initiation of the
Maintenance Services shall commence with the issuance of a Work Authorization describing the
facilities and equipment to be maintained. A Work Authorization for Maintenance Services will
not be issued until all requirements under the Work Authorization for Installation Services for the
applicable CTRMA Project have been completed to the satisfaction of the CTRMA, and any
maintenance service required prior to the issuance of a Work Authorization for Maintenance
Services shall be deemed to be part of the requirements of the Installation Services.

b. Fees and Charges. The CTRMA shall pay a monthly fee (the “Monthly
Fee”) for the Maintenance Services to be performed using the Maintenance Services Unit Prices
set forth in the Appendix “D” and for the equipment and facilities identified therein and, if
applicable, the labor rates shown in Appendix “E”. The Monthly Fee shall be adjusted following
the Initial Term as provided in subsection 2.2.e.

C. Revisions to Scope of Maintenance Services. Any revision to the scope of
the Maintenance Services assigned to the Contractor in accordance with this Agreement, including
but not limited to the addition or removal of lanes or segments of CTRMA projects or an
adjustment in the price for the Maintenance Services, shall be implemented pursuant to a
Supplemental Work Authorization authorized by the CTRMA, which shall also include any
changes to the Monthly Fee.

d. Delays in Completing Maintenance Services. It is critical to the financial
stability of the CTRMA and essential for the convenience of the traveling public that the
performance of Maintenance Services is carried out in accordance with the Service Level
Agreements (“SLAS”) set forth in Appendix “F”. Damages for failure to meet a schedule deadline
are difficult to estimate, and therefore shall result in liquidated damages being assessed by the
CTRMA at a rate specified in the Appendix “F”, unless specific time extensions have been
requested by the Contractor and approved by the CTRMA, at its sole discretion. The CTRMA
reserves the right to deduct the amount of liquidated damages from any funds due the Contractor.
If retained funds or other funds due the Contractor are not sufficient to cover the liquidated
damages, the Contractor, or surety (as set forth in Article 7) shall promptly pay the amount due.
Nothing herein shall preclude the delay in performance from being an event providing for notice
and possible termination under Article 4. Without waiving the foregoing, if at any time during the




term of this Agreement the Contractor cannot provide the requested Maintenance Services within
the time required by the CTRMA or for any other reason, the CTRMA may, without waiving any
other rights it may have under this Agreement, procure the Maintenance Services from any other
source it deems capable of providing those Maintenance Services.

e. Adjustment of Maintenance Services Prices. The Monthly Fee shall not be
increased or decreased during the Initial Term except for adjustment as a result of adding additional
lanes or segments resulting in an increase in fees, or closing existing lanes or segments resulting
in a decrease in fees. The initial prices to be used for establishing the Monthly Fee are set forth in
Appendix “D” and Appendix “E” and shall be adjusted annually commencing on the second
anniversary of this Agreement to account for increases or decreases in the costs of labor and
materials from the costs as of the Effective Date. Any increase or decrease in the annual
adjustment shall not result in rates increasing or decreasing by more than 5% from the prior years’
adjustment. Price adjustments subject to this subsection 2.2.e. shall be based on the following
indices:

I. labor amounts shall be adjusted in accordance with the Consumer
Price Index (CPI) for Urban Wage Earners and Clerical Installation Workers for the Austin, Texas
metropolitan area (“all items”) as published by the U.S. Department of Labor, Bureau of Labor
Statistics.

ii. material amounts shall be adjusted in accordance with the Electrical
Machinery and Equipment Index (WPU 117), as published by the U.S. Bureau of Labor Statistics.

2.3 COMPENSATION, GENERALLY

a. EXPENSES. The compensation described above is anticipated by the
CTRMA and the Contractor to be full and sufficient compensation and reimbursement for the
performance of the Services. The Contractor shall not be entitled to reimbursement from the
CTRMA for out of pocket expenses incurred by the Contractor related to the performance of its
duties under this Agreement.

b. INVOICES AND RECORDS. The Contractor shall submit a monthly invoice
certifying the time sheets reflecting the number of hours worked by Contractor personnel and the
costs associated with providing the Services under this Agreement during the previous month, and
shall also present a reconciliation of monthly invoices and the Work Authorization (and related
estimates) to which the work relates. Each invoice shall be in such detail as is required by the
CTRMA, including a breakdown of Services provided pursuant to specified Work Authorizations
and, if applicable, a report reflecting the progress on each SLA subject to the specified Work
Authorization. The costs associated with work performed on any Work Authorization will be
tracked and reported to the CTRMA separately from other work performed by the Contractor. The
monthly invoice to the CTRMA will include a progress summary of the work performed the
previous month on each ongoing Work Authorization.

Upon request of the CTRMA, the Contractor shall also submit certified time
and expense records and copies of invoices that support the invoiced time and expense figures. In
the event that the work performed under this Agreement is subject to federal or state reporting



requirements, Contractor shall submit any supporting information required to comply with such
reporting requirements not otherwise provided for under this Agreement.

C. EFFECT OF PAYMENTS. Payment terms are net thirty (30) days after receipt
of an undisputed invoice. No payment by the CTRMA shall relieve the Contractor of its obligation
to timely deliver the Services required under this Agreement. If after approving or paying for any
Service, product or other deliverable, the CTRMA determines that said Service, product, or
deliverable does not satisfy the requirements of this Agreement, the CTRMA may reject the same
and, if the Contractor fails to correct, cure, or provide a plan acceptable to the CTRMA for cure
within a reasonable period of time, but no later than thirty (30) days after receipt of written notice
of the manner in which a Service, product, or deliverable does not satisfy the requirements of this
Agreement, and at no additional cost to the CTRMA, the Contractor shall return any compensation
received therefore. In addition to all other rights provided in this Agreement, the CTRMA shall
have the right to set off any amounts owed by the Contractor pursuant to the terms of this
Agreement upon providing the Contractor prior written notice thereof. Disputed amounts are to be
resolved pursuant to the dispute resolution process as provided in Article 38 of this Agreement. If
it is determined that the CTRMA has wrongfully withheld amounts from payment, the CTRMA
shall promptly pay all withheld amounts.

Except to the extent amounts owed may be set off as provided above, the CTRMA shall
make timely payments for all undisputed amounts. If any undisputed amounts remain outstanding
for more than sixty (60) days, the Contractor retains the right to suspend performance under this
Agreement (including but not limited to suspending CTRMA’s license to Software) without any
further obligation or liability. Contractor’s right to suspend performance is subject to first
providing a written notice to the CTRMA detailing the undisputed amounts which have been
outstanding for more than sixty (60) days. If the CTRMA fails to cure such outstanding undisputed
amounts no later than thirty (30) days after receipt of the written notice, Contractor may suspend
performance under this Agreement.

d. TAxes. The Contractor acknowledges that the CTRMA is a tax-exempt
entity under Sections 151.309, et seq., of the Texas Tax Code.

ARTICLE 3
TERM OF AGREEMENT

It is understood and agreed that the initial term of this Agreement shall be a period of six
(6) years, commencing on the Effective Date and concluding on December 15, 2027, (the “Initial
Term”) subject to the earlier termination of this Agreement pursuant to Articles 4 or 5 below or
further extension upon agreement of both parties. There shall be two (2) successive two (2) year
renewal terms following the expiration of the Initial Term, each of which shall be subject to
approval of the CTRMA Board of Directors. In addition to the Initial Term and the renewal terms,
the parties may agree to extend the term of this Agreement in order for the Contractor to provide
Maintenance Services for a period covering the useful life of the roadside toll collection equipment
on CTRMA Projects installed by the Contractor pursuant to this Agreement.

In addition to any termination rights set forth in this Agreement, either party may elect not
to extend the term of one or both of the renewal terms by providing one hundred eighty (180) days



written notice to the other prior to the end of the then current term. Upon delivery of such written
notice, the parties will commence the succession plan, as set forth in Appendix “A”. If at any time
during the term of this Agreement the Contractor cannot provide the requested Services within the
time required by the CTRMA or for any other reason, the CTRMA may, without waiving any other
rights it may have under this Agreement, procure the Services from any other source it deems
capable of providing those Services.

ARTICLE 4
TERMINATION FOR DEFAULT

Time is of the essence with respect to the performance and completion of all the Services
to be furnished by the Contractor pursuant to Work Authorizations issued and which specify an
agreed-upon completion or delivery date. Without limiting the foregoing, the Contractor shall
furnish all Services in such a manner and at such times as the CTRMA may require. Except as
provided below, should the Contractor at any time (a) not carry out its obligations under this
Agreement or (b) not be providing the Services to be rendered hereunder in an expeditious and
efficient manner and in full compliance with this Agreement, or if the Contractor shall fail in any
manner to discharge any other of its obligations under this Agreement, the CTRMA may, upon
providing the Contractor with not less than thirty (30) days prior written notice and opportunity to
cure (provided that in no event shall the cure period be more than thirty (30) days from receipt of
the written notice unless a plan for a longer cure period is provided by Contractor and approved by
the CTRMA in its sole discretion), terminate this Agreement. Such termination shall not constitute
a waiver or release by the CTRMA of any claims for damages, claims for additional costs incurred
by the CTRMA to complete and/or correct the work described in this Agreement, or any other
claims or actions arising under this Agreement or available at law or equity which it may have
against the Contractor for its failure to perform satisfactorily any obligation hereunder, nor shall
such termination pursuant to this Article 4 or Article 5 below abrogate or in any way affect the
indemnification obligations of the Contractor set forth in Article 17 hereof.

Contractor has provided the CTRMA with three (3) years of financial statements as part of its
Proposal (as defined in Article 20), and has represented that it has experienced positive cash flow
during that three (3) year period. Contractor shall have a continuing obligation under this
Agreement to notify the CTRMA of: (i) any material adverse change in its financial position or
the occurrence of any event which may result in an adverse change (such as claims, litigation,
etc.); (i) the failure to maintain a positive cash flow for any fiscal year during the term of this
Agreement; or (iii) any event of insolvency or the initiation of any bankruptcy proceeding or other
action seeking protection from creditors or claimants during the term of this Agreement. The
failure to provide required notification shall be an event of default for which the CTRMA may
terminate this Agreement without the requirement for notice as set forth in the preceding
paragraph.

If the CTRMA terminates this Agreement as provided either in this Article 4 or Article 5,
no fees of any type, other than fees due and payable as of the termination date pursuant to Article
2 hereof for work performed and acceptable to the CTRMA, shall thereafter be paid to or collected
by the Contractor, and the CTRMA shall have a right to offset or otherwise recover any damages
incurred by reason of the Contractor’s breach hereof, together with the right to offset amounts
owed to the Contractor pursuant to Article 7 hereof. In determining the amount of any payments




owed to the Contractor, the value of the work performed by the Contractor prior to termination
shall be no greater than the value that would result by compensating the Contractor in accordance
with Article 2 hereof for all Services performed and expenses reimbursable in accordance with
this Agreement.

ARTICLE S5
OPTIONAL TERMINATION

In addition to the process for termination described above, this Agreement may also be
terminated as follows:

a. GENERALLY. The CTRMA has the right to terminate this Agreement at its
reasonable option, at any time with or without cause, by providing sixty (60) days written notice
of such intention to terminate pursuant to this subsection 5.a. hereof and by stating in said notice
the optional termination date. Upon such optional termination, the CTRMA shall enter into a
settlement with the Contractor upon an equitable basis as determined by the CTRMA, which shall
fix the value of the work performed by the Contractor prior to the optional termination date. In
determining the value of the work performed, the CTRMA in all events shall compensate the
Contractor for any reasonable costs or expenses actually incurred and which are attributable to the
exercise of the CTRMA’s optional termination, on an equitable basis as determined by the
CTRMA as noted above, provided, however, that no consideration will be given to anticipated
profit which the Contractor might possibly have made on the uncompleted portion of the Services.

b. No FURTHER RIGHTS, ETC. Termination of this Agreement and payment of an
amount in settlement as described in this Article 5 shall extinguish all rights, duties, obligations,
and liabilities of the CTRMA and the Contractor under this Agreement (except those which are
designated as surviving termination, including without limitation the indemnification obligations
of Contractor set forth in Article 17), and this Agreement shall be of no further force and effect,
provided, however, such termination shall not act to release the Contractor from liability for any
previous default, known or unknown, either under this Agreement or under any standard of
conduct set by common law or statute.

C. NO FURTHER COMPENSATION. If the CTRMA shall terminate this Agreement as
provided in this Article 5, no fees of any type, other than fees due and payable as of the optional
termination date, shall thereafter be paid to the Contractor, provided that the CTRMA shall not
waive any right to damages incurred by reason of the Contractor’s breach thereof. The Contractor
shall not receive any compensation for Services performed by the Contractor after the optional
termination date, and any such Services performed shall be at the sole risk and expense of the
Contractor.

ARTICLE 6
TERMINATION, GENERALLY

The CTRMA’s rights and options to terminate this Agreement, as provided in any
provision of this Agreement, shall be in addition to, and not in lieu of, any and all rights, actions,
options, and privileges otherwise available under law or equity to the CTRMA by virtue of this
Agreement or otherwise. Failure of the CTRMA to exercise any of its said rights, actions, options,



and privileges to terminate this Agreement as provided in any provision of this Agreement or
otherwise shall not be deemed a waiver of any of said rights, actions, options, or privileges or of
any rights, actions, options, or privileges otherwise available under law or equity with respect to
any continuing or subsequent breaches of this Agreement or of any other standard of conduct set
by common law or statute. Upon notice of termination of this Agreement by either of the parties,
and subject to Article 13 hereto, the Contractor shall update and implement the succession plan,
as required in Appendix “A” to ensure a smooth, efficient, and uninterrupted transition to any
successor contractor or subcontractor.

ARTICLE 7
SERVICE LEVEL AGREEMENTS AND PERFORMANCE GUARANTY

a. SLA NONCOMPLIANCE. Timely and accurate performance of the Services is
critically important to the CTRMA. Contractor has represented that it will perform the Services
in a timely and accurate manner, and Contractor acknowledges that the failure to do so will cause
material harm to the CTRMA. Without waiving any other rights provided for in this Agreement,
the Parties have identified certain SLASs intended to assure that critical aspects of the Services are
provided in a timely and reliable manner, and that if they are not that there are consequences for
Contractors failure to perform. The SLAs and a table showing financial consequences for failure
to adhere to those SLAs is set for in Appendix “F”. In the event Contractor fails to adhere to the
standards associated with one or more SLAs, the CTRMA shall notify Contractor of such event of
noncompliance and shall be authorized to withhold, or offset, the penalty amount indicated in
Appendix “F” from amounts owed to the Contractor for Services performed. Nothing in this
Avrticle 7 shall preclude the CTRMA from asserting any other remedies related to the failure to
perform in accordance with the SLAs, including without limitation termination pursuant to Article
5.

b. Loss oF REVENUE. Notwithstanding any other provision in this Agreement and
whether or not the performance of the Services is in conformance with the requirements specified
herein (including the appendices), in the event the CTRMA incurs a loss of revenue due to any
action or inaction of the Contractor, the Contractor shall be obligated to make payment to the
CTRMA of all lost revenue and other direct damages associated with the loss, including payments
made to the CTRMA'’s third-party vendors. In the event that the CTRMA is unable to determine
the amount of lost revenue because data is lost or otherwise unavailable, the Parties agree that lost
revenue shall be based on historical figures (e.g., traffic, payments) maintained by the CTRMA.
The CTRMA may offset lost revenue and associated damages by reducing the amount of the
subsequent Monthly Fee for each impacted toll facility.

C. NON-REVENUE DAMAGES. In the event the CTRMA incurs damages due to any
action or inaction of the Contractor for its failure to perform satisfactorily any obligation under
this Agreement, and which are not subject to subsection 7.b., then the Contractor shall be obligated
to make payment to the CTRMA for any costs incurred by the CTRMA to complete and/or correct
the work for which the Contractor failed to perform. The CTRMA may offset costs incurred by
the CTRMA by reducing the amount of the subsequent Monthly Fee for each impacted toll facility.
The maximum amount of payments Contractor is required to pay under this subsection 7.c. shall
not exceed $10,000,000.




d. PAYMENT AND PERFORMANCE BoONDs. The Contractor shall furnish the
performance bonds and a payment bonds described in this subsection 7.d (collectively, the
“Bonds”) in the exact form set forth in the applicable appendix to this Agreement. The Bonds do
not serve as the full extent of the Contractor’s liabilities under this Agreement but are intended to
secure the Contractor’s obligations in providing the Services as well as to ensure adequate
compensation for any loss of revenue incurred by the CTRMA under subsection 7.b.

I. Surety Financial Requirements. The Bonds shall be issued by a surety with an A.M.
Best and Company rating level of A-minus (A-) or better, Class VIII or better, or as otherwise
approved in writing by the CTRMA, in its sole discretion. If any bond previously provided
becomes ineffective, or if the surety that provided the bond no longer meets the requirements
hereof, the Contractor shall provide a replacement bond in the same form issued by a surety
meeting the foregoing requirements, or other assurance satisfactory to the CTRMA in its sole
discretion.

ii. Revenue Loss Payment Bond. The Contractor shall provide, and continuously
maintain in place for the benefit of the CTRMA, a payment bond in the form of Appendix “I” (a
“Revenue Loss Payment Bond”) to ensure adequate compensation for any loss of revenue incurred
by the CTRMA under subsection 7.b. The Revenue Loss Payment Bond shall each be in an amount
equal to the amount of CTRMA toll revenues for the immediate prior fiscal year. At the conclusion
of each fiscal year the Contractor shall provide a Revenue Loss Payment Bond reflecting any
corresponding proportionate change in the amount CTRMA toll revenues for the immediate prior

fiscal year.

iii. Installation Performance and Payment Bonds. Upon issuance of each Work
Authorization under Article 2, subsection 2.1, the Contractor shall provide, and continuously
maintain in place for the benefit of the CTRMA, a performance bond in the form of Appendix “J-
1” (a “Installation Performance Bond”) and a payment bond in the form of Appendix “J-2” (a
“Installation Payment Bond”) for the Installation Services covered by each applicable Work
Authorization. The Installation Performance Bond and Installation Payment Bond shall each be in
an amount of 100% of the relevant Work Authorization cost. If a price is increased in connection
with a Work Authorization, the CTRMA may, in its sole discretion require a corresponding
proportionate increase in the amount of the applicable Installation Performance Bond and
Installation Payment Bond.

The Contractor’s obligation to maintain and provide the Installation Performance Bond and
Installation Payment Bond with respect to the Installation Services shall continue throughout the
term of the applicable Work Authorization, but the CTRMA will accept the Installation
Performance Bond and Installation Payment Bond with a stated term of one (1) year with a
statement set forth in the applicable bond that it shall be renewable annually in accordance with
the surety’s customary renewal practices, provided further that it shall be an event of default if a
bond is not renewed and there is no replacement bond provided prior to the expiration of the bond.
The CTRMA will release any individual Installation Performance Bond relating solely to a Work
Authorization (1) upon expiration of the applicable warranty period related to such Work
Authorization, provided that no outstanding claims are then pending or threatened against the
Contractor hereunder, or (2) upon satisfaction of the conditions required for final acceptance of
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the Installation Services of the applicable Work Authorization. The CTRMA will release any
individual Installation Payment Bond relating solely to a Work Authorization (1) upon receipt of
(i) evidence satisfactory to the CTRMA that all persons eligible to file a claim against the bond
have been fully paid and (ii) unconditional releases of liens and stop notices from all subcontractors
who filed preliminary notice of a claim against the bond, (2) upon expiration of the statutory period
for subcontractors to file a claim against the bond if no claims have been filed, or (3) upon
satisfaction of the conditions required for final acceptance of the Installation Services of the
applicable Work Authorization.

iv. Maintenance Performance and Payment Bonds. As a condition to any final
acceptance for each Work Authorization under Article 2, subsection 2.1, and prior to the issuance
of the Work Authorization under Article 2, subsection 2.2., the Contractor shall furnish the
CTRMA with (a) a Maintenance Performance Bond in the form of Appendix “K-1" (with such
modifications as the CTRMA approves in writing, in its sole discretion) (the “Maintenance
Performance Bond”), and (b) a Maintenance Payment Bond in the form of Appendix “K-2" (with
such modifications as the CTRMA approves in writing, in its sole discretion) (the “Maintenance
Payment Bond™).

The Maintenance Performance Bond and Maintenance Payment Bond shall each be in an
amount equal to 100% of the aggregate two-year cost for the Maintenance Services for the Work
Authorization under Article 2, subsection 2.2.a. and any Supplemental Work Authorizations under
Avrticle 2, subsection 2.2.c. If the price of the Maintenance Services is increased in connection
with a Supplemental Work Authorizations under Article 2, subsection 2.2.c., the CTRMA may, in
its sole discretion require a corresponding proportionate increase in the amount of the Maintenance
Performance Bond and Maintenance Payment Bond.

The Contractor’s obligation to maintain and provide the current Maintenance Performance
Bond and Maintenance Payment Bond with respect to the Maintenance Services shall continue
throughout the term of this Agreement, but the CTRMA will accept the Maintenance Performance
Bond and Maintenance Payment Bond with a stated term of at least two (2) years with a statement
set forth in the applicable bond that it shall be renewable annually in accordance with the surety’s
customary renewal practices. Provided that the Contractor has paid the CTRMA any applicable
damages, compensation for revenue losses, and any other amounts that are payable to the CTRMA
under this Agreement, the Maintenance Performance Bond shall be released upon expiration of
the term of this Agreement and after the satisfaction of all conditions required for completion of
the Maintenance Services. Upon expiration of the term of this Agreement, the CTRMA will
release the Maintenance Payment Bond (i) upon receipt of (A) evidence satisfactory to the
CTRMA that all persons eligible to file a claim against the bond have been fully paid and (B)
unconditional releases of liens and stop notices from all subcontractors who filed preliminary
notice of a claim against the bond, or (ii) upon expiration of the statutory period for subcontractors
to file a claim against the bond if no claims have been filed.

ARTICLE 8
SUSPENSION OR MODIFICATION OF SERVICES; DELAYS AND DAMAGES

In addition to the foregoing rights and options to terminate this Agreement, the CTRMA
may elect to suspend any portion of the Services of the Contractor hereunder, but not terminate
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this Agreement, by providing the Contractor with prior written notice to that effect. Thereafter,
the suspended Services may be reinstated and resumed in full force and effect upon receipt from
the CTRMA of written notice requesting same.

Similarly, the CTRMA may expand, cancel (in whole or part), or otherwise modify any
portion of the Services previously assigned to the Contractor in accordance with this Agreement.
Such modification may include, but is not limited to, technological advances resulting in the
development of equipment, software or any other aspect of the Services that would benefit the
CTRMA and is not contemplated under this Agreement. In the event the Services are modified,
the Parties shall agree to and execute a Work Authorization and Contractor’s compensation shall
be adjusted (up or down) based on the rates set forth in Appendices “D” or “E” as applicable.
Without limiting the foregoing, the Contractor agrees that no claims for damages or other
compensation shall be made by the Contractor for any delays, hindrances or modifications
occurring during the progress of any portion of the Services specified in this Agreement as a result
of any suspension or modifications occurring during the progress of any portion of the Services
specified in this Agreement. Such delays or hindrances, if any, shall be provided for by an
extension of time for such reasonable periods as the CTRMA may decide. It is acknowledged,
however, that permitting the Contractor to proceed to complete any Services or any part of them
after the originally specified date for completion, or after the date to which the time for completion
may have been extended, shall in no way operate as a waiver on the part of the CTRMA or any of
its rights herein.

ARTICLE 9
PERSONNEL, EQUIPMENT AND MATERIAL, GENERALLY

Contractor shall provide personnel and equipment as follows:

a. ADEQUATE PERSONNEL, ETC. The Contractor shall furnish and maintain, at its
own expense, adequate and sufficient personnel (drawn from its own employees or from approved
subcontractors) and equipment, in the reasonable opinion of the CTRMA, to perform the Services
with due and reasonable diligence customary of a firm providing similar services and enjoying a
favorable national reputation, and in all events without delays attributable to the Contractor which
have a reasonable likelihood of adversely affecting the progress of others involved with one or
more of the Projects. All persons, whether employees of the Contractor or of an approved
subcontractor, providing the Services shall be fully licensed to the extent required by their
professional discipline associations’ codes or otherwise by law.

b. REMOVAL OF PERSONNEL. All persons providing the Services, whether employees
of the Contractor or of an approved subcontractor, shall have such knowledge and experience as
will enable them, in the Contractor’s reasonable belief, to perform the duties assigned to them.
Any such person who, as determined by the CTRMA in its sole discretion, is incompetent or by
his/her conduct becomes detrimental to the provision of the Services shall, upon request of the
CTRMA, immediately be removed from the Services. The Contractor shall furnish the CTRMA
with a fully qualified candidate for the removed person within thirty (30) days thereafter, provided,
however, said candidate shall not begin work under this Agreement unless and until approved by
the CTRMA.
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C. CONTRACTOR FURNISHES EQUIPMENT, ETC. Except as otherwise specified or
agreed to by the CTRMA, the Contractor shall furnish all equipment, transportation, supplies, and
materials required for its performance of Services under this Agreement.

ARTICLE 10
KEY PERSONNEL

The Contractor acknowledges and agrees that the individual(s) identified on Appendix “G”
attached hereto and incorporated herein are key and integral to the satisfactory performance of the
Contractor under this Agreement. Throughout the term of this Agreement, the Contractor agrees
that the identified individual(s) will remain in charge of the performance of the Services and they
shall devote substantial and sufficient time and attention thereto. The death or disability of any
such individual, his/her disassociation from the Contractor or the approved subcontractor, or
his/her failure or inability to devote sufficient time and attention to the Services shall require the
Contractor promptly to replace said individual with a person suitably qualified and otherwise
acceptable to the CTRMA. If such individual has not been replaced by an individual approved by
the CTRMA within thirty (30) days of the event requiring replacement, Contractor acknowledges
that the CTRMA will suffer significant and substantial additional losses due to the unavailability
of an approved individual and that it is impracticable and extremely difficult to ascertain and
determine the actual losses which would accrue to the CTRMA in such event. Therefore, for each
day that an individual identified on Appendix “G” is not filled by an approved individual, the
CTRMA may require that the Contractor pay a daily liquidated amount with such amount
calculated pursuant to the formula shown in Appendix “G”.

ARTICLE 11
BUSINESS OPPORTUNITY PROGRAM AND POLICY COMPLIANCE

Contractor acknowledges that the CTRMA has a Business Opportunity Program and
Policy (“BOPP”) with which it requires contractors to comply in connection with Disadvantaged
Business Enterprises. To the extent the Contractor utilizes third parties to provide the Services
hereunder, Contractor agrees to comply with the BOPP and observe the guidelines set forth
therein. Contractor shall provide annual reporting to the CTRMA (beginning one (1) year from
the Effective Date) regarding its utilization of disadvantaged business enterprises (“DBEs”) and
the manner in which such utilization complies with, or deviates from, Contractor’s commitment
to DBE utilization as reflected in its response to the RFP attached as Appendix “H”.

ARTICLE 12
PLANNING AND PERFORMANCE REVIEWS; INSPECTIONS

As directed by the CTRMA, key personnel shall meet with the CTRMA’s Executive
Director and/or his designee(s) upon request to: (a) assess the Contractor’s performance of the
Services; and (b) plan staffing levels to be provided by the Contractor to the CTRMA for the
upcoming calendar quarter. The Contractor shall permit inspections of its Services and work by
the CTRMA or its designated representative, when requested by the CTRMA. Nothing contained
in this Agreement shall prevent the CTRMA from scheduling such other planning and
performance reviews with the Contractor or inspections as the CTRMA determines necessary.
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ARTICLE 13
OWNERSHIP OF REPORTS

Ownership of reports and related materials prepared by Contractor (or any subcontractor) at
the direction of the CTRMA shall be as follows:

a. GENERALLY. Excluding Contractor’s ownership rights as provided in Article
13.d., all of the documents, reports, plans, computer records, software maintenance records, discs
and tapes, proposals, sketches, diagrams, charts, calculations, correspondence, memoranda,
opinions, testing reports, photographs, drawings, analyses and other data and materials, and any
part thereof, created, compiled or to be compiled by or on behalf of the Contractor solely under
this Agreement (“work product”), including all information prepared for or posted on the
CTRMA'’s website and together with all materials and data furnished to it by the CTRMA, shall
at all times be and remain the property of the CTRMA and, for a period of four (4) years from
completion of the Services or such period as is required by Texas law, whichever is longer, if at
any time demand be made by the CTRMA for any of the above materials, records, and documents,
whether after termination of this Agreement or otherwise, such shall be turned over to the CTRMA
without delay. The CTRMA hereby grants the Contractor a revocable license to retain and utilize
the foregoing materials, said license to terminate and expire upon the earlier to occur of (a) the
completion of Services described in this Agreement or (b) the termination of this Agreement, at
which time the Contractor shall deliver to the CTRMA all such materials and documents. If the
Contractor or a subcontractor desires later to use any of the data generated or obtained by it in
connection with the Projects or any other portion of the work product resulting from the Services,
it shall secure the prior written approval of the CTRMA. Notwithstanding anything contained
herein to the contrary, the Contractor shall have the right to retain a copy of the above materials,
records, and documents for its archives.

b. SEPARATE ASSIGNMENT. If for any reason the agreement of the CTRMA and the
Contractor set forth in subsection 13.a. above regarding the ownership of work product and other
materials is determined to be unenforceable, either in whole or in part, the Contractor hereby
assigns and agrees to assign to the CTRMA all right, title, and interest that Contractor may have
or at any time acquire in said work product and other materials which are prepared for this
Agreement, without royalty, fee or other consideration of any sort, and without regard to whether
this Agreement has terminated or remains in force. The CTRMA hereby acknowledges, however,
that all documents and other work product provided by the Contractor to the CTRMA and resulting
from the Services performed under this Agreement are intended by the Contractor solely for the
use for which they were originally prepared. Notwithstanding anything contained herein to the
contrary, the Contractor shall have no liability for the use by the CTRMA of any work product
generated by the Contractor under this Agreement on any project other than for the specific
purpose and Project for which the work product was prepared. Any other reuse of such work
product without the prior written consent of the Contractor shall be at the sole risk of the CTRMA.

C. DEVELOPMENT OF CONTRACTOR WORK PRODUCT. The CTRMA acknowledges
that the Contractor’s work product will be developed using data that is available at the time of the
execution of a given Work Authorization, and will not constitute any guarantee or other assurance
of future events. The Contractor will prepare work product using practices that are standard
procedures in the industry.
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d. OWNERSHIP _OF MATERIALS, SOFTWARE AND LICENSES. The CTRMA
acknowledges and agrees that, the Contractor and/or its subcontractors or licensors of are the
exclusive owners all copyrights, trade secret rights and related intellectual property rights (such
rights together referred to herein as “Intellectual Property Rights”) in all software and
accompanying documentation developed, produced or implemented in connection with this
Agreement by the Contractor, its officers, employees, subcontractors or agents (the “Software”).
Except as expressly stated herein, this Agreement does not grant the CTRMA any rights in or to
such Intellectual Property Rights. The Contractor reserves the right to grant licenses to use such
Software to any other party or parties, provided that any such licenses do not affect the provision
of any of the Services to the CTRMA pursuant to this Agreement.

I. The provisions of this subsection 13.d. shall be without prejudice to, and
shall not interfere with the CTRMA’s ownership of reports as provided for under subsections 13.a
to 13.c. of this Agreement.

ii. The Contractor reserves all rights in Software and all Intellectual Property
associated therewith that have not been expressly granted herein.

iii. For the duration of this Agreement, the Contractor hereby grants to the
CTRMA a nonexclusive, non-sublicensable, non-transferable license to use the Software for such
purposes and to the extent necessary to enable the CTRMA to receive the Contractor’s Services
under this Agreement. Notwithstanding anything to the contrary in this Agreement, the license
referred to in this sub-clause (iii) shall not survive termination or expiration of this Agreement
(except as required to facilitate succession to a new provider). Provided however that the license
referred to in this sub-clause (iii) shall be extended for the limited purposes and term that may be
necessary to give effect to any post termination or post expiration transition related obligations
expressly undertaken by the Contractor under this Agreement, such that Contractor’s Services shall
remain continuous and uninterrupted for the duration of any post termination or post expiration
transition period under this Agreement, with Contractor providing the CTRMA with all
permissions and licenses necessary to enable the CTRMA to receive Contractor’s Services
throughout any such transition period, including permissions and licenses necessary for use of any
third-party software implemented by Contractor under this Agreement.

(\V2 The CTRMA shall have no right to access or use the source code of the
Software.

V. The CTRMA shall not attempt to make any part of the Software or any
accompanying documentation supplied by the Contractor along with the Software, available to any
third party, or otherwise allow access to the same to any third party except as required by law.

Vi, The CTRMA shall not attempt to reverse compile, decompile, disassemble
or reverse engineer the Software, nor shall it amalgamate, amend, incorporate, modify, reproduce,
translate or otherwise alter the same into or with any other software or use the same in conjunction
with any third party’s software.

vii.  For purposes of this Agreement, the term Software shall mean any software
used by the Contractor or any subcontractor of the Contractor to provide the Services to the
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CTRMA, including any software owned or provided by the Contractor or by a sub-consultant of
the Contractor.

ARTICLE 14
SUBLETTING OF WORK

The Contractor shall not sublet, assign, or transfer any part of the work or obligations
included in this Agreement without the prior written approval of the CTRMA. Responsibility for
sublet, assigned or transferred work shall remain in all instances with the Contractor.

ARTICLE 15
APPEARANCE AS WITNESS AND ATTENDANCE AT MEETINGS

Contractor shall cooperate with the CTRMA and requests for attendance at meetings and in
various types of proceedings as follows:

a. WITNESS. If requested by the CTRMA, the Contractor shall prepare such exhibits
as may be requested for all hearings and trials related to any of the Services provided under this
Agreement.

b. MEETINGS. At the request of the CTRMA, the Contractor shall provide appropriate
personnel for conferences at its offices, or attend meetings and conferences at (a) the various
offices of the CTRMA, (b) the offices of the CTRMA'’s legal counsel, bond counsel, and/or
financial advisors, or (c) any reasonably convenient location.

ARTICLE 16
COMPLIANCE WITH LAWS AND AUTHORITY POLICIES; PROTECTION OF
DATA AND INFORMATION

The Contractor shall comply with all federal, state, and local laws, statutes, ordinances,
rules, regulations, codes and with the orders, judgements, and decrees of any courts or
administrative bodies or tribunals in any matter affecting the performance under this Agreement,
including, without limitation, workers’ compensation laws, antidiscrimination laws,
environmental laws, minimum and maximum salary and wage statutes and regulations, health and
safety codes, licensing laws and regulations, the CTRMA’s enabling legislation (Chapter 370 of
the Texas Transportation Code), other applicable portions of the Texas Transportation Code, and
all amendments and modifications to any of the foregoing, if any. The Contractor shall also
comply with the CTRMA’s policies and procedures provided to the Contractor or which are
generally available to the public related to operational and administrative matters, such as, but not
limited to, security of and access to the CTRMA information and facilities. When requested, the
Contractor shall furnish the CTRMA with satisfactory proof of compliance with said laws,
statutes, ordinances, rules, regulations, codes, orders, judgements, and decrees above specified.

As part of their operations, the CTRMA, and other toll authorities to whom services may
be provided collect and maintain information about individuals (including toll customers, vehicle
owners, and employees) that may include data such as a license-plate number, geolocation or
travel data, employment-related information, or login and password credentials (all such data
pertaining to individuals, whether or not specifically listed, being “Personal Information”). As
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part of its performance of the Services, Contractor may have access to, handle, or receive Personal
Information or other confidential or proprietary materials, information, or data maintained by or
concerning the CTRMA, and other toll authorities to whom services may be provided (collectively
with Personal Information, “RMA Information”). Contractor therefore agrees that:

a. Contractor is responsible for the security of RMA Information that it receives or
accesses in performing Services, and Contractor shall at all times maintain appropriate
information-security measures with respect to RMA Information in a manner consistent with
applicable law.

b. Contractor must implement and maintain current and appropriate administrative,
technical, and physical safeguards with respect to RMA Information in its possession, custody, or
control, or to which it has access, to protect against unauthorized access or use of such RMA
Information. At a minimum, such safeguards shall be consistent with generally-recognized best
practices for information security in the handling of similar types of data. Without limiting the
foregoing, Contractor must appropriately and effectively encrypt RMA Information (i) transmitted
over the Internet, other public networks, or wireless networks, and (ii) stored on laptops, tablets,
or any other removable or portable media or devices.

C. Contractor must identify to the CTRMA all subcontractors, consultants, and other
persons who may have access to RMA Information in connection with the Services. Contractor
must restrict the RMA Information to which a given employee or approved subcontractor has
access to only that RMA Information which such employee or approved subcontractor needs to
access in the course of such employee’s or approved subcontractor’s duties and responsibilities in
connection with the Services.

d. Before granting access to RMA Information, Contractor must ensure that its
employees and each approved subcontractor agrees to abide by these information security
measures (or other applicable measures that are at least as protective of RMA Information).

e. Absent the CTRMA’s advance written permission, RMA Information must not be
stored, accessed, or processed at any location outside of the United States.

f. Contractor may use RMA Information only for performing the Services, and
Contractor must ensure that its employees and approved subcontractor are restricted from any use
of RMA Information other than for such purpose.

g. Except to the extent otherwise expressly permitted, Contractor may not disclose
RMA Information except as required by law or a governmental authority having jurisdiction over
Contractor. In the event of such required disclosure, Contractor must notify the CTRMA in
advance (if legally permissible to do so) and reasonably cooperate with any decision by the
CTRMA to seek to condition, minimize the extent of, or oppose such disclosure.

h. Contractor will immediately notify the CTRMA if Contractor discovers any actual
or reasonably suspected breach of security or unauthorized use of RMA Information (i) in the
possession, custody, or control of Contractor, its employees, or its subcontractors and/or (ii)
effectuated using access permissions or credentials extended to an employee or subcontractor of
Contractor (either of occurrences (i) or (i) being referred to as a “Security Incident”). In no event

17



shall Contractor’s notification to the CTRMA be later than three (3) days after Contractor
discovers the Security Incident; provided, however, that more immediate notification shall be
given as the circumstances warrant or if more immediate notification is required by law.
Contractor must provide all necessary and reasonable cooperation with respect to the investigation
of such Security Incident, including the exchange of pertinent details (such as log files). In
addition, Contractor must promptly undertake appropriate remediation measures and inform the
CTRMA regarding the same.

I. Subject to requirements of data security or privacy laws, the CTRMA, in its sole
discretion, will determine whether, and when to provide notice of a Security Incident to (a) any
individuals whose personal information has been actually or potentially compromised; (b) any
governmental authority; and/or (c) any other entity, including, but not limited to, consumer credit
reporting agencies or the media. All notices must be approved by the CTRMA before they are
distributed. Contractor must reimburse the CTRMA for costs or expenses the CTRMA incurs in
connection with such notices (including the provision of credit monitoring or other identity
protection services, to the extent the provision of such services is legally required or customary for
similar data security incidents). Furthermore, and in addition to any other indemnification
requirements under this Agreement, Contractor shall indemnify and hold the CTRMA harmless
from all claims, costs, expenses, and damages (including reasonable attorneys’ fees) that the
CTRMA incurs in connection with any regulatory action or third-party claim arising from a
Security Incident.

J. Contractor must cooperate and permit the CTRMA (and any governmental
authorities with jurisdiction in connection with an audit requested by the CTRMA) reasonable
access for on-site review of Contractor’s data security systems and procedures to verify
Contractor’s compliance with its obligations under this Addendum.

K. Contractor must provide a “SOC 1 Type 2” Report or a SOC 1 readiness assessment
within two hundred seventy (270) days of the Effective date, and a SOC 1 Type 2 Report for all
subsequent submittals required under this subsection 16.k. Submittals under this subsection 16.k
shall be performed by a U.S. audit firm, approved by the CTRMA, in accordance with the
American Institute of Certified Public Accountants (AICPA) Professional Standards AT-C Section
320. The scope of each report must include all of Contractor’s applications and systems that have
access to or are involved in the processing of RMA Information, and each report must include a
list of the controls that were tested.

The final audited SOC 1 Type 2 Report must be delivered to the CTRMA no later
than May 31st of the then current year, covering the period of April 1 (of the prior year) through
March 31 (of the current year). A bridge letter must be delivered to the CTRMA no later than June
30th of the then current year, covering the period April 1 (of the current year) through June 30 (of
the current year), which will include a representation from Contractor about changes to the SOC
1 Type 2 controls, including information about changes in the design or effectiveness of the
controls.

The CTRMA must approve (i) the planned control objectives prior to
commencement of the first SOC 1 Type 2 report and (ii) any planned changes to the scope or
timing of the SOC 1 Type 2. Contractor shall notify the CTRMA of any potential report
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qualification(s) of the audit opinion as soon as practicable but no later than ten (10) business days
prior to delivery of the final SOC 1 Type 2 report.

l. Whenever RMA Information is no longer needed for the performance of Services,
or at any time upon written notification from the CTRMA, Contractor must unconditionally and
without any charge or fee return or, at the CTRMA’s written election, certify the secure destruction
of, all RMA Information in Contractor’s possession, custody, or control (including RMA
Information in the possession, custody, or control of any of Contractor’s subcontractors or
consultants).

m. Contractor must cooperate and permit the CTRMA’s back office service provider
reasonable access to all RMA Information in Contractor’s possession, custody, or control
(including RMA Information in the possession, custody, or control of any of Contractor’s
subcontractors or consultants) in connection with any PCI DSS compliance audits.

ARTICLE 17
AUTHORITY INDEMNIFIED

THE CONTRACTOR SHALL INDEMNIFY AND SAVE HARMLESS THE
CTRMA AND ITS OFFICERS, DIRECTORS, EMPLOYEES, AGENTS, AND
CONTRACTORS FROM ANY CLAIMS, COSTS OR LIABILITIES OF ANY TYPE OR
NATURE AND BY OR TO ANY PERSONS WHOMSOEVER, ARISING FROM THE
CONTRACTOR’S ACTS, ERRORS OR OMISSIONS WITH RESPECT TO THE
CONTRACTOR’S PERFORMANCE OF THE WORK TO BE ACCOMPLISHED
UNDER THIS AGREEMENT, WHETHER SUCH CLAIM OR LIABILITY IS BASED
IN CONTRACT, TORT OR STRICT LIABILITY. IN SUCH EVENT, THE
CONTRACTOR SHALL ALSO INDEMNIFY AND SAVE HARMLESS THE CTRMA,
ITS OFFICERS, DIRECTORS, EMPLOYEES, AGENTS, AND CONTRACTORS
(COLLECTIVELY THE “INDEMNIFIED PARTIES”) FROM ANY AND ALL
EXPENSES, INCLUDING REASONABLE ATTORNEYS’ FEES, INCURRED BY THE
CTRMA OR ANY OF THE INDEMNIFIED PARTIES IN LITIGATING OR
OTHERWISE RESISTING SAID CLAIMS, COSTSOR LIABILITIES. IN THE EVENT
THE CTRMA, ITS OFFICERS, DIRECTORS, EMPLOYEES, AGENTS, OR
CONTRACTORS IS/ARE FOUND TO BE PARTIALLY AT FAULT, THE
CONTRACTOR SHALL, NEVERTHELESS, INDEMNIFY THE CTRMA OR ANY OF
THE INDEMNIFIED PARTIES FROM AND AGAINST THE PERCENTAGE OF
FAULT ATTRIBUTABLE TO THE CONTRACTOR, ITS OFFICERS, DIRECTORS,
EMPLOYEES, AGENTS, SUB CONSULTANTS, AND CONTRACTORS OR TO
THEIR CONDUCT.

ARTICLE 18
CONFLICTS OF INTEREST

The Contractor represents and warrants to the CTRMA, as of the effective date of this
Agreement and throughout the term hereof, that it, its employees and subcontractors (a) have no
financial or other beneficial interest in any contractor, engineer, product or service evaluated or
recommended by the Contractor, except as expressly disclosed in writing to the CTRMA, (b)
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shall discharge their responsibilities under this Agreement professionally, impartially and
independently, and (c) are under no contractual or other restriction or obligation, the compliance
with which is inconsistent with the execution of this Agreement or the performance of their
respective obligations hereunder. In the event that a firm (individually or as a member of a
consortium) submits a proposal to work for the CTRMA, the Contractor shall comply with the
CTRMA's conflict of interest policies and shall make disclosures as if it were one of the key
personnel designated under such policies.

ARTICLE 19
INSURANCE

Prior to beginning the Services designated in this Agreement, the Contractor shall obtain
and furnish certificates to the CTRMA for the following minimum amounts of insurance:

a. WORKERS” COMPENSATION INSURANCE. In accordance with the laws of the State
of Texas covering all of Contractor’s employees and employer’s liability coverage with a limit of
not less than $1,000,000. A “Waiver of Subrogation” in favor of the CTRMA shall be provided.

b. COMMERCIAL GENERAL LIABILITY INSURANCE. On an “occurrence basis” with
limit a limit of not less than $1,000,000 combined single limit per occurrence for bodily injury,
including those resulting in death; and property damage on an “occurrence basis” with an aggregate
limit of not less than $2,000,000. A “Waiver of Subrogation” in favor of the CTRMA shall be
provided.

C. BUSINESS AUTOMOBILE LIABILITY INSURANCE. Applying to owned, non-owned,
and hired automobiles in an amount not less than $1,000,000 for bodily injury, including death, to
anyone person, and for property damage on account of anyone occurrence. The policy shall insure
any vehicle used in connection with the Contractor's obligations under this Agreement. A “Waiver
of Subrogation” in favor of the CTRMA shall be provided.

d. VALUABLE PAPERS INSURANCE. With limits not less than $500,000 to cover the
full restoration of any records, information, logs, reports, diaries, or other similar data or materials
of Contractor relating to the Services provided under this Agreement in the event of their loss or
destruction, until such time as the work has been delivered to the CTRMA or otherwise completed.

e. CYBERSECURITY_ INSURANCE. Professional/technology errors and omissions
liability insurance, including liability for financial loss and/or business interruption suffered by the
CTRMA, due to error, omission, negligence of employees and machine malfunction, cyber
liability/network security/privacy coverage arising from errors, omission, negligence of employees
and hardware malfunction, or causing electronic data to be inaccessible, computer viruses, denial
of service, loss of service, network risks (such as data breaches, unauthorized access or use,
identity theft, invasion of privacy, damage/loss/theft of data, degradation, downtime, etc.) in
connection with all Services provided by Contractor, in an amount of at least ten million dollars
($10,000,000), and which has no exclusion or restriction for encrypted or unencrypted portable
devices;

f. EXCESS UMBRELLA LIABILITY. With minimum limits of $6,000,000 per claim and
in the aggregate, annually, as applicable excess of the underlying policies required at a. - c. above.
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The Umbrella Policy shall contain the provision that it will continue in force as an underlying
insurance in the event of exhaustion of underlying aggregate policy limits.

g. GENERAL FOR ALL INSURANCE. The Contractor shall promptly, upon execution
of this Agreement, furnish certificates of insurance to the CTRMA indicating compliance with the
above requirements. Certificates shall indicate the name of the insured, the name of the insurance
company, the name of the agency/agent, the policy number, the term of coverage, and the limits
of coverage.

All policies are to be written through companies (a) registered to do business in the State
of Texas; (b) rated: (i), with respect to the companies providing the insurance under subsections
19.a. through e., above, by A. M. Best Company as “A-X" or better (or the equivalent rating by
another nationally recognized rating service) and (ii) with respect to the company providing the
insurance under subsection 19.f., a rating by A. M. Best Company or similar rating service
satisfactory to the CTRMA and/or its insurance consultant; and (c) otherwise acceptable to the
CTRMA.

All policies are to be written through companies registered to do business in the State of
Texas. Such insurance shall be maintained in full force and effect during the life of this Agreement
or for a longer term as may be otherwise provided for hereunder. Insurance furnished under
subsections 19.b., c., d., e. and f. above, shall name the CTRMA as additional insureds and shall
protect the CTRMA, the Contractor, their officers, employees, directors, agents, and
representatives from claims for damages for bodily injury and death and for damages to property
arising in any manner from the negligent or willful wrongful acts or failures to act by the
Contractor, its officers, employees, directors, agents, and representatives in the performance of the
Services rendered under this Agreement. Applicable Certificates shall also indicate that the
contractual liability assumed in Article 17, above, is included.

The insurance carrier shall include in each of the insurance policies required under
subsections 19.a., b., c., d., e., and f. the following statement: “This policy will not be canceled or
non-renewed during the period of coverage without at least thirty (30) days prior written notice
addressed to the Central Texas Regional Mobility Authority, 3300 N. IH 35, Suite 300, Austin,
TX 78705, Attention: Executive Director.”

ARTICLE 20
COORDINATION OF CONTRACT DOCUMENTS

The Proposal dated June 18, 2021 submitted by the Contractor in response to the RFP and
Best and Final Offer, dated October 1, 2021, are attached hereto and incorporated herein as
Appendix “H” for all purposes (collectively, the “Proposal”). In the event of a conflict, the order
of prevailing precedence (a-highest order to d-lowest order of precedence) shall be as follows:

@ Any amendments to the Agreement.
(b) The Agreement.

(© Appendices to the Agreement.
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(d) Work Authorizations Issued by the CTRMA
(e) The Contractor’s Proposal.

However, if the Proposal can reasonably be interpreted as providing higher quality
materials or services than those required by the other contract documents or otherwise contains
offers, statements or terms more advantageous to the CTRMA, Contractor’s obligations under the
Agreement shall include compliance with all such statements, offers and terms contained in the
Proposal

ARTICLE 21
MAINTENANCE OF, ACCESS TO, AND AUDIT OF RECORDS

a. RETENTION AND AUDIT OF RECORDS. Contractor shall maintain at its offices in
Austin, Texas, a complete set of all books, records, electronic files and other documents prepared
or employed by Contractor in its management, scheduling, cost accounting and other activities
related to this Agreement. Contractor shall maintain all records and documents relating to this
Agreement, including copies of all original documents, or electronic copies of such documents if
approved by the CTRMA, delivered to the CTRMA until four (4) years after the date of the
termination of this Agreement, or such period as is required by Texas law, whichever is longer.
Contractor shall notify the CTRMA where such records and documents are kept. If approved by
the CTRMA, photographs, microphotographs or other authentic reproductions may be maintained
instead of original records and documents.

Contractor shall make these records and documents available for audit and inspection to
the CTRMA, at the CTRMA’s offices in Austin, Texas, at all reasonable times, without charge,
and shall allow the CTRMA or its representatives to make copies of such documents. The CTRMA
may direct its own auditors or representatives to perform such audits or reviews. Contractor shall
cooperate fully with the entity performing the audit or review.

Notwithstanding the foregoing, the Contractor shall comply with all laws pertaining to the
retention of records and the provision of access thereto. The Contractor shall maintain its books
and records in accordance with generally accepted accounting principles in the United States,
subject to any exceptions required by existing bond indentures of the CTRMA, and shall provide
the CTRMA with a copy of any audit of those books and records as provided herein or otherwise
requested by the CTRMA.

b. PuBLIC INFORMATION ACT. Contractor acknowledges and agrees that all records,
documents, drawings, plans, specifications and other materials in the CTRMA’s possession,
including materials submitted by Contractor, are subject to the provisions of Chapter 552, Texas
Government Code (the “Public Information Act”). Contractor shall be solely responsible for all
determinations made by it under such law, and for clearly and prominently marking each and every
page or sheet of materials with “Trade Secret” or “Confidential”, as it determines to be appropriate.
Contractor is advised to contact legal counsel concerning such law and its application to
Contractor.

If any of the materials submitted by the Contractor to the CTRMA are clearly and
prominently labeled “Trade Secret” or “Confidential” by Contractor, the CTRMA will endeavor
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to advise Contractor of any request for the disclosure of such materials prior to making any such
disclosure. Under no circumstances, however, will the CTRMA be responsible or liable to
Contractor or any other person for the disclosure of any such labeled materials, whether the
disclosure is required by law, or court order, or occurs through inadvertence, mistake or negligence
on the part of the CTRMA.

In the event of litigation concerning the disclosure of any material marked by Contractor
as “Trade Secret” or “Confidential,” the CTRMA’s sole obligation will be as a stakeholder
retaining the material until otherwise ordered by a court, and Contractor shall be fully responsible
for otherwise prosecuting or defending any action concerning the materials at its sole cost and risk;
provided, however, that the CTRMA reserves the right, in its sole discretion, to intervene or
participate in the litigation in such manner as it deems necessary or desirable. All costs and fees,
including attorneys’ fees and costs, incurred by the CTRMA in connection with any litigation,
proceeding or request for disclosure shall be reimbursed and paid by Contractor.

I. Compliance with Subchapter J of the Public Information Act. The
requirements of Subchapter J of the Public Information Act may apply to this Agreement, and the
Contractor agrees that the Agreement can be terminated if the Contractor knowingly or
intentionally fails to comply with a requirement of that subchapter.

Notwithstanding any other provision of the Agreement, within five (5) business days of a
request by the CTRMA, the Contractor shall provide any records related to this Agreement that
are in the custody or possession of the Contractor that are subject to a pending request for
information received by the CTRMA.

Not later than 180 days following the completion of the term of this Agreement, or as
specified in the succession plan upon the termination of the Agreement, the Contractor shall
provide the CTRMA with all records related to this Agreement in the custody or possession of the
Contractor. The cost of complying with this subsection 21.b.i. is not subject to reimbursement by
the CTRMA.

ARTICLE 22
RELATIONSHIP BETWEEN THE PARTIES

Notwithstanding the anticipated collaboration between the parties hereto, or any other
circumstances, the relationship between the CTRMA and the Contractor shall be one of an
independent contractor. The Contractor acknowledges and agrees that neither it nor any of its
employees or subcontractors, shall be considered an employee of the CTRMA for any purpose.
The Contractor shall have no authority to enter into any contract binding upon the CTRMA, or to
create any obligation on behalf of the CTRMA. As an independent contractor, neither the
Contractor nor its employees shall be entitled to any insurance, pension, or other benefits
customarily afforded to employees of the CTRMA. Under no circumstances shall the Contractor,
or its employees, or subcontractors, represent to suppliers, contractors or any other parties that it
is employed by the CTRMA or serves the CTRMA in any capacity other than as an independent
contractor. The Contractor shall clearly inform all suppliers, Contractors and others that it has no
authority to bind the CTRMA. Nothing contained in this Agreement shall be deemed or construed
to create a partnership or joint venture, to create the relationship of employee-employer or
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principal-agent, or to otherwise create any liability for the CTRMA whatsoever with respect to the
liabilities, obligations or acts of the Contractor, its employees, subcontractors, or any other person.

ARTICLE 23
DELIVERY OF NOTICES, ETC.

In each instance under this Agreement in which one party is required or permitted to give
notice to the other, such notice shall be deemed given either (a) when delivered by hand; (b) one
(1) business day after being deposited with a reputable overnight air courier service; or (c) three
(3) business days after being mailed by United States mail, registered or certified mail, return
receipt requested, and postage prepaid. Any notices provided under this Agreement must be sent
or delivered to:

In the case of the Contractor:

Electronic Transaction Consultants, LLC
2600 N. Collins. Blvd, Suite 4000
Richardson, Texas 75080

Attn: General Counsel

In the case of the CTRMA:

Central Texas Regional Mobility Authority
3300 N IH-35, Suite 300

Austin, TX 78705

Attn: Director of Operations

and:

Central Texas Regional Mobility Authority
3300 N IH-35, Suite 300

Austin, TX 78705

Attn: General Counsel

Either party hereto may from time to time change its address for notification purposes by
giving the other party prior written notice of the new address and the date upon which it will
become effective.

ARTICLE 24
REPORTING OF SUBPOENAS, NOTICES, ETC.

The Contractor shall immediately send the CTRMA a copy of any summons, subpoena,
notice, or other documents served upon the Contractor, its agents, employees, subcontractors, or
representatives, or received by it or them, in connection with any matter related to the Services
under this Agreement.
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ARTICLE 25
AUTHORITY’S ACTS

Anything to be done under this Agreement by the CTRMA may be done by such persons,
corporations, firms, or other entities as the CTRMA may designate.

ARTICLE 26
LIMITATIONS

Notwithstanding anything herein to the contrary, all covenants and obligations of the
CTRMA under this Agreement shall be deemed to be valid covenants and obligations only to the
extent authorized by Chapter 370 of the Texas Transportation Code and permitted by the laws and
the Constitution of the State of Texas, and no officer, director, or employee of the CTRMA shall
have any personal obligations or liability thereunder or hereunder.

The Contractor is obligated to comply with applicable standards of professional care in the
performance of the Services. The CTRMA shall have no obligation to verify any information
provided to the Contractor by the CTRMA or any other person or entity.

ARTICLE 27
CAPTIONS NOT A PART HEREOF

The captions or subtitles of the several articles, subsections, and divisions of this
Agreement are inserted only as a matter of convenience and for reference, and in no way define,
limit or describe the scope of this Agreement or the scope or content of any of its articles,
subsections, divisions, or other provisions.

ARTICLE 28
CONTROLLING LAW, VENUE

This Agreement shall be governed and construed in accordance with the laws of the State
of Texas. The parties hereto acknowledge that venue is proper in Travis County, Texas, for all
disputes arising hereunder and waive the right to sue and be sued elsewhere.

ARTICLE 29
COMPLETE AGREEMENT

This Agreement, including all Appendices attached hereto, sets forth the complete
agreement between the parties with respect to the Services and supersedes all other agreements
(oral or written) with respect thereto. Capitalized terms shall have the definitions provided herein.
Any changes in the character, agreement, terms and/or responsibilities of the parties hereto must
be enacted through a written amendment. No amendment to this Agreement shall be of any effect
unless in writing and executed by the CTRMA and the Contractor. Notwithstanding the foregoing,
the Parties acknowledge that the Business Rules contained in Appendix “A”, are of a nature that
requires continuous revisions throughout the term of this Agreement and that such revisions are
not required to be evidenced by a written amendment executed by the Parties. This Agreement
may not be orally canceled, changed, modified or amended, and no cancellation, change,
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modification or amendment shall be effective or binding, unless in writing and signed by the parties
to this Agreement. This provision cannot be waived orally by either party.

ARTICLE 30
TIME OF ESSENCE

With respect to any specific delivery or performance date or other deadline provided
hereunder, time is of the essence in the performance of the provisions of this Agreement. The
Contractor acknowledges the importance to the CTRMA of the timely provision of the Services
and will perform its obligations under this Agreement with all due and reasonable care.

ARTICLE 31
SEVERABILITY

If any provision of this Agreement, or the application thereof to any person or
circumstance, is rendered or declared illegal for any reason and shall be invalid or unenforceable,
the remainder of this Agreement and the application of such provision to other persons or
circumstances shall not be affected thereby but shall be enforced to the greatest extent permitted
by applicable law.

ARTICLE 32
AUTHORIZATION

Each party to this Agreement represents to the other that it is fully authorized to enter into
this Agreement and to perform its obligations hereunder, and that no waiver, consent, approval, or
authorization from any third party is required to be obtained or made in connection with the
execution, delivery, or performance of this Agreement.

ARTICLE 33
SUCCESSORS

This Agreement shall be binding upon and inure to the benefit of the CTRMA, the
Contractor, and their respective heirs, executors, administrators, successors, and permitted assigns.
The Contractor may not assign the Agreement or any portion thereof without the prior written
consent of the CTRMA.

ARTICLE 34
INTERPRETATION

No provision of this Agreement shall be construed against or interpreted to the
disadvantage of any party by any court, other governmental or judicial authority, or arbiter by
reason of such party having or being deemed to have drafted, prepared, structured, or dictated such
provision.
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ARTICLE 35
BENEFITS INURED

This Agreement is solely for the benefit of the parties hereto and their permitted successors
and assigns. Nothing contained in this Agreement is intended to, nor shall be deemed or construed
to, create or confer any rights, remedies, or causes of action in or to any other persons or entities,
including the public in general. Notwithstanding the foregoing, the Contractor acknowledges that
the Services provided for hereunder may be made available to other toll authorities through
agreements between the CTRMA and those entities, and that Contractor is required to perform for
those entities in a manner which complies with the requirements and obligations of this Agreement.
The CTRMA shall have the right to enforce this Agreement against Contractor on behalf of other
entities to which the Services are being provided.

ARTICLE 36
SURVIVAL

The parties hereby agree that each of the provisions in the Agreement are important and
material and significantly affect the successful conduct of the business of the CTRMA, as well as
its reputation and goodwill. Any breach of the terms of this Agreement is a material breach of this
Agreement, from which the Contractor may be enjoined and for which the Contractor also shall
pay to the CTRMA all damages which arise from said breach. The Contractor understands and
acknowledges that the Contractor’s responsibilities under Articles 13, 16 and 17 of this Agreement
shall continue in full force and effect after the Contractor’s contractual relationship with the
CTRMA ends for any reason.

ARTICLE 37
FORCE MAJEURE

If a Force Majeure Event occurs, the Nonperforming Party is excused from performance
of its obligations under this Agreement but only for the time and to the extent that such
performance is prevented by the Force Majeure Event. During a Force Majeure Event that prevents
Contractor from delivering Services, Contractor’s entitlement to compensation under this
Agreement is suspended.

When the Nonperforming Party is able to resume performance of its obligations under this
Agreement, it will immediately give the Performing Party (defined below) written notice to that
effect and promptly resume performance under this Agreement.

The relief offered by this Force Majeure provision is the exclusive remedy available to the
Nonperforming Party with respect to a Force Majeure Event.

The Performing Party may terminate this Agreement if:

@) the Nonperforming Party’s failure to perform under this Agreement due to a Force
Majeure Event impairs material benefits of this Agreement to the other party (the
“Performing Party”); and
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(b) the Nonperforming Party does not resume performance in accordance with this
Agreement within thirty (30) days following the giving of notice to the
Nonperforming Party of the Performing Party’s intent to terminate this Agreement.

In this Agreement, “Force Majeure Event” means any act, event, or condition not
foreseeable by a party (the “Nonperforming Party”) that: (A) prevents the Nonperforming Party
from performing its obligations under this Agreement; (B) is beyond the control of, not caused in
whole or in part by, and not otherwise the fault of the Nonperforming Party; and (C) is not able to
be overcome or avoided by the Nonperforming Party’s exercise of diligence or preventative
measures. Notwithstanding the foregoing, Force Majeure Events shall be limited to the following:
any earthquake, tornado, hurricane, flood or other natural disaster, fire, freight embargo, strike,
blockade, rebellion, war, riot, act of sabotage or civil commotion. The following do not constitute
a Force Majeure Event: economic hardship, changes in market conditions, or insufficiency of
funds.

ARTICLE 38
DISPUTE RESOLUTION

The parties have established an issues resolution ladder in order to resolve disputes
expeditiously and effectively at appropriate organizational levels of each party. In the event of
any dispute whatsoever arising out of or relating to this Agreement, the disputing party must submit
a written notice of the dispute to the Tier 1 designee of the other party shown in the issues
resolution ladder below. The notice must state clearly, and in detail, the good faith basis for the
dispute.  Disputes shall be considered as quickly as possible, taking into consideration the
particular circumstances and the time required to prepare detailed documentation. Steps may be
omitted as agreed by both parties, and the time periods stated below may be shortened in order to
hasten resolution.

Issues Resolution Ladder

Tier Contractor CTRMA Time Limit*

1 Project Manager and CTRMA Assistant 10 days
Director of IT and
Toll Systems

2 Account Vice President and CTRMA Director of 10 days
Operations

3 Chief Financial Officer and CTRMA Executive 10 days
Director

* Time (in calendar days) in which dispute must be resolved or passed on to the next tier.

If a dispute is processed under the issues resolution ladder and not resolved, the parties
may attempt to resolve the dispute through mediation, using a mediator mutually agreed upon by
the Contractor and the CTRMA, prior to initiating litigation.
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At all times during this dispute resolution process or any subsequent administrative,
mediation or court proceeding, the Contractor shall proceed with the provision of the Services,
without delay, in accordance with this Agreement, and as directed by the CTRMA through a Work
Authorization. The Contractor acknowledges that it shall be solely responsible for any delay that
results from its actions or inactions during the dispute resolution process, even if the Contractor’s
position in connection with the dispute ultimately prevails.

ARTICLE 39
CONTRACTOR CERTIFICATIONS

a. Entities that Boycott Israel. The Contractor represents and warrants that (1) it
does not, and shall not for the duration of this Agreement, boycott Israel or (2) the verification
required by Section 2271.002 of the Texas Government Code does not apply to this Agreement. If
circumstances relevant to this provision change during the course of the contract, the Contractor
shall promptly notify the CTRMA.

b. Entities_that Boycott Energy Companies. The Contractor represents and
warrants that: (1) it does not, and will not for the duration of this Agreement, boycott energy
companies or (2) the verification required by Section 2274.002 of the Texas Government Code
does not apply to this Agreement. If circumstances relevant to this provision change during the
course of this Agreement, the Contractor shall promptly notify the CTRMA.

C. Entities that Discriminate Against Firearm Entities or Trade Associations.
The Contractor verifies that: (1) it does not, and will not for the duration of this Agreement, have
a practice, policy, guidance, or directive that discriminates against a firearm entity or firearm trade
association or (2) the verification required by Section 2274.002 of the Texas Government Code
does not apply to this Agreement. If circumstances relevant to this provision change during the
course of this Agreement, the Contractor shall promptly notify the CTRMA.

[Remainder of Page Intentionally Left Blank]
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IN WITNESS WHEREOF, the parties have executed this Agreement effective on the date
and year first written above.

CONTRACTOR: ELECTRONIC TRANSACTION CONSULTANTS, LLC

By:

Name: David Mace Roberts
Title: General Counsel and Compliance Officer

CTRMA: CENTRAL TEXAS REGIONAL MOBILITY
AUTHORITY

By:

Name: James Bass
Title: Executive Director
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2 SCOPE OF WORK

The following sections provide information regarding the Scope of Work (SOW) for the project.

2.1 BACKGROUND

2.1.1 Current Facilities

CTRMA currently operates five (5) All-Electronic Toll (AET) facilities and one (1) Express Lane
facility in the Austin area, as shown in Figure 2-1. Historical transaction data for each facility can
be found at https://www.mobilityauthority.com/business/financial/fin-inv-info.
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Figure 2-1: CTRMA Facility Map
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2.1.1.1 183A Toll Road

The 183A Toll Road is an 11.6-mile toll road extending from northwest Austin through Cedar
Park and Leander in northwest Williamson County (Figure 2-2). The facility consists of tolled
mainlines with non-tolled frontage roads at the north end (Figure 2-3). Phase Il was completed
in 2012, more than seven years ahead of schedule, and plans for Phase Il are under
development to extend the toll road from its current terminus at Hero Way northward to SH
29.
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Figure 2-3: 183A Toll Road Project Configuration

2.1.1.2 290 Toll Road

The 290 Toll Road is a 6.2-mile toll road that includes three tolled lanes and three non-tolled
general-purpose lanes in each direction from US 183 to the east of Parmer Lane (Figure 2-4).
The US 290 facility was upgraded, effectively tripling capacity while preserving the non-tolled
lane (Figure 2-5). The 290 toll road links up with important roadways in the region, including US
183 and SH 130, and features a ten-foot-wide, six-mile shared-use path for pedestrians and
cyclists.
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Figure 2-4: 290 Toll Road Project Map
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Figure 2-5: 290 Toll Road Project Configuration

2.1.1.3 MoPac Express Lane

The MoPac Express Lane gives drivers the option to bypass congestion on the 11-mile stretch of
MoPac between Parmer Lane and Cesar Chavez Street (Figure 2-6). As a primary alternative to
I-35, MoPac carries more than 180,000 cars and trucks each day. Estimates project that by
2035, MoPac shall serve more than 220,000 vehicles a day.

The Express Lane is dynamically priced and located in the middle of the MoPac corridor,
separated from the existing lanes by a four to five-foot-wide striped buffer zone with flexible
plastic sticks. Drivers can access the MoPac Express Lane at Cesar Chavez Street, Far West
Boulevard, RM 2222, or Parmer Lane.
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2.1.1.4 71 Toll Lane

The 71 Toll Lane project added a toll lane in each direction alongside of SH 71, beginning at
Presidential Boulevard at Austin-Bergstrom International Airport (AUS) and extending east near
SH 130 (Figure 2-7). These new lanes offer a free-flowing and reliable bypass route for through-
traffic on SH 71, a major corridor connecting drivers to AUS, the city of Bastrop, and beyond.
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Figure 2-7: 71 Toll Lane Project Configuration
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2.1.1.5 45SW Toll Road

The 45SW Toll Road is a new facility that connects MoPac and FM 1626, bringing relief to the
rapidly growing area of southern Travis and northern Hays counties (Figure 2-8). The 455W Toll
Road includes two tolled lanes in each direction (Figure 2-9). The 455W Toll Road does not
contain frontage roads, therefore limiting impacts to the surrounding environment.
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Figure 2-8: 455W Toll Road Project Map
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Figure 2-9: 455W Toll Road Project Configuration

2.1.1.6 183 South Toll Road (North End)

The 183 South project is adding three tolled lanes in each direction on an 8-mile stretch of US
183 between US 290 and SH 71 (Figure 2-10). The northern half of the project between US 290
and Techni Center Drive is now open to traffic (Figure 2-11). Phase Il open in January 2021.
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Figure 2-11: 183 South Toll Road (North End) Project Configuration
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2.1.1.7 Traffic Incident and Management Center (TIM Center)

The TIM Center is located at 104 North Lynnwood Trail in Cedar Park, Texas, and is staffed from
5:30 am to 8 pm during weekdays. The TIM Center has overall responsibility for toll operations
and can override pricing and/or open managed lanes to general traffic in accordance with
CTRMA. The TIM Center’s operational responsibilities include the following:

1. Facilitate smooth traffic flow

2. Actively monitor real-time traffic and incidents during peak hours

3. Ensure trip building transactions are correct according to the current business rules
4. Provide monitoring and maintenance for roadside equipment

2.1.2 Future Facilities
This section provides information about future CTRMA facilities.
2.1.2.1 183A Phase Il

CTRMA is proposing to extend 183A north from Hero Way to 1.1 miles north of SH 29 as Phase
[l of the 183A system (Figure 2-12). The 6.6-mile proposed roadway will have two tolled lanes
in each direction with an option to widen to three lanes in the future. The location of the
proposed roadway shall be mostly within the median of the US 183 corridor. Schematic design,
traffic modeling, and environmental investigations are underway. The extension will also
feature a shared-use path north from Hero Way to the proposed Seward Junction Loop project.
The project received environmental clearance in August 2019 and is currently undergoing final
design. Construction is planned to begin in early 2021.
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Figure 2-12: 183A Phase IIl Study Area
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2.1.2.2 183 North

The 183 North Mobility Project (Figure 2-13) includes the construction of two variably priced
express lanes in each direction along a 9-mile stretch of US 183 between SH 45/RM 620 and
MoPac. This project also includes an additional lane (or lanes as necessary) to bring the number
of non-tolled lanes to four in each direction. Express lane direct connectors shall be constructed
with MoPac to the south. Construction on this project is scheduled to begin in early 2021.
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Figure 2-13: 183 North Project Map

2.1.2.3 MoPac South

The MoPac Expressway south of Cesar Chavez Street is a vital artery in Austin for commuters,
neighbors, and visitors (Figure 2-14). This corridor provides a critical link to downtown Austin
and other major highways such as US 290 and Loop 360. CTRMA and its partners launched an
environmental study in 2013 to analyze the corridor and determine the best approach to
managing congestion. The study identified a full range of alternatives, including Express Lane(s),
High Occupancy Vehicles Lanes (HOV), Transit Only Lanes, additional General-Purpose Lanes,
and Transportation Demand Management Alternatives. The thorough evaluation determined
that the Express Lane(s) option was the recommended build alternative because it best met the
purpose and need of the study.
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Figure 2-14: MoPac South Project Map

2.1.2.4 290 Toll Phase IlI

CTRMA, in coordination with TxDOT, has developed plans to construct three direct connectors
at the SH 130 interchange (Figure 2-15). These bridges will give drivers a free-flowing direct
connection and free up capacity on the frontage road intersection underneath the toll facilities.
Construction of three direct connector flyover ramps to link 290 Toll with SH 130 began in late
2018 and is expected to be complete in late 2021, providing a long-term mobility solution for

commuters at this intersection.
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2.2 GENERAL PROJECT INFORMATION

This contract is to provide an ETCS that includes roadside functionality (AVI, AVC, VES, DVAS)
and Toll Facility Host (TFH) functionality. The TFH functionality includes trip building, dynamic
pricing, image processing, reporting/auditing, and interfaces with other CTRMA third-party
systems. The Toll Systems Integrator (TSI) shall be responsible for all aspects of system design,
testing, installation/implementation, integration, training, and maintenance of CTRMA’s AET
and Express Lanes (EL). The ETCS will integrate with CTRMA’s Data Platform Host (DPH), which
connects to CTRMA’s Pay By Mail system and the Central US Interoperability (CUSIOP) Hub for
away agency processing.

The TSI shall provide an ETCS that includes the following, at a minimum:

1.

w

10.
11.

12.

13.

14.
15.

Roadside systems and infrastructure to support AVI, AVC, VES (cameras), DVAS
(cameras), and all related/required components and sensors. Refer to Section 2.2.1,
Work Authorization and Project Delivery for more information.

Variable Toll Message Signs (VTMS) to display toll rates on Express Lane (EL) facilities.
Appropriate applications to support daily operations of CTRMA’s facilities.

Processing, tracking, and storing all transactions generated by roadside tolling
equipment.

A trip building system that creates trips based on CTRMA’s business rules.

Complete image processing to provide license plate information of images captures on
the roadside, including all systems, and required operations staff.

A dynamic pricing system that calculates and provides toll rates based on traffic
conditions in the Express Lanes and General Purpose (GP) lanes.

Communication of toll rates to the Variable Toll Message Signs (VTMS) located on
Express Lanes.

An interface with CTRMA’s DPH for transmission and reconciliation of trips, images, and
for receipt of Transponder Validation Lists (TVL) and other files.

A comprehensive reporting system.

All necessary maintenance services to support all hardware, software, and network on
the ETCS.

A Maintenance Online Management System (MOMS) that supports configurable
alerts/alarms, work order creation, and dashboards.

Employ, train, supervise, and schedule the required staff to support CTRMA’s TIM
Center operation, including actively monitoring traffic flow and incidents, reviewing trip
building processes to ensure accuracy, and provide monitoring of express lane roadside
equipment.

User manuals and training for TSI-provided systems and software.

Network administration of all ETCS communications equipment, software, cables,
connections, configurations necessary to operate the ETCS.

More detailed requirements for these systems and subsystems are described in Sections 2.4,
2.5, 2.6, and 2.15.
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2.2.1 Work Authorization and Project Delivery

Each installation of a new facility or transition of an existing facility will be based on individual
Work Authorizations approved by CTRMA. Refer to Sections 2.7, Project Management, 2.8,
Installation of New Facilities, and 2.9, Transition of Existing Facilities, for further information.

Each Work Authorization will include, at a minimum, the following:

=

General description of the toll road infrastructure and site
General requirements of the ETCS
Scope of Work (SOW)
ETCS equipment and installation requirements
Civil/roadway construction requirements (i.e., work by others)
The ETCS project implementation or transition schedule
Construction schedule (if required)
Coordination and project management requirements
Toll facilities responsibility matrix

. Milestone payment schedule

. Detailed drawings, diagrams, and other required engineering documents (provided by
CTRMA)

12. Price sheet

13. Project-level documentation

LN U kA wWwN

o
= O

Additional project documentation will include the following, as defined in Section 2.7.3.1.2,
Project-Level Documentation, and Section 2.11, Project Documentation.

Given the segmentation of work based on individual Work Authorizations, the TSI may only be
required to update or amend existing documentation to reflect changes to hardware, software,
processes, or requirements to reflect designs and project plans for new or transitioned
facilities. CTRMA intends to reduce the amount of unnecessary and repetitious documentation
as much as possible.

The Milestone Payment Schedule is based on each Work Authorization. The following examples
represent the Milestone Payment Schedule for each phase of work, as described in Transition
Phases, Section 9.6

Table 2-1: Milestone Payment Schedule for Phase | Work

Milestone Payment Schedule for Phase |
- Includes TFH implementation, first facility transition, and delivery of all program
documents

0,
ID Payment Milestone P:;d Cumulative % Paid

A. Mobilization
Applies to Section A Mobilization of Cost Proposal Form

A-1 Mobilization
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Milestone Payment Schedule for Phase |
- Includes TFH implementation, first facility transition, and delivery of all program
documents
ID Payment Milestone P:d Cumulative % Paid
- Mobilization (upon Work Authorization approval) | 100% 100%
B. Hardware and Equipment Ordering and Installation
Applies to Section B System Procurement and Installation of Cost Proposal Form
Equipment Ordering, Installation, and Testing
-Purchased, Received and Verified 10% 10%
-Start of installation activities 15% 25%
B-1 -Installation activities complete 15% 40%
-Site Installation Test completed and approved 20% 60%
-Integration Test completed and approved 20% 80%
-Operational Acceptance Test completed and 0% 100%
approved
C. Project Management, Documentation and Testing Services
Applies to Section C Project Management and Testing Services of Cost Proposal Form
Project Management Documentation Approval
- Master Project Schedule
- Program Management Plan
includes the following
- a. Roles and Responsibilities
- b. Scope Management Plan
¢1 - ¢. Quality Management Plan 5.0% 5.0%
- d. Communication Management Plan
- e. Requirement Management Plan
- f. Change Management Plan
- g. Configuration Management Plan
- h. Risk Management Plan
Design Documentation Approval
- Software Development Plan
- Requirements Traceability Matrix
2 - Master Test Plan 10.0% 15.0%
- Interface Control Documents
- System Detailed Design Documents
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Milestone Payment Schedule for Phase |

- Includes TFH implementation, first facility transition, and delivery of all program

documents

Payment Milestone

%
Paid

Cumulative % Paid

- Reports Detailed Design Documents

- Data Migration Plan
(REMOVED FROM SCOPE OF WORK)

- Disaster Recovery Plan

- Backup Recovery and Archive Plan

C-3

Test and Go-Live Planning Documentation

- TFH and Roadside Test Plans and Procedures

- Installation Plan (for TFH and facility)

- Transition Plan (for TFH and facility)

10.0%

25.0%

c-4

Test Results and As-Built

Docume

ntation

- Test Reports

- As-Built Drawings for transitioned facility

10%

35.0%

Training and maintenance documentation and manuals Approval

- Training Plan and Materials

- Roadside System Flow Diagram

- MOMs User Manual

- Reporting Manual

- DVAS Manual

- Audit and Reconciliation Manual

- Dynamic Pricing and Trips Manual

5%

- Maintenance Plan

Initial Inventory (including spares)

- Safety plan

- Traffic Control Plan

- Security Plan

- Succession Plan

40.0%

C-6

TFH FAT completed and approved

10%

50.0%

C-7

TFH Integration to CTRMA DPH

5%

55.0%

C-8

TFH SIT completed and approved

10%

65.0%

c-9

Roadside Facility FAT completed and approved

5%

70.0%

C-10

All toll sites commissioned

10%

80.0%
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Milestone Payment Schedule for Phase |
- Includes TFH implementation, first facility transition, and delivery of all program
documents

0,
ID Payment Milestone Pj;d Cumulative % Paid

C-11 Training Completed and Go-Live 10% 90.0%

OAT for TFH and Facility completed and approved,
C-12 | and Final As-Built drawings representative of any 10% 100.0%
changes made during test and acceptance.
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Table 2-2: Milestone Payment Schedule for Phase Il Work

Milestone Payment Schedule for Phase I
- Includes each transitioned or new facility, project documentation, and program
documentation updates
ID Payment Milestone % Paid Cumulative % Paid
A. Mobilization
Applies to Section A Mobilization of Cost Proposal Form
A-1 Mobilization
- Mobilization (upon Work Authorization approval) 100% 100%
B. Hardware and Equipment Ordering and Installation
Applies to Section B System Procurement and Installation of Cost Proposal Form
51 Equipment Ordering, Installation, and Testing
- Purchased, Received and Verified 10% 10%
- Start of installation activities 15% 25%
- Installation activities complete 15% 40%
- Site Installation Test completed and approved 20% 60%
- Integration Test completed and approved 20% 80%
- Operational Acceptance Test completed and approved 20% 100%
C. Project Management, Documentation and Testing Services
Applies to Section C Project Management and Testing Services of Cost Proposal Form
Project Management Documentation Approval
-Work Authorization (Project) Schedule
oy M Project Risk Register
- Responsibility Matrix 2.5% 2.5%
- Updated Roles and Responsibilities
- Communication Plan
Design Documentation Update Approval
- Updated Requirements Traceability Matrix
- Updated Master Test Plan
- Updated Interface Control Documents
C-2 | - Updated System Detailed Design Documents 5 0% 759
- Updated Reports Detailed Design Documents
- Updated Data Migration Plan
(REMOVED FROM SCOPE OF WORK)
- Updated Disaster Recovery Plan
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Milestone Payment Schedule for Phase I
- Includes each transitioned or new facility, project documentation, and program
documentation updates
ID Payment Milestone % Paid Cumulative % Paid
- Updated Roadside System Flow Diagram
- Updated Backup Recovery and Archive Plan
Test and Go-Live Planning Documentation Approval
3 - Test Plans and Procedures
- - Installation Plan (for each new facility) 5.0% 12.5%
- Transition Plan (for each transitioned facility)
Test Results and As-Built Documentation
C-4 | Test Reports
5.0% 17.5%
As-Built Drawings for each transitioned / new facility
Training, Maintenance documentation and Manual Update Approval
- Updated Training Plan and Materials
- Updated Roadside System Flow Diagram
C-5 | - Updated Manuals (to all applicable systems)
. 2.5% 20%
- Updated Maintenance Plan
- Updated Inventory (including spares)
- Updated Succession Plan
C-6 | Factory Acceptance Test completed and approved 15% 35%
C-7 | Configuration of Toll Facility Host 10% 45%
C-8 | Site Installation Test completed and approved 10% 55%
C-9 | All toll sites commissioned 15% 70%
C-10 | Training Completed / Go-Live (start of revenue collection) | 15% 85%
Operational Acceptance Test completed and approved,
C-11 | and Final As-Built drawings representative of any changes 15% 100%
made during test and acceptance.
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Table 2-3: Milestone Payment Schedule for Phase Ill Work

Milestone Payment Schedule for Phase Il

- Final OAT for all facilities

ID

Payment Milestone

% Paid

Cumulative % Paid

C. Project Management, Documentation and Testing Services
Applies to Section C Project Management and Testing Services of Cost Proposal Form

Project Management Documentation Approval

C-1 | _Work Authorization (Project) Schedule
- Project Risk Register 10.0% 10.0%
- Communication Plan
Test and Go-Live Planning Documentation Approval
C-2 | - Test Plans and Procedures 15.0% 55 0%
- Transition Plan (for each transitioned facility) ) )
Test Results and As-Built Documentation
Test Reports 20% 45%
Final As-Built Drawings 20% 65%
() Final Program Documentation updates 20% 85%
Final Operational Acceptance Test completed, and
Final As-Built drawings representative of any changes 15% 100%

made during test and acceptance.
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2.3 EXISTING EQUIPMENT, INFRASTRUCTURE, BUILDINGS, AND COMMUNICATION

The TSI has the option to reuse certain roadside tolling equipment/devices, along with all
existing infrastructure, conduits, cabinets, hub buildings, and electrical and communications
equipment and cabling. This section describes the equipment and infrastructure that is
currently installed. Unless explicitly stated otherwise, the TSI may reuse any or all equipment
currently installed, subject to the limitations of the approved transition plan.

The TSI has the option of retaining the existing equipment specified herein, with the condition
the TSI’s delivered system will conform to contractual functional and performance
requirements for the term of the contract. CTRMA does not assert the condition, functionality,
or performance of installed equipment. It is incumbent on the TSI to determine the condition
and fitness for the use of any currently installed equipment to be reused.

All other equipment provided under this Scope of Work will also be required to meet the
requirements detailed herein and applicable Service Level Agreements (SLA), as described in
Appendix F, Service Level Agreement (SLA). Additionally, the TSI shall de-install, remove from
the premises, and properly dispose of any un-needed existing equipment following the
appropriate CTRMA policies.

Table 2-4: General Requirements

ID Rule
If any proposed new equipment increases non-dynamic/static forces or dynamic/live
REQ-1 load on an existing support structure, the TSI shall submit a structural analysis of the
existing support structure for CTRMA’s review, approval, and professional stamp.

2.3.1 Existing Tolling Equipment

As previously described in Section 2.1, CTRMA operates five (5) All-Electronic Toll (AET)
facilities, including one (1) Express Lane facility in the Austin area. Table 2-5, sorted by monthly
average transaction data per facility, provides a listing of the different CTRMA facilities and
plazas and their historical transaction data.

Table 2-5: The Historical Transaction Data of CTRMA Facilities and Plazas

Monthly Average
- . Generator at
Facility Plaza Type Transaction Data Plaza
(2019)
183-A Park Street Mainline NB Mainline 1,056,625 Yes
183-A Park Street Mainline SB Mainline 1,001,870 No
183-A Lakeline NB Mainline Mainline 780,687 Yes
183-A Lakeline SB Mainline Mainline 689,193 Yes
183-A Crystal Mainline SB Mainline 605,071 No
183-A Crystal Mainline NB Mainline 588,867 Yes
183-A Brushy Creek NB Ramp 147,436 Yes
183-A Brushy Creek SB Ramp 106,135 Yes
183-A Scottsdale Drive NB Ramp 38,636 Yes
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Monthly Average
- . Generator at
Facility Plaza Type Transaction Data Plaza
(2019)
183-A Crystal Parkway NB Ramp 15,587 No
183-A Crystal Parkway SB Ramp 14,667 No
183-S MLK Mainline SB Mainline 146,961 No
183-S 51st Mainline NB Mainline 36,710 Yes
183-S 51st Exit Ramp Ramp 59,039 Yes
183-S 51st Entry Ramp Ramp 169,522 Yes
US290 E Giles Mainline WB Mainline 538,766 Yes
US290 E Giles Mainline EB Mainline 508,628 No
US290 E Parmer Mainline EB Mainline 356,354 Yes
US290 E Parmer Mainline WB Mainline 331,139 No
US290 E 183 Entry Ramp 289,436 Yes
US290 E 183 Exit Ramp 218,423 No
US290 E Giles Lane WB Ramp 71,792 Yes
US290 E Giles Lane EB Ramp 62,945 No
US290 E Springdale Road EB Ramp 26,872 No
US290 E Harris Branch EB Ramp 21,938 No
US290 E Harris Branch WB Ramp 15,286 Yes
US290 E Springdale Road WB Ramp 14,649 Yes
US290 E 130 DC Entry WB Ramp 6,745 Yes
SH-71 973 East Mainline 475,368 Yes
SH-71 973 West Mainline 395,249 No
MoPac RM2222 SB Mainline 377,282 Yes
MoPac Enfield NB Mainline 335,772 Yes
MoPac Far West NB Mainline 204,104 Yes
MoPac Parmer SB Mainline 158,302 Yes
45 SW Bear Creek Mainline WB Mainline 100,114 No
45 SW Bear Creed Mainline EB Mainline 91,495 Yes

There are also three locations on MoPac that support portable generators. These locations are
not tolling sites (plazas); they are sign cabinets.

2.3.2 Existing Deficiencies

After the TSI assesses the existing equipment and infrastructure, the TSI shall be required to
certify in writing to CTRMA that the ETCS, with the incorporation of any reused equipment, and
the CTRMA-owned infrastructure, will meet the project SLAs as described in Appendix F, Service
Level Agreement. This certification shall be delivered to CTRMA no later than ninety (90) days
after the issuance of a Work Authorization providing for the assessment of existing equipment
and will communicate all existing equipment defects affecting functionality or performance
found. Defects identified after the ninety (90) day period shall be solely on the TSI to resolve.
CTRMA will inspect each claimed defect within thirty (30) business days and determine the
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appropriate action (e.g., repair, replace, or retain as is) and the timing of the action. Any
agreed-upon repair or replacement work may be performed through a change order.

2.4 ZONE CONTROLLER SUBSYSTEM

The functionality of the zone controller includes the following, at a minimum:

Table 2-6: Zone Controller Subsystem Technical Requirements

ID RULE
The zone controllers shall be required to meet all applicable SLAs, as described in
REQ-2 . .
Appendix F, Service Level Agreement.
REQ-3 The zone controllers are required to be implemented in a redundant, highly available
configuration/capacity.
REQ-4 The zone controller’s failover system shall ensure there is no loss of transactions or
revenue due to a single zone controller failing.
The failover of a single zone controller shall not disrupt the operation of any other
REQ-5 .
subsystem(s) and shall not require a restart of any subsystem.
REQ-6 Alarm messages shall be generated and transmitted to MOMS whenever a zone
controller failover or outage event occurs.
The ETCS shall provide authorized users the capability to switch manually and remotely
REQ-7 from the primary zone controller to the secondary zone controller. The switching from
the primary zone controller to a secondary zone controller shall be recorded and
transmitted to MOMS.
REQ-8 All zone controllers shall be capable of processing transaction volumes of at least 3,000
vehicles per lane per hour.

2.4.1 Stand-Alone Operation

Table 2-7: Stand-Alone Operation Technical Requirements

ID RULE

REQ-9 The zone controllers shall be capable of operating in a stand-alone mode during
communications disruptions between the zone controller and the TFH.
While in stand-alone mode, the zone controllers shall be capable of storing all

REQ-10 | transaction records, events, and maintenance messages for a minimum of thirty (30)
days.

REQ-11 Complete lane transactions buffered in the lane when communications are lost shall be
forwarded to the TFH when communications are restored.
When operating in stand-alone mode, the last configuration, security access, and

REQ-12 | application files downloaded from the TFH shall be used until communication is restored
or files are uploaded locally.

REQ-13 Upon restoring communication with the TFH, all backlogged messages shall be

transmitted without affecting near real-time transmission of ongoing transactions.

2.4.2 Software

Table 2-8: Software Technical Requirements
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ID RULE

Zone controllers shall process data obtained from AVI, AVD, AVC, VES, and other

REQ-14 | roadside devices and equipment systems to generate transaction records for each
passing vehicle.

REQ-15 The operating systems, databases, COTS software, and ETCS software provided by the TSI
shall support near real-time transaction creation.
The proposed operating systems and databases shall be currently supported

REQ-16 | versions/releases (i.e., no beta releases) with a future upgrade path. The zone
controller’s operation system shall be the same version across all facilities.

REQ-17 | The zone controller application version will be the same across all facilities.

REQ-18 Zone controller software shall be parameter-driven and user-configurable and shall be
warranted against software defects and deficiencies until the contract is terminated.
All messages between the zone controller and the VES (e.g., ALPR data, triggers, and

REQ-19 transaction link data), AVI, AVD, and AVC subsystems, and the TFH shall use a
documented, non-proprietary protocol. This protocol shall be made available to and
approved by CTRMA during the design phase of the project.

REQ-20 Zone controllers shall be required to detect and frame vehicles, including those with valid
transponders, and associate all transactions with correct vehicle VES images.
One and only one transaction record shall be created for each vehicle that travels

REQ-21 | through a Toll Zone, and zone controllers shall ensure all available input data has been
written to the transaction record before transmitting it to the TFH.
The zone controllers shall be able to automatically synchronize with the various sensors

REQ-22 | and subsystems at the lane level to ensure the events in the lane are associated with the
correct vehicle transaction record.

REQ-23 Along with all other data elements required for a transaction record, vehicle length shall

also be included.

2.4.3 Time Synchronization

Table 2-9: Time Synchronization Technical Requirements

ID RULE
REQ-24 Zone controllers shall be time-synchronized to the TFH at the time of zone controller
startup and periodically after that.
REQ-25 The zone controller shall synchronize or transmit time synchronization messages with

every connected Toll Zone subsystem or device/equipment capable of maintaining time.

2.4.4 Monitor All Lane Equipment for Device Status

Table 2-10: Monitor All Lane Equipment for Device Status Technical Requirements

ID Rule
REQ-26 Each zone controller shall self-monitor the system health of internal components and all
associated in-lane equipment device for status.
REQ-27 The system shall generate a recovery message and restore its operational status if a

device recovers after reporting a failure.
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ID Rule
Recovery messages shall be:
REQ-28 1. Recorded against the original failure work order
2. Reported through MOMS
3. Available to authorized staff
REQ-29 | All alarm, health, and recovery messages shall be transmitted and reported to MOMS.
Anytime a work order is closed, the system shall automatically enable any/all alarms for
REQ-30 . .
the repaired equipment.

2.4.5 Diagnostics and Equipment Malfunction

The TSI shall ensure the system continues to operate without loss of revenue or visible impact
to the patron if some components of the system fail, and the system begins degraded mode

operations.

Table 2-11: Diagnostics and Equipment Malfunction Technical Requirements

RULE

The zone controller software shall execute periodic diagnostics checks on all internal
processes, the in-lane equipment, and interfaces. A device’s failure to respond to a status

REQ-31 inquiry after a user-configurable number of retries shall be regarded by the zone
controller software as an equipment failure.
All failures detected and alarms generated shall be reported to MOMS. Degraded modes
REQ-32 | of operation shall be supported based on CTRMA’s business rules developed during the

design process and approved by CTRMA.

2.4.6 Configuration Files

Table 2-12: Configuration Files Technical Requirements

ID RULE
All parameters and settings required to operate the zone controller application shall be
REQ-33 L . . - )
maintained in a configuration file or files.
A copy of the current zone controller configuration files shall be maintained on the TFH
REQ-34 | and shall be available for downloading along with the zone controller application file, as
needed.
Authorized personnel working in the field shall be able to make changes to the
REQ-35 ) L
configuration file used by the zone controller.
Changes made in the field shall be backed up to the TFH. Any configuration files changed
REQ-36 | inthe field shall be logged and assessed for applicability to all zone controllers and
downloaded to other zone controllers, accordingly.
REQ-37 All zone controllers shall have default configuration files that allow the lane to startup
automatically.
REQ-38 All zone controllers shall operate with the same software version unless CTRMA approves

exceptions to this requirement.
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2.5 ROADSIDE SUBSYSTEM
The following sections provide requirements about the roadside subsystem.
2.5.1 Automatic Vehicle Identification (AVI) Subsystem

The TSI shall determine the need for conducting radio frequency (RF) interference tests at all
proposed project sites that are currently equipped with Radio Frequency Identification (RFID)
products. The TSI shall assure all related licensing and requirements are satisfied and to be
aware of any RF sources that may interfere with the ETCS. CTRMA currently operates its AVI
readers between 902.5 MHz and 921.5 MHz.

The TSI has responsibility for compiling all Federal Communication Commission (FCC) licensing
materials.

The TSI shall provide certification that any new proposed reader’s 6C capabilities have been
certified by an approved independent third-party laboratory (e.g., certification under the
OmniAir Certification Services’ ISO 18000-6C certification program will satisfy this requirement).

The TSI shall be responsible for the AVI subsystem, including any design, provision, and
installation involving enclosures (including heating/cooling if required), cabling, brackets, and
ancillary components required for the proper functioning/operation of this subsystem. The TSI
shall ensure the AVI subsystem meets the performance requirements identified in Appendix F,
Service Level Agreement.

After initial installation, the TSI maintains responsibility for the completion and submission of
any FCC-required applications and maintenance forms to CTRMA for submission to the FCC.

CTRMA is responsible for submitting the completed forms to the FCC and the payment of all
related FCC licensing costs.

CTRMA does not write to any transponders via the roadside ETCS.

Table 2-13: AVI Subsystem Technical Requirements

ID RULE

The AVI subsystem shall support all applicable AVI business requirements and

REQ-39 | performance levels, as defined in CTRMA Lane System Business Rules, and Appendix F,
Service Level Agreement.

The AVI subsystem shall include a multi-protocol RFID reader capable of reading three
REQ-40 | standard protocols (E-ZPass TDM, ISO 18000-6C, and SeGo) at performance levels
defined in Appendix F, Service Level Agreement.

The AVI subsystem shall read all approved transponder types in vehicles (when present
and properly mounted) that pass through the toll zone, including vehicles within travel
lanes, straddling lanes, without degradation or interference at speeds ranging from stop-
and-go to 100 mph.

The AVI subsystem shall account for every lane transaction that is the result of a

REQ-42 | buffered/spurious transponder read for tracking and disposition, which shall be reported
on and auditable by CTRMA.

When multiple transponders are detected within a vehicle, the AVI subsystem shall
record up to three transponders and include them in the transaction record.

REQ-41

REQ-43
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ID RULE

The lane transaction shall indicate which transponder is assumed to be the valid
REQ-44 | transponder for processing by the TFH. The lane transaction shall also include the other
transponders in the lane transaction message.

Each RFID reader stores all information related to at least 125,000 transponder reads if
the RFID operates in a stand-alone mode (i.e., there is no zone controller connectivity).

REQ-45

2.5.2 Automatic Vehicle Detection (AVD) and Classification (AVC) Subsystem

The TSI shall provide for both in-ground and above ground Automatic Vehicle Detection (AVD)
and Automatic Vehicle Classification (AVC) systems. Wherever the TSI chooses to re-use existing
in-ground AVD and AVC systems on existing CTRMA facilities, the TSI shall certify in writing to
CTRMA that the ETCS, with the incorporation of any reused equipment, and the CTRMA-owned
infrastructure, will meet the project SLAs as described in Appendix F, Service Level Agreement.

CTRMA will direct the TSI to implement either in-ground or above ground AVD and AVC
systems, on a per facility basis, and even on a per location basis. The TSI is encouraged to
provide designs that will contribute to an infrastructure that takes into consideration all aspects
of long-term maintenance and support. It is, however, incumbent on the TSI to provide a
technically compliant, competitively priced solution that meets the stated requirements.

Both in-ground and above ground ACD and AVC systems will meet the following technical
requirements:

Table 2-14: AVC Subsystem Technical Requirements

ID RULE

The AVC subsystem shall support all applicable AVC business rules and performance
REQ-46 | requirements, as described in CTRMA, Lane System Business Rules, and Appendix F,
Service Level Agreement.

The AVC subsystem shall detect all vehicles that pass-through toll lanes and toll zones,
REQ-47 | including vehicles within travel lanes, within shoulders, straddling lanes, or straddling a
lane and shoulder, without degradation or interference.

The AVC subsystem shall correctly separate vehicles moving below 30 miles per hour
within 2 feet distance measured front to rear, and within 5 feet distance measured front
to rear above 30 miles per hour, to ensure that multiple vehicles are not identified as a
single vehicle.

The AVC subsystem shall correctly associate multi-unit vehicles (e.g., a vehicle towing a
REQ-49 | trailer) using a minimum 2-inch tow bar (measured perpendicular to the lane direction of
travel) to ensure that the multi-unit vehicle is identified as a single vehicle.

If the TSI proposes an overhead AVC subsystem, the system must be able to be
implemented as a redundant trigger to the VES cameras.

REQ-48

REQ-50
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ID RULE
The Vehicle Detection, Separation, and Classification subsystem shall support all
applicable vehicle detection and separation business rules and performance
requirements as defined in CTRMA, Lane System Business Rules, and Appendix F, Service
REQ-51 | Level Agreement, including the following:
1. Detecting vehicles at required speeds
2. Separating vehicles at required speeds
Classifying vehicles at required speeds
The Vehicle Detection, Separation, and Classification subsystem shall provide vehicle
REQ-52 | event messages and signals to the zone controller and may also directly trigger the VES
cameras.
The status of the Vehicle Detection, Separation, and Classification subsystem shall be
REQ-53 | reported to MOMS, and the zone controller shall write health status codes to transaction

records indicating a degraded state when the transaction is built.

2.5.3 Violation Enforcement Subsystem (VES)

Table 2-15: Violation Enforcement Subsystem Technical Requirements

RULE

REQ-54

The VES shall support all applicable VES business and performance requirements, as
defined in CTRMA, Lane System Business Rules, and Appendix F, Service Level
Agreement.

REQ-55

All transactions (including those with transponders) shall have images captured and
associated.

REQ-56

The VES shall capture images of all vehicle license plates with sufficient sharpness for the
ALPR to automatically extract the plate number, type, and jurisdiction.

REQ-57

The VES shall capture at least one front and one rear full-color image of every vehicle
that passes through a lane or Toll Zone. All images captured shall be associated with the
correct lane transaction.

REQ-58

The VES shall create a region of interest image from the image used to determine the
license plate data showing an enlarged view of the license plate with the license plate
data readable to the unaided eye.

REQ-59

The VES shall machine-read images and identify license plate information, including
license plate type, alphanumeric characters, and jurisdiction of origin, to be included in
the lane transaction message. The lane transaction message shall also include automated
ALPR processing confidence levels.
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ID

RULE

REQ-60

The VES shall flag all images which should be queued for human review, by user-
configurable parameters, including the following:

1. ALPR confidence threshold
License plates/vehicles that have not been previously recorded by the system
Random images with configurable sample sizes
Other unusual occurrences such as vehicle classification mismatches
Any other parameter required for the TSI’s Quality Assurance/Quality Control
(QA/QC) process for images to achieve the performance requirements

vk wnN

REQ-61

The VES shall buffer/store images locally (either in the Toll Zone or a Host system) until
successful image transmission to the storage location for image review.

REQ-62

The VES shall store all images (including those associated with valid AVI transactions) for
a user-configurable rolling period per CTRMA's data retention guidelines. Refer to
Section 3, Data Retention Schedule.

REQ-63

The VES shall make images available to CTRMA'’s Host per the accepted Interface Control
Document (ICD).

REQ-64

Images shall be stored image-by-image as separate digital files, with an open-standard
file architecture linked to the transaction record.

REQ-65

To support the rapid detection of poor performing cameras, the VES shall send alarm
messages to MOMS. These messages shall indicate if the image quality of a VES camera
has degraded such that its ALPR confidence falls below a user-configurable threshold.
This threshold shall be based on the rolling average of a user-configurable number of
images, or a camera is producing black (i.e., no picture) images.

REQ-66

CTRMA uses a third-party ALPR application for habitual violators and other programs off-
line from the TSI-provided ETCS. The TSI shall support this third-party ALPR application by
allowing VES images to be accessed in a read-only form. This access will be available to
the third-party application in near real-time of the image capture at the roadside.

2.5.3.1 VES Cameras and lllumination Devices

The TSI shall be responsible for familiarizing themselves with all roadside illumination
specifications.

Table 2-16: VES Cameras and lllumination Devices Technical Requirements

ID RULE
REQ-67 Camera illumination devices shall be mounted/installed in such a way as not to distract or
limit the vision of drivers. Visible light levels shall not be increased at any Toll Zones.
REQ-68 Cameras and illumination devices shall support a capture rate of no fewer than two

vehicles per second.
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2.5.4 Uninterruptible Power Supply (UPS) Subsystem

Table 2-17: UPS Subsystem Technical Requirements

RULE

REQ-69

All toll equipment shall be UPS protected and supported with a minimum of one (1) hour
runtime. Whenever a UPS is activated, an alert shall be sent to MOMS. The TSI shall
monitor all UPS alerts, which may include the Simple Network Monitoring Protocol
(SNMP) using a COTS smart interface module

REQ-70

Should the TSI chose not to reuse the existing UPS subsystem, the TSI shall furnish a UPS
to be mounted in cabinets that include an exterior locking receptacle for plugging in a
portable generator to allow connectivity with no tools required.

REQ-71

If an online UPS fails, an auto-sync transfer shall bridge line power and utility power in
less than 5ms resulting in no power loss, only backup power capability.

REQ-72

A surge protection device shall be used to protect utility service that is not UPS filtered.

REQ-73

UPS installation shall include a bypass switch to allow maintenance of the UPS module
while continuing to service the current electrical load.

REQ-74

Whenever any of the following occur, an alert/alarm shall be generated and sent to
maintenance personnel and the CTRMA staff via MOMS:

1. UPS detects loss of electrical utility service

2. UPS battery level reaches a user-configurable low point

3. UPSis bypassed or disconnected

2.5.5 Digital Video Audit Systems (DVAS)

The TSI shall either furnish and install new or certify and accept in conjunction with CTRMA's
existing DVAS equipment.

The TSI shall provide a comprehensive DVAS that enables the CTRMA staff to
verify/reconcile/audit toll transactions from all lanes, to review videos of events and/or
incidents in the express lane(s), and to identify possible irregularities.

Table 2-18: Digital Video Audit Systems (DVAS) Technical Requirements

ID RULE
The DVAS shall interface with other roadside equipment to receive vehicle transactional
REQ-75 and status data of toll lane equipment. This data shall include individual sensor state
changes, AVI reads, location (e.g., facility, plaza, lane), date/time, vehicle class, and toll
rate.
The DVAS cameras will be positioned or repositioned such that they can distinguish all
REQ-76 | axles having wheels in contact with the pavement and raised axles where the wheels are
not in contact with the pavement.
REQ-77 | The DVAS cameras can be relocated for axle-verification.
Zone controller transactional data will be overlaid onto the DVAS video data displayed on
REQ-78 | the screen. This transactional data shall include the following, at a minimum: date, time,

lane, plaza, facility, classification, and transponder number.
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ID RULE
The user interface shall provide the capability to select and review videos based on the
timeframe, location (e.g., facility, plaza, lane), tag number, vehicle class, and transaction
number. The user interface shall allow the selected video to be replayed in real-time, in
REQ-79 . .
slow motion at a maximum playback rate of 1/8x, frame by frame, as well as accelerated
playback rate at a minimum of 8x. The user interface will allow the user to “scroll”
through the selected video with a pointing device (i.e., mouse).
REQ-80 The DVAS shall have the ability to print selected video images with associated
transactional data.
REQ-81 All digitized DVAS video and corresponding transactional data will be
synchronized/coupled and will be stored to allow historical viewing and analysis.
The DVAS shall allow an authorized operator/user to set cameras up and configure them
REQ-82 |. | . . . . . .
individually. Configuration settings shall be available on a per camera basis.
The DVAS shall provide clear video/images of the intended subject area regardless of
REQ-83 , L I
ambient lighting and/or weather conditions.
The DVAS shall provide an overall view of the traffic flow for the toll zone (i.e., loops and
REQ-84
treadles).
Whenever DVAS video data is being reviewed, the corresponding transactional data will
REQ-85 .
be displayed on the screen.
REQ-86 | As DVAS video is “scrolled,” transactional data elements will “scroll” with the video.
REQ-87 | The capability to control any/all DVAS cameras shall be User ID and password protected.
REQ-88 DVAS video shall be stored in an unencrypted format and available for review without
the use of special equipment or software in a standard format (e.g., AVI, MP4, MQOV).
DVAS video needs to available for streaming to remote locations (off-site from CTRMA) in
REQ-89 | real-time, as well as in slow motion at a maximum playback rate of 1/8x, frame by frame,
as well as accelerated playback rate at a minimum of 8x
REQ-90 | DVAS video shall be stored as defined in CTRMA'’s Data Retention Schedule, Section 3.
The DVAS shall allow for the export of video to external media in an unencrypted format
REQ-91 | and available for review without the use of special equipment or software in a standard
format (e.g., AVI, MP4, MQV).

2.5.6 Closed Circuit Television (CCTV) Subsystems

CCTV cameras are required along all the CTRMA toll facilities in support of the DVAS and to
observe VTMS messages.

The TSI will be responsible for running power/data connections from the power/data
equipment enclosure(s) to the TSl installed equipment.

The TSI shall coordinate with CTRMA to establish the initial camera field of view and focus on
providing an optimum image both for the DVAS and for the VTMS display.

No existing CCTV cameras used by the CTRMA operations staff for traffic verifications shall be
removed from service without notification from CTRMA, and any outage or lapse in roadway
coverage shall be limited to overnight or non-peak periods.
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Table 2-19: CCTV Subsystem Technical Requirements

ID RULE
The TSI shall either certify and accept existing CCTV cameras and mounting brackets,
REQ-92 | cabling and controls or furnish and install replacements meeting all performance,
availability, and functionality requirements.
If cameras are proposed to be relocated or expanded, the TSI shall provide installation
REQ-93 )
plans (e.g., shop drawings) for all relocated and expanded CCTV subsystem components.
REQ-94 Shop drawings and as-built drawings for proposed components will be submitted to
CTRMA for approval.
All CCTV cameras shall be IP-based digital cameras and connect to the existing fiber
REQ-95 - . . .
communications network supporting all other roadside equipment.
All CCTV camera enclosures shall be designed and manufactured for continuous
REQ-96 operation in all weather conditions. All CCTV cameras shall provide clear video and
images of objects within the field of view regardless of ambient lighting (for both day and
night) and weather conditions.
Camera required attributes and capabilities shall include the following:
1. Day (color)/night (monochrome) operation
REQ-97 2 [Paddressable . -
3. Digital high definition resolution (1280 x 720 px, minimum)
4. Automatic focus
5. Capable of remote firmware upgrade via the communication interface
Video encoding required attributes and capabilities shall include the following:
1. Moving Picture Experts Group’s 4, part 10 (H.264) video compression technology
REQ-98 2. Encoded video transmitted using programmable bit rates
3. Color and monochrome video delivered at up to thirty (30) Frames Per Second
(FPS) regardless of resolution
Lens required attributes and capabilities shall include the following:
1. Automatic and manual focus and iris control capabilities
2. High definition providing a minimum 24X motorized automatic optical zoom lens
REQ-99 with optical iris
3. Depth of field that provides a clear image of roadside areas within the cameras
range under all lighting conditions
4. A maximum aperture of at least f/1.6
Dome required attributes and capabilities shall include the following:
REQ-100 1. Pressurized dome with low-pressure alarm feature
2. Dome enclosures of NEMA 4X/IP-67 rating
Communication/network interface attributes and capabilities shall include the following:
1. National Transportation Communications for ITS Protocol 1205 v1.08
2. Capable of communication with other equipment and processors using
REQ-101 transmission control protocol/IP, or user datagram protocol/IP
3. Real-Time Streaming Protocol (RTSP), per IETF RFC 2326
4. |1EE802.3 compliant Local Area Network (LAN) connection for 10/100 Ethernet
connections
5. Minimum of one 10/100 Base-TX Ethernet port
REQ-102 All components in this subsystem (e.g., cameras and servers) shall be integrated with
MOMS for component status reporting, alert generation, and diagnostic messaging.
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ID RULE
All externally mounted or installed components of the DVAS and VTMS CCTV system
(e.g., brackets, enclosures, cabling, and connectors) shall be appropriately sealed and/or
REQ-103 | enclosed such that they will operate continuously. These components shall provide in-
focus images for DVAS and VTMS data under typical weather/lighting conditions in the
Austin metro region.
The video from these cameras shall be continuously recorded at a minimum of one (1)
REQ-104
Frame Per Second (FPS).
REQ-105 R.oadway coverage from the CCTV cameras shall not deviate from their current field of
view.
The CCTV equipment shall integrate into a system/application provided by the TSI that
REQ-106 | the CTRMA staff may utilize to view the VTMS in real-time and review recorded/historical
VTMS video data.
REQ-107 | CCTV video shall be stored as defined in CTRMA’s Data Retention Schedule, Section 3.

2.5.7 Traffic Sensors

Table 2-20: Traffic Sensors Technical Requirements

ID

RULE

REQ-108

The traffic sensor subsystem shall support all applicable traffic sensor business rules
and performance requirements as defined in CTRMA, Lane System Business Rules, and
Appendix F, Service Level Agreement.

REQ-109

At a minimum, the proposed traffic sensor units shall measure and output vehicle
speed, vehicle count/volume, lane occupancy, and vehicle direction for the same
quantity of travel lanes as currently measured.

REQ-110

Proposed traffic sensor units shall support appropriate industry standard
requirements for device implementation (IP addressable), device set-up and
configuration, operational requirements (all weather conditions), frequency, and will
provide for the following, at a minimum:

1. Detection of vehicles in up to 22 lanes
Detection of vehicles over barriers
Detection of vehicles from between 6 ft and 250 ft
Per vehicle data including speed, length, class, and lane assignment
Eight (8) classification bins
6. 15-speed bins

vk wnN

REQ-111

The traffic sensors shall not be used for input to vehicle transaction records. Data
output from these sensors shall only be transmitted and aggregated for input to the
Dynamic Pricing Subsystem (DPS) for use by CTRMA’s TFH operators.

REQ-112

Traffic sensor data sent in near real-time shall be timestamped when it arrives at a
traffic server that parses, aggregates, and averages the raw traffic before being used
by the DPS.

REQ-113

Failure to receive data from any traffic sensor shall result in a MOMS notification
being generated to maintenance personnel.

REQ-114

The ETCS shall store all traffic sensor data in a database for reporting.
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2.5.8 Variable Toll Message Signs (VTMS)

Table 2-21: VTMS Systems Technical Requirements

ID

RULE

REQ-115

The VTMS shall allow for a display of a minimum of six digits.

REQ-116

The VTMS system shall support all applicable VTMS business rules and performance
requirements, as defined in CTRMA, Lane System Business Rules, and Appendix F, Service
Level Agreement.

REQ-117

The VTMS shall be connected to the ETCS roadside network (fiber-optic network) and
shall display/communicate the current toll rate to motorists traveling the Express Lane
Corridor.

REQ-118

The specific toll rate messages that will be displayed on these VTMS will be finalized
during the design phase(s) of the project(s) to include, at a minimum, both the AVI and
Pay By Mail rates.

REQ-119

If any VTMS loses communication with the TFH, an alert shall be generated in MOMS, and
the VTMS will display a default message.

REQ-120

This default message shall be agreed to during the design phase of the project(s).

REQ-121

VTMS controllers shall be capable of implementing localized override commands in
situations where communication may be lost to the DPS to display special pricing and or
messages to motorists traveling CTRMA’s Express Lane facilities.

REQ-122

Anytime localized override commands are implemented on the VTMS, a log of those
commands shall be available to CTRMA for rating or re-rating trips during the override
period.

REQ-123

Communications with the VTMS shall include message acknowledgments such that
messages and the content of messages (toll rates) are positively acknowledged.

REQ-124

In instances where messages or message content is not positively acknowledged, a MOMS
alert will be generated, and the event will be identified in VTMS SLA reporting.

REQ-125

The VTMS shall utilize a default rate table stored locally in the sign controller. In the event
communication is lost with the VTMS, the VTMS will revert to default rates. The default
rate table shall be based on historical rates in increments as small as 15 minutes.
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2.6 ToLL FACILITY HOST (TFH)

CTRMA requires a Toll Facility Host (TFH) system to perform the ETCS functions that meet the
requirements as described herein.

The TFH will provide for the following subsystems and functionalities:

LN UhAWNPRE

Dynamic Pricing

Image Processing (ALPR and Manual Image Review)

VES Image Storage

Trip Building

Reports

Transaction Audit Functionality

Interfaces

Express Lanes User Interface (ELUI)

. Toll Fare Schedules Management (for Non-Express Lane Facilities)

10. ETCS User Administration
11. Exempt Vehicle List Management

The TSl is responsible for all aspects of the design, development, testing, and implementation
of the TFH, which shall support applicable business rules and performance requirements as
defined in CTRMA, Lane System Business Rules, and Appendix F, Service Level Agreement.

The TSI will provide a TFH that is fully redundant by way of high availability clustering, or by way

of a failover Disaster Recovery (DR) site, cloud-based DR, or DR service.

The TFH subsystems shall be web-based and accessible by the CTRMA staff and the CTRMA-
designated representatives through logins without the installation of software.

TFH must be accessible without a VPN network if accessed through CTRMA’s network and by
way of a VPN/remote desktop if the user is not on the CTRMA network.

The TFH shall provide a graphical user interface (GUI) for ETCS administration and user
management. In addition, the TFH shall provide the functionality to manage the exempt vehicle
list and capability to store local copies of the Tag Validation List/License Plate Validation List
(TVL/LVL) received from CTRMA’s DPH.

Table 2-22: General TFH Technical Requirements

ID RULE
REQ-126 The TSI shall provide a new TFH that shall receive, aggregate, process, and report on
all toll transactions from vehicles that travel through the toll lanes.
The TSI shall provide the software, hardware, and personnel needed to support the
REQ-127 . e .
TFH requirements specified herein.
All transactions, images, and messages transferred between all subsystems shall have
REQ-128 the required data validation controls to confirm the complete, accurate, and timely
transfer of data.
REQ-129 The interaction between applications and system components shall be based on an
open architecture that is decoupled, flexible, agile, scalable, and robust.
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ID RULE
It is preferred that the TFH software uses non-proprietary open-standard Application
REQ-130 Programming Interfaces (APIs) that are maintained by the TSI and enables the use of
or includes an industry-standard Enterprise Service Bus.
REQ-131 All TFH shall be internet browser-based.
REQ-132 The TFH shall support and define the toll rate schedule.
The TFH shall support user-configurable toll rate schedule(s) for transponder,
REQ-133 . . .
registered license plate, and Pay By Mail.
REQ-134 The TFH shall provide a graphical user interface to support fixed rate fare assignment,
including the ability to add, edit, and delete by user role.
The TFH shall only allow authorized users shall create, modify, or delete the toll rate
REQ-135
schedules.
The TFH shall require an authorized user to review, accept, and transmit the toll rate
REQ-136 schedule to the AET zone controller(s). However, this user shall not have the ability to
create or modify any toll rate schedule.
REQ-137 The TFH shall enforce an effective begin and end date on each toll rate schedule.
The TFH shall enforce that only one toll rate schedule shall be in effect at any point in
REQ-138 .
time.
REQ-139 A new toll rate schedule shall be in effect when its “begin date” is less than or equal to
the “current date” and its “end date” is greater than the “current date.”
REQ-140 The TFH shall include a web-based Ul that will enable CTRMA and the TSI personnel to
manage the operations of the ETCS.
REQ-141 The TFH administration system controls and configurations shall require a secure login
and provide role-based access to different levels and features.
The TFH shall allow for a web-based Ul that will enable CTRMA to manage an exempt
REQ-142 L
vehicle list.
The TFH shall allow authorized users to add, edit, or remove vehicles individually from
REQ-143 the exempt vehicle list or import multiple vehicles using a Comma Separated Values
(CSV) file template.
The TFH shall allow authorized users to export a list of all exempt vehicles, including at
REQ-144 a minimum, organization/customer name, active/inactive vehicles, effective dates,
and license plate/transponder information.
The exempt vehicle list shall allow authorized users to group vehicles by organization
REQ-145
/customer name.
The exempt vehicle list shall allow authorized users to create a group by
REQ-146 o
customer/organization name.
The exempt vehicle list shall allow authorized users to remove an
REQ-147 . . . .
organization/customer and all associated vehicles at one time.
The TFH shall allow authorized users to assign license plate and/or transponder
REQ-148 . . .
information to all vehicles.
The TFH shall allow authorized users to add, edit, or remove any combination of
REQ-149 CTRMA's facilities and designated partner agency facilities (e.g., all, some, or none) to
designate each facility a vehicle qualifies for an exemption.
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ID RULE
The TFH shall allow authorized users to transfer exempt vehicles from one
REQ-150 o
customer/organization to another.
The TFH shall allow authorized users to assign an exemption type for each
REQ-151 customer/organization (e.g., disabled veterans, fire/police/emergency medical
services, and maintenance vehicles).

2.6.1 Dynamic Pricing

The TSI shall be responsible for the delivery and implementation of a Dynamic Pricing System
(DPS) to support the dynamic calculation and display of toll rates through VTMS.

The TSI-provided DPS is responsible for the calculation and accuracy of the dynamic toll rates at
a user-configurable interval using speed, volume, and density of the traffic.

The TSI shall determine the business rules, workflow, and dynamic pricing algorithms to meet
the DPS performance through VTMS availability SLAs provided in Appendix F, Service Level
Agreement.

Table 2-23: Dynamic Pricing Technical Requirements

ID RULE
The DPS shall support all applicable dynamic pricing business rules, as described
REQ-152 in CTRMA, Lane System Business Rules, and performance requirements, as

defined in Appendix F, Service Level Agreement.

The DPS shall periodically and dynamically calculate the toll rate based upon
REQ-153 Express Lane and General Purpose (GP) Lane traffic speed, volume, density
information, and Time of Day (TOD) considerations.

The DPS shall allow CTRMA to configure the timeframe for the toll rate
REQ-154 calculation to execute (pricing interval). The DPS shall use a CTRMA configurable
“target” LOS to drive the toll rate calculation.

The objective of the toll rate setting is to maintain a user-configurable minimum

REQ-155 level of service (LOS) constraint for the Express Lane.
The DPS shall determine the LOS per the Highway Capacity Manual and AASHTO
REQ-156 -
guidelines.
REQ-157 The DPS shall allow for the system to post variable, pre-determined rates based
on time of day and day of the week.
REQ-158 The DPS shall optimize tolls for the upcoming tolling interval to maximize
throughput while maintaining a level of service across the facility.
REQ-159 The DPS shall have the flexibility to consider congestion optimization.

The DPS shall be capable of accommodating different parameters for the
REQ-160 determination of the toll rate based on anomalies, peak, off-peak, special events,
holidays, and weekends.

The DPS shall allow for operators to manually override past, current, and future
rates in bulk and have those override rates post to the VTMS. These override rate
plans will go into effect at a user-selected timeframe (immediately, at the next
pricing interval, and in the future).

REQ-161
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ID RULE

REQ-162 The DPS shall be able to calculate different rates by entry/exit plaza.

The DPS shall be capable of setting a maximum and minimum price for segments
of the facility through a user-configurable parameter.

The DPS shall have a user-configurable minimum and maximum amount that the
toll rate can increase and decrease between calculation cycles (pricing interval).

REQ-163

REQ-164

2.6.2 Image Processing (ALPR and Manual and/or Automated Image Review) and VES Image
Storage

The TSI shall be responsible for all VES image capture, all VES image review, and identification
of license plate number, jurisdiction, and type for all transactions on all the CTRMA facilities. All
images captured and stored by the TSI-provided ETCS shall be subject to CTRMA’s Data
Retention Policy provided in Section 3. CTRMA requires a double-blind review of each image
when images are manually reviewed and requires that one of these double-blind reviews is
completed by human review or by an approved automated method

The TSI can propose an automated image review method that meets the Image Processing
System (IPS) performance and accuracy SLAs provided in Appendix F. CTRMA will review and
approve or reject the use of an automated method for image reviews. If after the approval for
use of the automated image review method, and if at any time it is found to be not in
compliance with SLA AC6, SLA AC5 and SLA SP 3 from Appendix F Service Level Agreement,
CTRMA will suspend the use of the automated image review method at the same contracted
price.

The TSI shall determine the business rules, workflows, and processes for the VES image review
required to meet the Image Processing System (IPS) performance and accuracy SLAs provided in
Appendix F. The TSl is responsible for determining the degree of automation and manual effort
required to process the VES images to provide correct license plate data in the performance
and accuracy SLAs provided in Appendix F. These business rules, workflows, and processes shall
be included in the design documents submitted by the TSI.

The TSI shall record a code-off code when the automated or manual review fails to return a
license plate result for all processed transaction images. The code-off codes shall be agreed
upon with CTRMA to ensure consistency in monitoring and reporting. The method of assigning
a code-off code, when multiple reasons for failure are present shall be agreed upon with
CTRMA to ensure system-caused, and vehicle-caused errors are monitored and reported on
consistently.

The output of the image review process shall contain the following data elements: license plate
number, jurisdiction, plate type, ROI coordinates, ALPR confidence, code-off codes (if
applicable), and the date and time. These data elements containing the final license plate result
are then assigned to the transaction record.

CTRMA shall have the ability to see the review history of all images processed in the IPS.
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The TSI shall be responsible for capturing the image transactions through the VES and storage
of images in separate digital files in an open-standard file architecture linked to the transaction
record.

The TSI shall proactively manage and report to CTRMA any potential image processing backlogs.
This reporting shall ensure CTRMA is aware of any possible delays in manual image review
gueues or systematic image processing that may impact revenue or downstream operational
processes (e.g., delays in interoperability or Pay By Mail processing).

The IPS shall include image audit functionality for CTRMA to assess the accuracy and
performance of the system. The IPS shall adhere to the following requirements:

Table 2-24: Image Processing System Technical Requirements

ID RULE
The IPS shall support all applicable image processing business rules in CTRMA, Lane
REQ-165 | System Business Rules, and performance requirements, as defined in Appendix F, Service
Level Agreement.
The IPS shall support audit functionality to measure the accuracy of license plate results
REQ-166 | and code-off accuracy at defined intervals or as desired by CTRMA and provide results via
dashboards and reports.
The IPS shall have a GUI/screen to allow for the creation of audit sets and to view all the
REQ-167 . . , . )
audit sets in a user’s audit setlist.
This screen shall show the following fields for each of the audit sets:
1. Audit Set ID
2. Audit Set Name
3. Created Date
REQ-168 4. Last Audited Date
5. Completed Date
6. Status of the audit (e.g., in progress, completed, created)
7. Number of images audited
8. Number of images remaining to be audited
The screen shall allow an audit user to view the details of the underlying image
REQ-169 . . ) .
transaction contained in the audit set.
The IPS shall allow an audit user or audit manager the ability to create an audit set with a
configurable number of random images with the following criteria:
1. Aselectable date range based on the transaction date
2. Facility
3. Direction
REQ-170 4. Plaza
5. Lane
6. Jurisdiction
7. Plate Type
8. Image Failure Code
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ID RULE
The IPS shall allow an audit manager to create an audit set with a configurable number of
random images from completed image audits performed by an audit user. The audit set
creation criteria shall be selected with the following criteria:
1. Aselectable date range based on the transaction date
2. Aselectable date range based on the audited date
3. Facility
4. Direction
REQ-171 5. Plaza
6. Lane
7. Jurisdiction
8. Plate Type
9. Image Failure Code
10. Audit Set ID
11. Auditor
For all audit sets sent to audit users and audit managers, the IPS shall store all the audit
REQ-172 | set creation information as a unique record for retrieval. This information shall be
available in the reporting system.
The IPS shall allow IPS audit users to modify, delete, and archive audit sets in their audit
setlist. The following conditions apply to audit sets:
1. A modification shall only be available if the audit set has not yet been started
2. The image processing system shall denote audit sets that have been deleted by
REQ-173 the audit users
3. Completed audit sets shall not be deleted
4. Archived audit sets shall be hidden from view in the audit set GUI but shall be
reported on in the reporting system. Only completed audit sets shall be
achievable
REQ-174 | The IPS shall allow audit users to audit any audit set, in their audit set list, in any order.
REQ-175 | The IPS shall allow audit users to review an audit set.
The IPS shall allow audit users to partially review an audit set. Partially reviewed audit
REQ-176 . .
sets are not considered complete, but in-progress.
REQ-177 | The IPS shall allow audit managers to assign audit sets to audit users.
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ID

RULE

REQ-178

The IPS shall provide an IPS audit set schedule screen to allow users to schedule the
creation of audit sets.
1. Audit scheduling shall allow audit users to schedule audit set creation based on
relative dates from the transaction date, including the following:
a. Lastday
b. Last week
c. Last month
d. A configurable number of days/weeks/months before the current date
2. Audit scheduling shall allow audit users to schedule the creation of audit sets at
different frequencies, including the following:
a. Daily, by the time of day
b. Weekly, by the day of the week
c. Monthly, by the date of the month
3. Audit scheduling shall allow users to configure start and end dates for the audit
schedule
a. If an end date is not specified, the schedule shall run indefinitely until an
audit user manually ends the schedule
4. If an audit user modifies a schedule, changes to the schedule shall be in effect
upon the completion of the modification to the schedule
5. Audit set schedule screen shall allow users to see schedules they created,
including the following:
a. Created date
b. Modified date
c. Schedule end date
d. Schedule details
6. The IPS shall alert the user that created the schedule when the following occurs:
a. The IPS successfully created an audit set
b. The IPS failed to create an audit set

Page 2-42




Central Texas Regional Mobility Authority
Appendix A - Scope of Services

ID RULE
The review audit set screen shall have the following functionality:

1. The color image associated with the highest system accuracy score is to be
presented as the initial image for the IPS audit users. If an image set has no score
result, the brightest color image is to be presented as the initial image for the IPS
audit users.

2. The Region of Interest (ROI) of the vehicle must be from the best and most likely
image displayed and must be displayed in a large view, with other possible
images associated with the transactions displayed on the same screen in smaller
views.

3. Mouse button use is strictly limited to tasks such as choosing the image and RO,
if necessary. Most operator functions shall be done through a single or limited
keystroke(s) and will not require a mouse (e.g., use of “hot” keys).

4. Display the transaction information related to the image set, including the
following:

a. Date

b. Time

c. Location (e.g., Facility, Plaza, Lane Number, Camera ID)
REQ-179 d. Transpor)der ID and agency if available

e. Transaction ID

5. The final license plate result or code-off code is to be displayed with the
associated image set.

6. The IPS audit users shall be able to pass, fail, or skip transactions.

a. Passis when an IPS audit user agrees with the presented license plate
result or image failure code

b. Fail is when an IPS audit user disagrees with the presented license plate
result or image failure code

c. Skip is when an IPS audit user can neither agree nor disagree with the
presented license plate result or image failure code

7. Inthe event where the IPS audit user fails the transaction, the user must submit
a failure reason code for failing the transaction.

8. Failure reason code shall be configurable by CTRMA.

9. An auditor shall have the ability to go back and edit at least the last ten
transactions processed by the audit user.

10. The system shall auto-save review results after a minute of inactivity.

11. The system shall provide on-screen tools to allow user adjustment of color,
contrast, and brightness.

REQ-180 | The IPS shall have search tools to locate images and data in the database.
REQ-181 | Search results shall allow for the display of images (as in a gallery), data, or both.
REQ-182 Search results shall have the capability to be exported in HTML, PDF, CSV, and excel
formats to the user’s desktop or other location.
The search results shall be capable of being selected individually or as a subset of the
REQ-183
data set for export.
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ID RULE

Search criteria shall include but will not be limited to date/time/range, locations (facility,
plaza), lane(s), transponder ID, license plate, jurisdiction, camera ID, transaction ID,
ALPR/VSR performance value ranges, transaction status and other criteria developed
during the design phase.

REQ-184

The IPS shall record an image failure code to denote the reason for a vehicle’s license
plate not being captured or an illegible image for all image-based transactions which are
not processed. The codes for unprocessed images shall be agreed upon by CTRMA to
ensure consistency in monitoring and reporting.

REQ-185

The IPS shall monitor and report on the quality of images received from the toll lanes in a
REQ-186 | manner that allows for the quick escalation of in-lane camera issues, ALPR issues, or
vehicle framing issues.

The IPS shall store images in their native format (as received) as well as any ALPR

REQ-187 information and transaction data provided by the Zone Controller.

REQ-188 | The IPS shall process transactions/images in a First-In-First-Out (FIFO) manner.

The IPS shall provide for human/manual review of images with license plate numbers

REQ-189 (LPN) and jurisdiction (state) input.

The IPS shall provide the capability to audit reviewers and track reviewer performance. If
REQ-190 | an optional automated method for image review is approved, the IPS shall provide the
capability to audit the automated reviews and track the automated review performance

The IPS shall assign a confidence level or threshold to identify images that require
manual review.

REQ-191

2.6.3 Trip Building

The TFH shall include a trip building system to logically group transaction records received from
the roadside system(s) into trips. The TSI shall record all the Toll Point events and assemble
them into complete Toll Point transactions from the roadside. The TSI shall then transmit all
individual Toll Point transaction data to the TFH. The TFH receives individual Toll Point
transaction data and then assembles this data into the logical trip and determines the
appropriate toll rate. Refer to CTRMA’s trip building business rules in CTRMA for additional
information.

Table 2-25: Trip Building Technical Requirements

ID RULE

The trip building system shall support all applicable trip building business rules, as
REQ-192 | described in CTRMA, Lane System Business Rules, and performance requirements, as
defined in Appendix F, Service Level Agreement.

The trip building system shall create trips consisting of one or many individual
REQ-193 | transactions based on facility, the matching images, transponder, and other available
transaction information for each vehicle passing through the facility.

REQ-194 | The trip building system shall assign a unique trip ID to each trip.
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RULE

REQ-195

Trips will be built based on a CTRMA user-configurable entry/exit plaza where a vehicle
was detected (either AVI or LPN) in the Express Lane.

REQ-196

Trips may be based on AVI reads, LPN matches, or a combination of the two.

REQ-197

All trips created by the TSI-provided trip building process will be sent to CTRMA’s Data
Platform Host for final disposition, posting, and processing per the TFH to Data Platform
Host transaction interface to be developed and approved by CTRMA during the design
phase of this project.

REQ-198

The trip building system shall provide the capability to review, audit, and correct formed
trips based on user-configurable conditions and selection criteria.

REQ-199

The trip building process shall include a user-configurable dwell or hold time wherein
trips are not sent to CTRMA’s Data Platform Host until this dwell or hold time has been
met, allowing CTRMA to adjust, re-rate, and otherwise disposition trips.

REQ-200

The trip building process shall include a user-configurable processing time, is
automatically adjusted based on current system conditions (e.g., failures), and is added
to the dwell time.

REQ-201

The trip building process shall include a user-configurable lapse time to define the
maximum travel time allowed for a trip.

REQ-202

The trip building system shall allow CTRMA to override toll rates on batches of trips
based on facility, period, segments, and entry/exit combination.

REQ-203

Trip building is limited to a single facility and direction. Trips will not cross facilities.

REQ-204

The trip building system shall include a transponder-to-license plate correlation filter to
improve trip building accuracy. Whenever this filter determines that the transponder and
license plate contained in any transaction do not align with the transponder and license
plate information in the most recent TVL, one of the transactions becomes an exception.
The specific function and implementation of this filter will be finalized during the design
phase.

2.6.3.1 Transaction Aggregation

Note: CTRMA will determine if Transaction Aggregation functionality shall be implemented.

Table 2-26: Transaction Aggregation Technical Requirements

ID RULE

Provide a CTRMA configurable “switch” that allows existing facilities that are not trip-
REQ-205 .

based to become trip based.
REQ-206 | This switch will be at the facility level, where CTRMA can select the facility.

If this switch is turned “on”, then the selected facility will bundle/aggregate transactions
REQ-207 e .

from that facility into a trip.

The trip will be made up of all the transactions from the plazas on that facility where a
REQ-208 .

vehicle was detected.
REQ-209 This trip will be formed after image review of the separate transactions so that LPN is

known.
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ID RULE

If LPNs, or transponder numbers do not match in the transactions, they will not be
REQ-210 . .

bundled/aggregated into a trip.

The toll rate will be the summation of the toll rates applied to the transactions that are
REQ-211 . .

bundled/aggregated into the trip.

There will be a CTRMA configurable time limit around the transactions that are to be

bundled/aggregated (i.e., only bundle/aggregate transactions that are within X number
REQ-212 . S .

of minutes from beginning to end). These bundled/aggregated transactions are only one-

directional.

The bundled/aggregated transaction will be sent to the Data Host Platform as a single
REQ-213 . )

trip, with the summed-up toll rate.

2.6.3.2 Trip Review GUI

Table 2-27: Trip Review GUI Technical Requirements

ID RULE
The trip building system shall include trip search criteria that include the following:
1. Date/Time
2. Facility
3. Direction
4. LlanelD
5. Plaza
6. Origin-Destination Pair
REQ-214 7. Transponder Number
8. License Plate Number
9. TripID
10. Transaction Number
11. Trip Type
12. Trip Status
13. Toll Rate
14. Vehicle Class
The trip building GUI shall include search results that shall be sortable and filterable by
REQ-215 .
column headings on the search results screen.
The trip building GUI shall include a count of the total number of records returned that
REQ-216 o
match the entered search criteria.
The trip building GUI shall provide for a trip detail drill down that contains the additional
transaction information, at a minimum:
1. Transaction date/time
REQ-217 2. Transaction location (Facility, Plaza)
3. License plate/transponders read in each transaction
4. Link to image sets
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ID RULE
Authorized CTRMA users shall be able to select a single trip or a batch of trips from the
search results and perform the following actions:

1. Re-rate trips
REQ-218 2. Adjust trips (change license plate, vehicle class, etc.)

3. Split trips

4. Merge trips

5. Write off trips
Authorized CTRMA users shall be to view the max rate (or highest rate), including travel
times savings for a given time.

REQ-219

2.6.3.3 Toll Rate Assignment

Table 2-28: Toll Rate Assignment Technical Requirements

ID RULE

The trip building system shall support applicable toll rate assighment business rules as
REQ-220 | described by CTRMA, Lane System Business Rules, and performance requirements, as
defined in Appendix F, Service Level Agreement.

Toll rates shall be assigned to trips based on the price displayed on the VTMS before the
entry to the facilities.

The trip building process shall determine the toll rate for each Express Lane trip based on
the segment(s) traversed by the vehicle.

REQ-221

REQ-222

REQ-223 | The assigned toll rate shall reflect the transaction type (e.g., valid AVI or Pay By Mail).

The toll rate assigned to a trip shall be the rate in effect per the DPS and displayed on the
VTMS at the time the vehicle enters any Express Lanes facility or any segment thereof.
The TFH shall record and retain all toll rates and other messages exchanged with the
VTMS for a minimum of three (3) months.

The TFH shall maintain a backup toll rate schedule based on the previous three (3)
REQ-226 | months of historical data, and it shall be applied as the default toll rate schedule in the
event communication is lost between the TFH and DPS.

REQ-224

REQ-225

REQ-227 | The TFH shall support preapproved manual override functionality for non-express lanes.

2.6.4 Reports

The TSI shall develop and deliver a reporting system to support roadside, the TFH, maintenance
subsystems, and overall systems availability and performance reporting.

The TSI shall collaborate with CTRMA's internal stakeholders and other third parties as directed
by CTRMA for purposes of designing, developing, and testing transaction reconciliation
reporting, which may include the comparison of reports from multiple vendors. For example,
the TSI may be required to coordinate with CTRMA’s traffic and revenue consultant on which
reports (and data elements) should be developed and used in support of contracted services
provided to CTRMA. The SLAs shall govern report generation execution times and data output
limits defined in Appendix F, Service Level Agreement.
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In addition to the TSI’s standard suite of reports, as defined in Section 2.6.4.1, Categories of
Reports, and custom reports developed as part of Section 2.7.4, Report Development
Workshops, the TSI shall deliver reports representative of items described in Appendix 14, Key
Reports.

The TSI may utilize existing reports to satisfy the requirements of Appendix 14, Key Reports, if
acceptable to CTRMA. The TSI will coordinate with CTRMA during the Reports Development
Workshop to determine which reports may be satisfied by utilizing reports in the TSI’s current
reporting suite, and any modification or new development required. The TSI shall provide a
Reports Detailed Design Document to document the design as a result of the workshop.

The TSI shall provide a reporting system with the functionality of the reports scheduler to
schedule automated reports delivered to a configured location.

Table 2-29: Report Technical Requirements

ID RULE

The reporting system shall support all applicable reporting business rules in CTRMA, Lane
REQ-228 | System Business Rules, and performance requirements, as defined in Appendix F, Service
Level Agreement.

Transaction and trip, reconciliation, maintenance, performance (e.g., SLAs), configuration
management, asset management, operational (IPS) audit, and security reports shall all be
REQ-229 | available to CTRMA on a daily, weekly, and monthly basis. Report formats shall be
developed and approved during the design phase of the project and shall include
standard, (within limits) ad-hoc report generation capability, and dashboard reports.

The user interface shall provide the capability to select and review videos based on the
timeframe, location (facility/plaza/lane), tag number, vehicle class, transaction number.
REQ-230 | The user interface shall allow the selected video to be replayed in real-time, in slow
motion, frame by frame. The user interface will allow the user to “scroll” through the
selected video with a pointing device (i.e., mouse).

The reporting system shall support full transaction-level reconciliation and audibility
REQ-231 | from the TSI-provided roadside, the TFH systems, and ETCS subsystems to externally
connected external systems.

The reporting system shall provide the capability to schedule and deliver scheduled

REQ-232 reports to the configured destination or be run on-demand.

The reporting system shall provide the capability for the user to specify the format of the

REQ-233 report, for example, PDF, Excel, and CSV.

The reporting system shall perform the daily system checks to ensure system reports and

REQ-234 automatically generated reports are complete and not missing any data.

The reporting system shall generate an alert when data is missing, or a report

REQ-235 summarization has failed.

The reporting system shall allow for efficient export/extraction of large raw data sets for
use by CTRMA’s engineering, finance, traffic, and revenue consultants, and other third
parties as required by CTRMA for data analysis. Specific requirements for the method
and format of these data extracts will be defined during the design phase of the project.

REQ-236
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2.6.4.1 Categories of Reports

Detailed report requirements shall be defined during the requirements and design phases of
the project. Report categories shall include, but are not limited to, the following:

2.6.4.1.1 Audit and Reconciliation Reports

Table 2-30: Audit and Reconciliation Reports Technical Requirements

ID RULE

The required audit and reconciliation reports include the following, at a minimum:
1. Exception Reports

Interface and File Transmission Reconciliation Reports

Revenue Audit and Reconciliation

Transaction Audit and Reconciliation

User Access, Activity, and Data Modification Reports

Reconciliation Summary Report

REQ-237

ok wnN

2.6.4.1.2 Maintenance Reports

Table 2-31: Maintenance Reports Technical Requirements

ID RULE

The required maintenance reports include the following, at a minimum:
1. Asset Value and Depreciation
Availability and Performance Statistical Reports
Emergency Maintenance
Equipment Health
Equipment Inventory and Tracking
Equipment Use, Failure, Warranty, and Repair History
Incidents Log
Scheduled Preventive Maintenance Tasks
Preventive Maintenance Activity
. Response and Repair Times
. Alarms History
. Trend Analysis
. Comparative Analysis
. SLA Metrics
. Equipment, Interface, Subsystem, and Total System Availability
. Work Order Status and Tracking

REQ-238
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2.6.4.1.3 Network Monitoring Reports

Table 2-32: Network Monitoring Reports Technical Requirements

ID RULE

The required network monitoring reports include the following, at a minimum:
1. Uptime Chart

Activity Report

Managed Device Inventory

All Alerts

All Down Alerts

Network Health

Server Health

Server Performance

WAN Activity

10 Backup Monitoring

11. Preventative Maintenance

REQ-239

©oONOU A WN

2.6.4.1.4 |IPS Reports

Table 2-33: IPS Reports Technical Requirements

ID RULE

The required IPS reports include the following, at a minimum:
1. Image Disposition Summary and Detail
Image Status Summary and Detail
Operational by Queue (including the current state of all transactions)
QA Reports
End-to-End Historical Reports (for total transactions processed)
Filter Reports
Image Review Performance-Detail Report
Image Code-off Summary Report
Image Rejections by User
10 User Statistics Detail and Summary Report
11. Rejected Images by Reviewer Report

REQ-240
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2.6.4.1.5 Transaction and Trip Reports

Table 2-34: Transaction and Trip Reports Technical Requirements

3. Administrative reports
a.
b.
C.

ID RULE
The required transaction and trip reports include the following, at a minimum:

1. Detailed Transactions and Trip reports that shall consist of all transactions
received by the toll facility. These reports shall report daily, weekly, monthly, and
yearly transactions and revenue by the facility.

2. Detailed transaction and trip report(s) shall be by facility/direction/lane and
include the following fields, at a minimum:

a. Transaction ID

b. Transponder number(s)

c. Transponder status

d. Transponder agency

e. Plate number, state, and type (as applicable)

f. Image URLs

g. Vehicle classification

h. Toll rate

i. Date/time

j- Location (e.g., entry and exit plazas)
REQ-241 k. Processing (workflow) status

Transaction and Trip Processing Reports, which includes the processing
status (workflow)

Summary and detail of transactions/trips posted to the BOS accounts.
Summaries are provided in daily, weekly, monthly, and yearly
increments.

Transaction and Trip Adjustment Report, which includes before and after
transaction details, modified by User ID and reason for the adjustment.
Transaction and trip type summary

Travel time report based on transponder reads/timestamps.

Reporting capability to quantify vehicles traveling in a contiguous trip
across facilities for a given time

Reporting capability to quantify vehicles by the origin and destination in
a contiguous trip across facilities, for a given time

Report scheduler
Exempt vehicles
Special programs

2.6.4.2 Automated and Ad-Hoc Data Extracts

In support of CTRMA's consultants and auditors, the TSI shall provide a method for efficient and
automated data extraction for data analysis and monitoring the performance of CTRMA's
express lanes and non-express lane facilities, and for future traffic and revenue studies. Data
shall be made available to CTRMA’s consultants via an interface where possible, as described in
Section 2.6.6, Interfaces. The format of the data required is described in the following Sections
2.6.4.2.1 through 2.6.4.2.4.
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2.6.4.2.1 Transponder Data

e Frequency: Monthly (estimated)
e Detail: Individual Electronic Toll Collection (ETC) transactions recorded at plaza level
e Method: Direct access/interface to the ETCS for automated data extracts as needed

GANTRY LOCATION  PLAZAID LANENUM TRANSTMST PLAZATRXID AXLES EXPECTEDAMOUNT AGENCY TAGID
Enfield NB 80 110/28/2018 00:00:14.395026000  5321XXXX 2 040 TXDOT  TEXXXXYO1
Enfield NB 80 110/28/2018 00:00:28.097047000  5321XXXX 2 040 TXDOT ~ TEXXXXY02
Enfield NB 80 110/28/2018 00:01:05.507653000  5321XXXX 2 0.40 TXDOT ~ TEXXXXY03
Enfield NB 80 110/28/2018 00:02:14.115648000  5321XXXX 2 040 TXDOT  TEXXXXY04
Enfield NB 80 110/28/2018 00:03:33.087806000  5321XXXX 2 0.40 TXDOT  TEX.XXXY05
Enfield NB 80 110/28/2018 00:04:20.856466000  5321XXXX 2 040 TXDOT  TEX.XXXY06
Enfield NB 80 110/28/2018 00:04:45.703069000  5321XXXX 2 040 TXDOT  TEXXXXY07
Enfield NB 80 110/28/2018 00:05:04.172022000  5321XXXX 2 0.40 TXDOT ~ TEXXXXY08
Enfield NB 80 110/28/2018 00:05:23.862593000  5321XXXX 2 0.40 TXDOT  TEX.XXXY09
Enfield NB 80 110/28/2018 00:05:43.814022000  5321XXXX 2 0.40 TXDOT  TEX.XXXY10
Enfield NB 80 110/28/2018 00:06:26.834841000  5321XXXX 2 0.40 NTTA TEXXXXY11
Enfield NB 80 110/28/2018 00:06:58.071675000  5321XXXX 2 040 TXDOT  TEXXXXY12
Enfield NB 80 110/28/2018 00:07:10.331035000  5321XXXX 2 040 TXDOT  TEXXXXY13
Enfield NB 80 110/28/2018 00:07:41.599659000  5321XXXX 2 040 TXDOT  TEXXXXY14
Enfield NB 80 110/28/2018 00:07:42.421811000  5321XXXX 2 040 TXDOT  TEX.XXXY15
Enfield NB 80 110/28/2018 00:07:43.176027000  5321XXXX 2 040 TXDOT ~ TEXXXXY16
Enfield NB 80 110/28/2018 00:08:06.479063000  5321XXXX 2 0.40 TXDOT ~ TEXXXXY17
Enfield NB 80 110/28/2018 00:08:25.128981000  5321XXXX 2 040 TXDOT ~ TEX.XXXY18
Enfield NB 80 110/28/2018 00:08:48.905841000  5321XXXX 2 0.40 TXxDOT ~ TEX.XXXY19

Figure 2-16: Transaction Data
2.6.4.2.2 License Plate Data

e Frequency: Monthly (estimated)
e Detail: Individual Pay By Mail transactions recorded at plaza level
e Method: Direct access/interface to the ETCS for automated data extracts as needed
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Figure 2-17: License Plate Data
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2.6.4.2.3 Transactions and Revenue Data

e Detail: Daily transactions and estimated revenue by AVI and video by the plaza
e Method: Daily reports (emailed)
e Current transaction and revenue data format

81 Far West NB

82 Parmer SB

83 RM2222 5B
Total

1387
778
500

1307

3972

485.45
272.3
175
457.45
1390.2

1015
699
409

1045

3168

Plaza ID Plaza Name AVI Count AVI Estimated Revenue PBM Count PBM Estimated Revenue
80 Enfield NB

537.95
370.47
216.77
553.85
1679.04

2.6.4.2.4 Revenue Recovery Statistics

Figure 2-18: Transactions and Revenue Data

e Detail: Daily revenue data for transponder, I-Toll, and video transactions
e Method: Daily reports (emailed)
e Current revenue recovery data format
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Figure 2-19: Revenue Recovery Statistics

2.6.5 System Security and Transaction Audit

The TFH shall provide audit trails and audit functionality for all transaction/trip processing
activity that is performed by the system either automatically or by users. A screen/report shall
be provided that allows authorized users to understand all changes made to a transaction/trip
and the User ID associated with these changes. System changes shall be included with an
appropriate User ID. This screen/report will include selection criteria such as period, location
(facility, plaza), and other criteria such that specific system audits can be performed.
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The TSI shall provide technical resources, ad-hoc reporting support, and TSI facilitated meetings
to explain system functionality to CTRMA’s designated auditors. This support shall be addressed
with the highest priority and may include working with third parties.

Table 2-35: System Security Technical Requirements

ID RULE

REQ-242 Only authorized personnel with assigned User IDs and passwords shall have access to
computers, applications, and system information on the ETCS computers and network.

The system shall provide controlled user access that includes sign-on facilities,

permission control, and various levels or roles for access to system control, files,

directories, and application software, including logs of user account modification (e.g.,

add, delete, changes) made available for review and audit.

The system shall support changes by CTRMA to the access levels and personnel

designated to those roles.

The system shall include features to assure the security and integrity of all data collected

and processed by the system.

The system shall employ redundancy as needed to meet the required availability and

functionality requirements and to protect against data loss and data corruption.

Communication transmissions to and from the system shall employ a reliable means of

confirming that data is accurately sent and received.

The system shall protect against data loss caused by equipment malfunction and failure,

inadequate data storage capacity, communication loss, power outage, voltage drop or

surges, extreme temperatures, deletion by users or other forms of human error, and

cyber-attacks (i.e., rogue users/hackers, virus attacks).

Throughout all levels of the system, the TSI shall employ an integrated and

comprehensive anti-spam and anti-virus protection system.

REQ-243

REQ-244

REQ-245

REQ-246

REQ-247

REQ-248

REQ-249 | The TSI shall provide a secure firewall that protects all aspects of the system.

Any modifications to data (records) and all databases shall be recorded to a retrievable

REQ-250 chronological log that includes notations to support system audits.
The TSI shall not disclose, distribute or make available to any third party the names,
addresses, or any other personal identification information of customers without their
REQ-251 . .
express consent except as required to comply with laws or legal processes served for
CTRMA.
REQ-252 Any vulnerabilities shall be immediately reported to CTRMA along with any

recommended patches, upgrades, and enhancements to the system.

The TSI shall perform periodic cybersecurity testing and vulnerability assessments to be
REQ-253 | planned and coordinated with CTRMA. Vulnerability testing shall be performed monthly,
as well as with every new software release or addition of new network equipment.

The TFH shall provide audit trails and audit functionality for all transaction processing

REQ-254 activity that is performed by the system either automatically or by users.

REQ-255 A screen/report shall be provided that allows authorized users to understand all changes
made to a transaction and the User ID associated with these changes.

REQ-256 System changes shall be included with an appropriate User ID.
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ID RULE
REQ-257 This screen/report shall include selection criteria such as time, location (facility, plaza),
and other criteria such that specific system audits can be performed.
REQ-258 The TFH shall include functionality to audit all roadside transactions.
A GUI shall be provided that allows authorized users to select a date, time, location
REQ-259 | (facility, plaza), and other criteria to audit transactions from the roadside and received by
the TFH.
The results of all roadside transaction audits shall be included in reports that contain
REQ-260 | relevant roadside information and relevant TFH information available in Excel or CSV
formats.
The specific data elements that will be contained in these audit reports shall be agreed to
during the design phase but shall include the following, at a minimum:
1. Roadside Transaction (sent)
a. Dateandtime
b. Location (facility, plaza)
¢. Transaction ID
d. Transponder numbers
REQ-261 e LPN
2. TFH (received)
a. Dateandtime
b. Location (facility, plaza)
c. Transaction ID
d. Transponder numbers
e. LPN
These audit reports shall include summary numbers as well that indicate the numbers of
REQ-262 | transactions sent for the selection criteria and the number of transactions received for
the selection criteria.
REQ-263 The TSI shall provide support for audits requested by CTRMA.
The TSI shall arrange and perform an annual SSAE 16 (SOC 1) Type Il audit for submittal
to CTRMA, which shall be considered part of the work involving no additional cost. The
REQ-264 | audit shall focus on security (including delineation of responsibility), availability,
processing integrity, confidentiality, and privacy. The TSI shall address and correct any
deficiencies discovered during the audit.
All system administrators shall have two separate user accounts. One will be a standard
user-level account to be used for regular activities that do not require root or
REQ-265 | administrator-level permissions. The other account shall be a root or administrator-level
account, which shall only be used for activities that require root or administrator-level
permissions.
The TSI shall provide, at their cost, an annual information security risk assessment to be
REQ-266 performed by a third party approved by CTRMA. The TSI shall provide the assessment
results to CTRMA. The first risk assessment shall be completed prior to system
integration testing.
REQ-267 The TSl is responsible for correcting all toll system security deficiencies at the TSI’s cost

and ensuring that all security risks are mitigated to a level that is acceptable to CTRMA.
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ID RULE

The TSI shall maintain a development and test environment, separate from the
REQ-268 | production system, for any systems development and testing needs (i.e., there shall
always be a separation of production and development environments).

The TSI shall implement encryption of all data at rest and in transit, exclusive of RFID
communications. This encryption shall meet the most recent National Institute of
Standards and Technology (NIST) standards, the most current being detailed in NIST
Special Publication 800-175B Revision 1.

REQ-269

2.6.6 Interfaces

The TSI shall provide interfaces designed to exchange data between the TFH and CTRMA’s DPH
and third-party service providers. As part of the requirements phase for the project, the TSI
shall define a list of interfaces and related requirements for the project. During the design
phase, the TSI shall develop appropriate ICD’s for the review, comment, and approval by
CTRMA.

These ICDs shall fully describe the interfaces (or APls if appropriate), including file formats,
message delivery guarantee structure and receipt acknowledgment, error checking and
handling, retransmission procedures, archiving, and other related specifications.

These ICDs shall address the physical, functional, and performance aspects of all interfaces.
Data flow diagrams shall be used to illustrate the objectives of the interface, and any proposed
security protection consistent with the public exposure of the interface data shall be described.

The TSI shall prepare and maintain for the duration of the contract an interface specification
catalog. This catalog will include, at a minimum, every interface name, its purpose, who
builds/built it, who maintains it, latest ICD, or Web Services Description Language (WSDL)
name/version and system location, and primary contacts. Additionally, the TSI shall provide the
methodology for keeping the catalog and ICD/WSDL versions current.

The TFH shall be required to interface with the following external (non-TSl) systems:

1. The CTRMA DPH: The TSI shall develop an Application Programming Interface (API) that
will allow CTRMA’s DPH system (and perhaps other systems) to interface with the TFH.
This API shall be fully documented in an ICD, and CTRMA will review and approve the
ICD, and therefore the functionality of the API.

2. Advanced Traffic Management System (ATMS) Software Interface: The ETCS/TFH shall
interface with CTRMA’s Automated Traffic Center software (Lonestar) based on the
Center-to-Center (C2C) ICD, and C2C Toolkit found at the following:
https://www.txdot.gov/business/resources/engineering-software.html

The interface will be modified to include the exchange of toll pricing information and
other changes as defined during the design phase of the ETCS and agreed to by the TSI
and CTRMA. The C2C ICD allows for the sharing of data between the ETCS and ATMS
systems, including pricing information from the ETCS to the ATMS.
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3. Data Extract Interface for CTRMA’s Consultants and Auditors: The TSI shall provide a
method (e.g., API or similar) for CTRMA and their consultants to connect to the ETCS
and/or TFH data sources for efficient and automated data extracts. The TSI shall
coordinate with CTRMA and consultants to determine an acceptable method during the
design phase of the ETCS. Currently, this data is downloaded from the SOAP (CTRMA’s
FTP Server) Interface using an R-Script. Presently the process involves downloading the
data in XML format and converting it into CSV format.

2.6.7 Express Lanes User Interface (ELUI)

The TSI shall provide an application (preferably web-based) to be operated by CTRMA’s Traffic
and Incident management staff as well as TSI support staff to monitor and manage all aspects
of CTRMA'’s express lanes. The ELUI provides a user interface to the DPS.

Table 2-36: ELUI Technical Requirements

ID RULE

The Express Lanes User Interface (ELUI) shall support applicable business rules in CTRMA,
REQ-270 | Lane System Business Rules, and performance requirements, as defined in Appendix F,
Service Level Agreement.

The ELUI shall allow users to review and edit configurations wherever possible for all
REQ-271 | Express Lane inputs and calculations required for dynamic pricing, rate management, trip
building, and all other Express Lane related processes.

The ELUI shall provide a series of interactive dashboards providing information on key
express lane operation functions, including an interactive map providing clickable icons
of all Express Lane equipment, and dashboards for rate management, historical usage,
pricing, and trip building.

REQ-272

All ELUI dashboards, maps, charts, and graphs shall allow users to drill down to detailed

REQ-273 | 4. for all aspects of the Express Lane equipment.

The ELUI shall include an interactive map allowing users to select system components
REQ-274 | and view real-time status for current rates, Microwave Vehicle Detection (MVD) status,
level of service, and access to Express Lane CCTVs.

The ELUI interactive map shall allow users to filter (show/hide) any combination of

REQ-275 express lane equipment at one time.

REQ-276 The ELUI interactive map shall allow users to select equipment and provide live video
feeds within the ELUI application.

REQ-277 The ELUI interactive map shall allow users to view the current Level of Service (LOS) for
each MVD selected.

REQ-278 The ELUI interactive map shall allow users to verify status (online/offline) for any Express
Lane component.

REQ-279 The ELUI interactive map shall allow users to view all VTMS, including current rates and

options for rate override.

The ELUI rate management dashboard shall allow users to review information about
REQ-280 | current rates and Express Lane and General-Purpose Lane performance, including
volume, speed, and LOS.
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ID RULE

The ELUI rate management dashboard shall use a combination of maps showing the
REQ-281 | performance of Express Lane segments and LOS by segment, speed/volume status
gauges, and time-based volume graphs.

The ELUI historical usage dashboards shall provide data on various data points, including
a history of throughput, rates, speed, and LOS.

The ELUI pricing dashboard shall allow users to view pricing data for viewing historical
pricing and to perform trend analysis.

The ELUI shall provide users the ability to manage all aspects of Express Lane pricing,
REQ-284 | including, at a minimum, the configuration of input parameters used for pricing
algorithms.

The ELUI shall allow users the capability to search and review historical dynamic pricing
schedules and details for each period.

The ELUI shall allow users to manage Time of Day (TOD) pricing schedules, including the
REQ-286 | ability to create, edit, apply, deactivate, and review (current and historical) TOD pricing

REQ-282

REQ-283

REQ-285

schedules.

The ELUI shall allow users to define rates and start/end dates and times for TOD pricing
REQ-287

schedules.
REQ-288 The ELUI shall allow users to review trip processing data, including current trip building

status, and processing data

The ELUI shall allow users to view trip building performance and throughput data,
REQ-289 | including completed, and pending trip counts, ALPR, and image review stats related to
the trip building process.

The ELUI shall allow users to review and edit trip building configurations, including
processing time, lapse time, dwell time, ALPR, and auto-match levels.

The ELUI shall allow users to adjust trip fares for one or more trip segments, including
partial and full (write-off) adjustments of any amount.

REQ-290

REQ-291

2.6.8 Toll Fare Schedule Management (for Non-Express Lanes Facilities)

The TFH shall provide Toll Fare Schedule Management to set the toll rates for all non-express
lanes facilities according to the current CTRMA toll rates.

Toll Fare Schedule Management shall have a simple interface to enable authorized users to add,
remove, import, export, and modify the toll fare schedules. Toll fare schedules shall include
rates by vehicle classification, payment type, time of day, day of the week, and time of year
using a configurable date range.

2.6.9 Servers and Racks

CTRMA anticipates the expansion of their current data platform infrastructure, including
servers, network, and storage. The TFH shall support the services of this program, including but
not limited to, the following:

1. Design and implementation of the ETCS

2. Transitioning the existing ETCS to the new ETCS

3. Implementing the ETCS on new facilities during the contract term
4. Ongoing maintenance of the ETCS
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CTRMA anticipates this infrastructure to reside locally within the Austin area.

Table 2-37: Servers and Racks Technical Requirements

ID

RULE

REQ-292

The ETCS solution shall include all proposed or existing cabinets, enclosures, servers,
storage systems, workstations, cabling, power distribution units, and any ancillary
equipment necessary to provide a complete system that meets the requirements of this
Scope of Work.

REQ-293

Any proposed TFH subsystem or component, including servers and all associated
hardware elements, shall be of the latest commercially available design and shall
incorporate standard commercially available products and components in production at
the time of design/development and supported by manufacturers.

REQ-294

The ETCS shall include proven configurations that support future upgrades to system
processors, memory components, and storage systems.

REQ-295

The TFH shall be capable of load-balancing all requests and tasks across available
processing platforms and share shared Network Attached Storage (NAS) or other storage
technologies.

REQ-296

The ETCS shall include a scalable solution that supports the transaction levels indicated in
RFP Appendix 15, Traffic Projections.

REQ-297

For system sizing, the ETCS should support the storage of all required transaction data,
including 100% of all transactions being image-based, as defined in Section 3, Data
Retention Schedule.

REQ-298

The ETCS shall scale to support the estimated annual transaction growth (above) with no
significant hardware, software, building floor space, HVAC, or infrastructure changes.

REQ-299

All hardware and equipment supplied for this project, excluding consumable materials
(i.e., material that needs continuous replenishment), shall support all requirements
contained herein, including established SLAs, and shall adhere to specified warranty and
service contracts requirements.

REQ-300

All hardware, equipment, devices, supplies, and materials furnished under the contract
shall be new, off-the-shelf, and field-proven unless otherwise specified.

REQ-301

The ETCS shall meet American National Standards Institute (ANSI) Telecommunications
Industry Association (TIA) data center standard TIA-942.
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2.6.9.1 Data Storage

Table 2-38: Data Storage Technical Requirements

ID RULE
The ETCS shall include an efficient solution for storing and accessing data and files for the
REQ-302 TFH at both the primary and the Disaster Recovery sites. The TSI shall follow the Data
Retention Guidelines, as defined in Section 3, Data Retention Schedule, for all data
retained by the TFH.
The ETCS shall maintain and store files for the following:
1. Transactional data
2. Lane and TFH configuration and executable files including version numbers, date
and time entered in the production system
3. Toll facility toll rates and toll schedules
REQ-303 4. TVL and other file versions, including updates by date and time received
5. Vehicle and license plate image files including toll transaction ID link, location
(facility, plaza) code, date, and time
6. Security access authorization files by date and time built
7. System logs from the TFH servers
8. Exempt vehicle lists
REQ-304 The ETCS shall store all toll transaction records, toll lane events, maintenance messages,
and work order records, as outlined in Section 3, Data Retention Schedule.
The ETCS shall provide authorized users the capability to access the above data through a
REQ-305 .
GUI for display and to generate reports.
The ETCS shall make at least seven (7) years of the above data available online and for
REQ-306 | display and reporting in the TFH subsystems, and as outlined within Section 3, Data
Retention Schedule.

2.6.10 Software
The following sections provide information about the software as related to the TFH.
2.6.10.1 Software Development Plan

The TSI will provide a Software Development Plan (SDP) describing the TSI’s plans and
procedures for their software development effort. The SDP shall detail methods to be used and
the approach to be followed for each activity and resource. The SDP should document all
processes applicable to software development and reference specific standards, methods,
tools, actions, and responsibilities associated with the development of all software required of
the ETCS. The SDP should include the following:

1. SDP introduction and overview

Referenced documents

Identification of all software and software products to which the SDP applies
System overview, including system and software architecture

Additional requirements and constraints such as security, methods, standards,
interdependencies

6. Organization and resources

e wn

Page 2-60



Central Texas Regional Mobility Authority
Appendix A - Scope of Services

7. Software development approaches, standards, and methodology

8. Incremental development approach, planning, and management/oversight
9. Software requirements analysis

10. Unit integration and testing

11. Component integration and testing

12. Software risk management

13. Approach to requirements traceability

14. Process for maintaining all software licenses, including third-party COTS
Table 2-39: Software Technical Requirements
ID RULE
The proposed operating systems and databases shall be currently supported versions
REQ-307 .
with a documented upgrade path from the TSI.
REQ-308 For all COTS-based products implemented in support of the ETCS, licensing and renewals
shall be the responsibility of the TSI.
2.6.10.2 Operating System
Table 2-40: Operating System Technical Requirements
ID RULE
The operating system for the TFH server(s) shall be COTS multi-user, multi-tasking, and
REQ-309 | shall be the previous version from current if the latest version/release date is less than
twelve (12) months earlier than the Proposal submittal date.
The proposed operating system shall have COTS maintenance support services for the
REQ-310
term of the contract.
REQ-311 The proposed operating system shall have an installed base that ranks in the top three
for the selected platform supporting an enterprise-class database.
2.6.10.3 Database Management System
Table 2-41: Database Management System Technical Requirements
ID RULE
The TSI Database Management System (DBMS) version/release date shall be the previous
REQ-312 | version from current if the latest version/release date is less than twelve (12) months
earlier than the Proposal submittal date.
REQ-313 The selected DBMS shall have a published upgrade path and support upgrades to the

operating system, applications, memory, disk drives, and processors.
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2.6.104

System Failover and Recovery

Table 2-42: System Failover and Recovery Technical Requirements

RULE

REQ-314

If the TFH is not deployed within the CTRMA-provided facilities (e.g., the CTRMA TIM
Center and the CTRMA offices), CTRMA requires the TFH hosting location(s) to adhere to
the data center Tier 2 (or higher) power, cooling, redundancy, and security requirements.
A Tier 2 (or higher) data center standard must comply with the requirements defined by
the Telecommunication Industry Association (TIA) 942.

REQ-315

The location(s) where the TFH(s) are implemented shall be equipped with appropriate
power and network connectivity to ensure a successful transition from the primary TFH
location to a secondary TFH location. This transition must be accomplished within the
required timeframe to support TFH availability and performance SLAs, as described in
Appendix F, Service Level Agreement.

REQ-316

The primary and secondary TFH shall be a redundant pair. Under normal operation, the
Primary TFH shall perform the functions required herein. The secondary TFH shall be a
“warm standby,” able to adequately perform the TFH requirements in the event the
Primary TFH becomes unavailable for any reason, such as hardware or software failure,
or damage.

REQ-317

The primary and secondary TFH shall use replication technology so that all data are
always kept synchronized.

REQ-318

“Failover” procedures from the primary TFH to the secondary TFH shall not be fully
automatic. After the primary TFH is determined to be unavailable, TSI personnel shall
complete the tasks necessary to place the TFH into production.

REQ-319

The “Failover” procedures shall not take longer than eight (8) hours.

REQ-320

The TSI’s design shall ensure that no data captured/created in the facilities is lost or
otherwise compromised when a TFH fails and/or is brought back to full operation.

REQ-321

The TFH locations shall have the appropriate networking infrastructure to support the
bandwidth and operational requirements.

2.6.11 Data Backup and Recovery

Table 2-43: Data Backup and Recovery Technical Requirements

ID

RULE

REQ-322

The TSI shall provide an automated capability to back up the TFH daily.

REQ-323

The TSI shall annually demonstrate a successful restoration from backup.

REQ-324

This backup process shall include a scheduled process for both full and incremental
backups.

REQ-325

Archived data shall be available to CTRMA within 24 hours of a CTRMA request.

REQ-326

All transactional data (including violation images) shall be retained per the CTRMA data
retention policy, and then archived to permanent long-term storage only after the data
retention time has expired. Refer to Section 3, Data Retention Guidelines.

Page 2-62




Central Texas Regional Mobility Authority
Appendix A - Scope of Services

ID RULE
REQ-327 When online disk space utilization reaches a user-configurable high percent of disk
capacity, a message shall be transmitted to MOMS.
The deletion of data that has reached its configured expiration timeframe or has been
REQ-328 | successfully archived shall be automatic without the need for user intervention. It shall
generate a message transmitted to MOMS.

2.7 PROJECT MANAGEMENT

The following sections provide information about system development and project
management Scope of Work.

2.7.1 Project Schedule

The TSI shall prepare and submit a detailed project schedule based on a work breakdown
structure that includes all tasks, activities, and milestones related to the requirements
gathering, design, development, procurement, installation, testing, training, and deployment of
the proposed system. The schedule shall contain all the detailed discrete work packages and
planning packages (or lower-level tasks/activities) networked with necessary dependencies to
support project events. The TSI shall maintain the project schedule in Microsoft Project format
(Microsoft Office 2016 or newer). The TSI shall identify all milestones and events, starting with
the Notice to Proceed (NTP), to the end of the implementation phase, culminating with the final
Operational Acceptance Test (OAT).

The TSI’s Proposal shall include a preliminary event-driven project schedule. The schedule shall
be updated, and resource loaded following NTP to baseline the schedule by including unknowns
and any changes during negotiation. All subsequent schedule updates shall be made to the
revised baseline for the duration of the project. The TSI shall submit the project schedule per
Section 4, Project Deliverable Schedule. The TSI shall update and make the project schedule
available to CTRMA every month. The TSI shall also submit an updated version of the project
schedule as part of the monthly progress report, described in Section 2.7.2, Regular Project
Meetings.

The project schedule shall include activity start dates and durations, milestones dates,
predecessor and successor dependencies, resources by name, and a critical path representing
activities without any slack. The project schedule shall provide for the CTRMA
documentation/deliverable review cycles that include the following:

1. Theinitial TSI submission of the documentation

2. CTRMA'’s review and comment on the documentation

3. The TSI's update of the documentation per CTRMA’s review comments

4. The subsequent second CTRMA review and comment on the documentation, if needed

A project schedule of documentation deliverables shall include a spreadsheet updated weekly
for submittals in a two-week look ahead, and in real-time for submittals sent to CTRMA or
received from CTRMA. The project schedule shall reflect each document submittal in whole and
sections as agreed upon for CTRMA review.

Page 2-63



Central Texas Regional Mobility Authority
Appendix A - Scope of Services

At least monthly, the project schedule shall be submitted to CTRMA in Microsoft Project format
with a PDF file and associated narrative with the following updates:

1. The project schedule shall provide the completion status of all tasks, activities, and
milestones (e.g., deliverable submittal, project review meeting).

2. The project schedule shall provide all task activities resource loaded by name, and
resource reports generated to demonstrate staff is not over-allocated across all tasks.

3. The project schedule shall identify tasks, activities, or milestones that are behind
schedule. For example, if the preparation of a deliverable has expended 60% of the
scheduled completion time while the completion percentage is only at 50%, then this
deliverable is behind schedule. If a recovery schedule cannot prevent a project
completion delay, the TSI shall provide a risk matrix/register with a mitigation strategy
for critical path tasks and activities. Near-critical path analysis shall be accomplished as
well.

4. The TSI shall provide version control with project schedule updates.

All scheduled tasks for the project schedule shall include at a minimum:

1. WBS number

WBS name

Resources performing the task activity

Subsystem affected

Task duration (includes start to finish of activities to complete a task)
Planned versus actual time at the start of the task

7. Predecessors and successors

ok wnN

2.7.2 Regular Project Meetings

Monthly project progress meetings shall be held at a location agreed and approved by CTRMA
and shall follow a defined agenda. The TSI shall submit a progress report and a meeting agenda
to CTRMA at least two (2) business days before the scheduled meeting.

Prior to any CTRMA system/network changes, which is defined as needed software updates to
the system(s) or communication network updates, the TSI shall obtain CTRMA’s review and
approval. Changes to the system/network presented within the monthly project progress
meetings without having first gone through the processes defined in the TSI’s Change
Management Plan (described in Table 2-44: Program-Level Document) shall not be approved.

The progress report and agenda shall include but not be limited to the following:

1. Updated project schedule showing progress since the previous meeting and including
any proposed changes from the latest approved project schedule.

2. Completed work descriptions and the percentage complete for each task in progress.

Identification of all critical path tasks.

Risk/issue matrix changes, including associated recommended mitigation/resolution

strategies or contingency plans intended to avoid potential delays.

> W
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5. Report on testing activities, including status and overview of defect tracking results
(when applicable).

6. Descriptions of any pending and proposed change orders, or if any change order work is
in progress, the status of the associated work.

7. Accomplishments during the reporting period.

Six (6) week look ahead work plan for activities to be accomplished on the project.

9. Updated action items list providing the status of the open action items, identifying and
explaining action items that can be closed, and documenting new action items resulting
from the discussion of outstanding issues and concerns. The action items list shall
contain both the open action items assigned to CTRMA and the open action items
assigned to the TSI.

10. Copy of the approved final minutes of the previous meeting.

oo

Other project meetings shall be required to address specific issues and tasks. The TSI shall
perform the following:

1. Coordinate date and time with the CTRMA Project Manager and distribute notices of the
project meeting by email and post them on the approved project document
management, sharing, and distribution cloud application.

2. Prepare the agenda in coordination with the CTRMA Project Manager.

Attend the meeting with all required staff in attendance or present by teleconference.

Prepare draft minutes of the meeting, with decisions and action items noted, and

forward them to the CTRMA Project Manager immediately following (the day of) the

meeting.

> W

2.7.2.1 Project Kick-off and Work Progress

A project kick-off meeting shall be held between CTRMA and the TSI within thirty (30) days of
the project NTP. At this meeting, all appropriate lines of communication for both oral and
written correspondence shall be established. Appropriate methods for documenting meetings,
telephone conversations, and other communications shall be defined. The project schedule
shall be reviewed in detail and refined, as necessary.

The TSI shall prepare and submit to CTRMA monthly progress reports on the status of all-major
items and activities. The progress report shall include an updated project schedule.

Project progress meetings shall be conducted monthly at the CTRMA offices, at a schedule to be
proposed by the TSI and accepted by CTRMA. The purpose of these meetings shall be to
monitor progress, discuss design issues, and plan for installation, testing, and transition.

The TSI shall allow CTRMA to conduct periodic inspections of the software development effort,
including reviewing the status of source code. These periodic inspections include an on-site
review at the TSI’s development facility. The inspects may include an actual review of files with
the TSI present, reviewing file size, the number of lines, work completed, and witnessing
unscripted and unofficial testing of incremental development versions of the software. These
periodic inspections could occur monthly or at some other frequency to be defined by CTRMA.
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2.7.2.2 Workshops

The TSI shall conduct monthly workshops with appropriate stakeholders to review all
submissions, validate system requirements, design approach and design, report formats, and
other issues requiring coordination between CTRMA and the TSI. Whenever possible, these
workshops should be scheduled in conjunction with project progress meetings. With CTRMA’s
approval, some workshops may be conducted via conference call.

2.7.3 Program-Level and Project-Level Documentation

The services provided include not only the transition to a new ETCS but also a phased
implementation of this new ETCS to new facilities as they rollout. Because of the nature of this
program, CTRMA requests the following two segments of documents:

e Program-Level Documentation, which includes a Program Management Plan (PMP), and
e Project-Level Documentation

The PMP shall consist of several program-level documents to be provided only once during the
entire program and updated as needed. CTRMA anticipates minimal changes required
throughout the program to these core documents. However, the TSI shall provide updates to
the program-level documentation for each Work Authorization when required.

The TSI shall submit updated or amended program-level documentation with each Work
Authorization to reflect changes required for each transitioned or newly installed facility,
along with the required project-level documentation.

Project level documentation unique to each facility (e.g., as-builts, test reports,
transition/install plans) shall be provided for each Work Authorization.

The program-level documentation is detailed in Table 2-44: Program-Level Documentation. The
project-level documentation is detailed in Table 2-45: Project-Level Document.

2.7.3.1 Plans and Requirements

All plans and documentation shall be submitted in the English language to CTRMA electronically
through a secured document management system. Refer to Section 2.7.6.5, Online Document
Sharing and Document Management System, for more information.

All plans and documentation shall be submitted to CTRMA for review and acceptance. Plans
and other documentation shall be submitted to allow time for a minimum of two iterations of
the CTRMA review/TSlI revisions to be completed and still adhere to the targeted final
document deliveries identified by the TSI and approved by CTRMA. Any need for resubmittal
shall not be a cause for delay in completing the project following overall project milestones.
Acceptance of documents shall not relieve or limit the TSI’s responsibility to provide an ETCS in
full compliance with the contract. If corrections or improvements are requested, the TSI shall
resubmit the plans and documentation until the plans and documentation are fully accepted.

In addition, CTRMA has the right to reject and request resubmittal of any documentation that
contains quality issues (i.e., multiple errors related to spelling, grammar, and formatting).
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Section 4, Project Deliverable Schedule, lists the deliverables that the TSI is required to prepare
and submit during the project, including the required submission date and duration of review
periods by CTRMA.

2.7.3.1.1 Program Management Plan

A Program Management Plan (PMP) shall be submitted to CTRMA, which shall reflect that the
TSI follows the processes and tools consistent with the most recent and applicable Project
Management Institute’s (PMI) Project Management Body of Knowledge (PMBOK). The PMP
shall include a description of the management techniques to be used during all phases of the
project.

The TSI shall develop and submit to CTRMA for review and approval of a PMP describing the
overall management, staffing, and measurable controls used to meet the requirements
contained herein. The TSI shall submit the PMP in the initial documentation package per
Section 4, Project Deliverable Schedule.

Since this program shall be rolled out over time for existing facilities and new construction, the
PMP shall address several projects that could have different timelines and teams. The following
documents provide scope information for the initial project and subsequent Work
Authorizations (covered under this contract) and shall not need to be resubmitted with each
project.

These documents that make up the PMP include, at a minimum, the documents listed in Table
2-44: Program-Level Documentation. For a full list of required documents, refer to Section 4,
Project Deliverables Schedule.

Table 2-44: Program-Level Documentation

Document Description
Provides the initially projected activity dates used as a
Master Project Schedule baseline for comparing the actual, achieved dates, and

measuring progress.

Provides information about the responsibilities of each
role for the project team for the program and includes an
Organizational Chart. Refer to Section 2.7.6.3, Staffing and
Organizational Chart, for more information.

Roles and Responsibilities

Provides the tasks required to complete the project while

Scope Management Plan )
P 8 excluding all the work/tasks that are out of scope.

Provides information about the processes and procedures
that ensure the QA/QC program functions as an integral
part of the project. Refer to Section 2.7.5, Quality
Assurance/Control Program for more information.

Quality Management Plan

Provides information that details the communications

Communication Management Plan . .
needs and expectations for the entire program.

Provides information about the defining, documenting,
Requirements Management Plan analyzing, prioritizing, and managing of the requirements
of the project.
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Document Description
Provides information about the activities and roles to
Change Management Plan manage and control change during the execution and

control stage of the project.

Provides information about defining, documenting,
controlling, implementing, accounting, and auditing of

Configuration Management Plan changes to the various components of this project. Refer
to Section 2.7.5.2, Configuration Management, for more
information.

Provides information about the methods to identify, track,

Risk Management Plan and mitigate areas of risk, including cost. Refer to Section

2.7.7, Risk Management, for more information.

This PMP shall be a living document, and as such, shall be updated periodically to reflect any
changes to the program, and submitted to CTRMA for review and approval. The TSI shall
maintain and keep current all incorporated individual plans, procedures, and processes that
comprise the PMP for the duration of the contract.

2.7.3.1.2 Project-Level Documentation

The Project-Level documentation that a TSI shall provide or update per Work Authorization
includes, at a minimum, the documents listed in Table 2-45: Project-Level Documentation. For
a full list of required documents, refer to Section 4, Project Deliverables Schedule.

Table 2-45: Project-Level Documentation

Document Description

Provides information about the specific project, including
any deliverables and their features, major project
objectives, deliverables, and goals to help measure
success.

Project Scope

Provides information about the amount of money the
Baseline Cost project is predicted to cost and when that money shall be
used.

Provides a simplified list of tasks with a timeline or project
calendar, including major milestones and key deliverables.

Proj hedul
roject Schedule Refer to Section 2.7.1, Project Schedule for more

information.

Provides information about the responsibilities of each
Updated Roles and Responsibilities (if role for the team for each Work Authorization and
required) includes an Organizational Chart. Refer to Section 2.7.6.3,

Staffing and Organizational Chart, for more information.

Identifies each risk and the mitigation strategies for each

Project Risk Register risk per project.

This document provides information about how the TSI
shall communicate information to stakeholders. This plan
describes who should be given specific information, when
that information should be delivered, and what

Communication Plan
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Document Description

communication channels shall be used to deliver the
information.

2.7.3.2 Design and Development Demonstrations

CTRMA requires that the TSI provide systems/application demonstrations during the design and
development phases of the project. These demonstrations will require the TSI staff to include
system architects, designers, business analysts, and subject matter experts. The CTRMA staff
and the CTRMA representatives will participate in these demonstrations. These demonstration
sessions/meetings shall demonstrate to CTRMA the design and development of the system are
ongoing, on track according to schedule, and shall meet the functional requirements of the
system.

These demonstrations shall be identified in the master project schedule, and the timing and
frequency of them shall be agreed upon between the TSI and CTRMA.

The TSI shall propose a weekly report format that, at a minimum, communicates the system
component under design consideration, development, demonstrated, or tested during a period
of the report (weekly and/or monthly). This report shall also communicate test cases exercised.
This report shall be provided to CTRMA starting at the beginning of the design phase and shall
be called out in the master project schedule. These reviews and demonstrations will all be
conducted during the design, development, and even testing phase of the project, and all shall
be concluded before the commencement of OAT.

Design and development reviews and demonstrations may be observed by CTRMA on-site at
the TSI's development location, via web-based demonstrations and conference calls, or at the
CTRMA offices in Austin. The exact location of each development review and demonstration
shall be determined and communicated to CTRMA no less than three (3) weeks before each
review and demonstration. These sessions shall be conducted within the continental United
States.

2.7.4 Report Development Workshops

The TSI shall facilitate report development workshops with CTRMA during the design phase
using the following reports development methodology:

1. The TSI shall gather fundamental reporting requirements by answering these questions:
a. What is the purpose of the report?

How will the report be used?

Who will use the report?

Who are the secondary consumers of the report?

Report frequency?

Report parameters and filters?

Data sources?

To which other reports shall this report tie?

Summary, detailed level, or both?

Sm e oo T
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j. Basic layout?

2. The TSI shall provide a proof of concept/mock-up for approval by CTRMA, including a
report data element dictionary, which shows the source or calculations for each data
element, and an explanation of how the report should compare or match with other
reports. The TSI shall gather feedback and requirements refinements and update the
mock-ups.

3. Final review with CTRMA for minor changes only.

In addition to the TSI’s standard suite of reports, the TSI shall be responsible for designing,
developing, testing, and implementing up to fifteen (15) custom reports. These custom reports
shall be based on CTRMA’s requirements. During the design phases of the project, if CTRMA is
unable to provide the requirements for all fifteen custom reports, the TSI shall still be
responsible for the design, development, testing, and implementation of all remaining custom
reports.

Additionally, six (6) months after system acceptance, the TSI shall support significant updates to
up to ten (10) existing standard reports. These report changes (for custom or standard reports)
shall be provided to CTRMA at no additional cost.

2.7.5 Quality Assurance/Control Program

The TSI shall establish, maintain, and follow an effective Quality Assurance/Quality Control
Program (QA/QC Program) to ensure adequate conformance to requirements and quality
delivery of all project deliverables and tasks. This conformance to requirements includes the
design, development, fabrication, processing, assembly, inspection, test, training, maintenance,
packaging, shipping, storage, site preparation, and installation.

The QA/QC Program shall be overseen by a QA/QC Manager who reports at an organizational
level above the TSI’s Project Manager, or outside of the Project Manager’s direct staff.

The TSI shall document the QA/QC program as part of a Quality Management Plan (QMP). The
QMP shall describe the processes and procedures instituted by the TSI to ensure the QA/QC
program functions as an integral part of the project.

All supplies, equipment, devices, hardware, software, and other services delivered as part of
the contract, whether manufactured or performed within the TSlI's plant or at any other source,
shall be controlled at all points necessary to ensure conformance to the contract specifications.
The QA/QC Program shall focus on the prevention, early detection, and correction of
discrepancies.

TSI’s QA/QC program shall provide control and tracking of purchased materials and
subcontracted work. The TSI shall ensure the conformance of all supplies, components,
developmental tools, assemblies, subassemblies, and services procured from subcontractors
and vendors to the requirements contained herein. The TSI shall also establish procedures for
the selection of qualified, reputable, and financially secure suppliers and subcontractors and
take responsibility for controlling the quality of the supplies and services provided.
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The QA/QC Program shall include a process for logging and tracking system issues. This process
shall include the initial recording of issues, follow-up tracking, and final disposition tracking
during the design, development, testing, and implementation phases of the project. The QA/QC
process shall ensure accurate problem or issue description and recording, assignment of
personnel, tracking of progress for corrections/revisions, and regression testing, as applicable.
The TSI shall use a fully integrated problem or issue tracking tool that includes reporting
capability.

2.7.5.1 Change Control

The TSI shall propose an internal change control process as part of their QMP. Once approved
by CTRMA, the change control process shall be instituted and utilized throughout the life of the
project.

2.7.5.2 Configuration Management

The TSI shall use proven configuration management tools and techniques throughout the
project to track and control versions of hardware, Commercial Off-The-Shelf (COTS) software
products, and customized software. The TSI shall control their documentation through a
configuration management system that tracks changes to documents and controls
configuration release and version numbering. This plan shall include the methodology for
keeping all products current and the planning and upgrade testing needed to accomplish this.

On an annual basis, the TSI shall ensure that all COTS software remains supported by its original
manufacturer. The TSI shall also update system software and hardware to support any changes
in third-party interface communications (through ICDs) and industry standards. If a COTS
vendor announces the end of support for any installed COTS software products, the TSI shall
make the necessary changes to support a replacement COTS product for at least the duration of
the contract. If licensing requires renewal or action by CTRMA, the TSI shall make this request
from CTRMA at least sixty (60) days before the expiration date of the license or product. If there
are modifications to industry standards that warrant addressing to maintain required security,
communication, safety, and performance, the TSI shall immediately notify CTRMA and shall
propose an update or replacement equal or better to the current COTS product or custom
software. This replacement plan shall include a schedule, proposed testing for approval before
migration to the new product.

Once the TSI places any portion of the proposed system into operational service, the TSI shall
not change or replace any production hardware or software without written approval from
CTRMA. The TSI shall document any such approved changes as part of the configuration
management process. The TSI shall provide and maintain specific change and release
management plans reflecting the methodologies for the approval and release of any subsystem
changes, including simple configuration changes or hard code changes.

The TSI shall obtain CTRMA’s review and approval prior to any needed updates to the system(s)
or communication network updates.

The Configuration Management Plan shall address the following areas:

1. Configuration Control:
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Requirements management

Deviation and specification change requests

Data management

Configuration audits: functional and physical

Acceptance requirements for the installed ETCS
f. Testing requirements for the installed ETCS

2. Configuration Accounting:

©ao oo

Document Control and the Library Function
Accepted Documents

Revision History for Documents

Physical ltem Content

Physical ltem Where Used

Status of Changes

Changes by Product/Serial Number

Results of Configuration Audits
Configuration Management Accounting (As Designed, As-Built, As Delivered)
j- Revision Status of Installed ETCS

k. Version control

> 0o o0 oo

The Configuration Management Plan shall describe procedures to track and manage COTS and
custom application software, hardware, configuration files, and project documentation
following EIA-649-A 2004 National Consensus Standard for Configuration Management and
828-2012 IEEE Standard for Configuration Management in Systems and Software Engineering.
The Configuration Management Plan shall include the manufacturer, version number, feature
set, and the number of user licenses used of all COTS products, the methodology for keeping all
products current, any testing required for an upgrade, and addressing implications and
reconciliation of vendor support termination. CTRMA anticipates twenty (20) concurrent end-
users of the system.

In addition to procedures to assure uniformity of installed software version and release for the
project duration, the plan shall include the maintenance of an end of project checklist verifying
all installed COTS and custom products are the current version and release. All COTS hardware
shall provide information about the manufacturer, vendor contact information, model or part
number, serial number, and feature set.

The TSI shall submit the Configuration Management Plan to CTRMA for review and approval.

The TSI’s shall identify, categorize, code/label/name, track, and manage all project
requirements, plans, design documentation, manuals, drawings, correspondence,
memorandums, subcontracts, and other documents under the TSI’s control. The TSI shall
document and track all revisions using a system of version control and change control logs.

All documentation developed by the TSI for the project, including materials developed to
support training and marketing, shall be the property of CTRMA.
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2.7.5.3 Continual Improvement Program

The TSI shall participate in a Continual Improvement Program (CIP) with CTRMA. The CIP
intends to realize improvements in system and operations that shall benefit CTRMA and CTRMA
customers. Benefits for CTRMA and CTRMA customers include the following, at a minimum:

1. Increasing revenue

Decreasing operating costs

Improving the customer experience

Improving data management, reporting, and audibility

Enhancing the efficiency and safety of the ETCS and the ETCS operations
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Beginning with approval of the OAT, and annually after that, the TSI shall meet with CTRMA to
identify elements of the ETCS and the TSI’s operations to improve. The specific schedule for the
CIP shall be determined after the contract award, but the TSI should assume that the first CIP
meeting shall be held with CTRMA within one (1) year after system acceptance.

Within four (4) weeks of each meeting, the TSI shall provide CTRMA with a written proposal
including the following elements:

1. A description of the element(s) of the ETCS and the TSI’s operations identified for
improvement. The description shall include how the TSI shall achieve the
improvement(s), including all work necessary, changes to the ETCS, software, or
equipment, and any required coordination or involvement from CTRMA.

2. A specificimprovement goal(s), which indicates both the current performance level for
the element(s) and the proposed improved performance level.

3. How the performance of the element(s) shall be tracked and measured. When
applicable, improvements shall be driven by measurable performance characteristics.
Results shall be measured to document performance improvements. All measured
performance characteristics shall be based on objective criteria. The TSI shall clearly
describe how CTRMA shall be able to review and validate the performance of the
element(s).

4. A detailed description of benefits to CTRMA and CTRMA customers that would result
from the improvement(s). If possible, the description of benefits shall include a financial
analysis of how the proposed improvement(s) would result in the following:

a. Higher revenue

b. Lower operating costs

c. Improved customer service
d. Data management

e. Reporting

f.  Audibility

g.

Enhancement of the efficiency and safety of the ETCS and the ETCS operations

Page 2-73



Central Texas Regional Mobility Authority
Appendix A - Scope of Services

5. A detailed precedent oriented schedule presenting the activities required to realize the
proposed improvement, including the time frame over which the improvement shall be
measured and the date by which the improvement goal shall be reached.

6. A description of how the TSI shall maintain the improved element(s) at a higher
performance level.

7. A detailed cost estimate to implement the improvement. The cost shall include the TSI’s
labor, materials, and other costs.

CTRMA shall have four (4) weeks to review the TSI’s Proposal and approve, reject, or ask for
modifications. If CTRMA requests modifications, the TSI shall provide a revised Proposal to the
TSI within four (4) weeks. CTRMA may choose not to implement an improvement at any time
before accepting a Proposal and instructing the TSI to proceed with an improvement(s). CTRMA
may postpone CIP meetings or suspend the CIP program at any time at its sole discretion.

2.7.6 Program Management

The following sections provide information regarding the TSI’s approach to program
management.

2.7.6.1 Project Methodology

The TSI shall demonstrate a thorough understanding of the project phases and key knowledge
areas for project management identified by the PMI. The PMP shall explain how the TSI use of
PMI techniques will lead to successful project implementation. The PMP shall address how the
TSI shall manage the following elements:

1. Project communication

2. Primary project responsibility

3. Avrisk register that identifies all risks and details how the risks shall be managed and
mitigated

Subcontractor management and coordination

Progress scheduling (Critical Path Method [CPM] based)

Progress reporting and coordination with CTRMA

Testing

Design and development reviews

. On-site installation

10. Record keeping, including generating all meeting agendas and minutes
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Refer to Section 2.7.3.1.1, Program Management Plan, for information regarding the PMP.
2.7.6.2 Responsibilities Matrix

The Responsibilities Matrix shall document the roles and responsibilities of all parties involved
with the design, construction, installation, testing, commissioning, and maintenance of the
ETCS. Approval of the Responsibility Matrix by CTRMA is a precondition to payment of the
mobilization milestone, and it is acceptable for the TSI to submit this matrix before the PMP if
desired.
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The primary parties involved with this project include, but are not limited to, CTRMA and the
TSI and its subcontractors and vendors. The TSI shall identify and include all other primary
parties involved with its work.

All work shall be broken down to element, task, and component within the subsystems, with
responsibility assigned to one of the parties as taking a lead role. Any support and/or
coordination activities shall also be identified and assigned.

2.7.6.3 Staffing and Organizational Chart

The TSI shall include an organization chart and resumes, listing the key project personnel along
with their roles and responsibilities, and the percentage of time they shall dedicate to the
project.

Table 2-46 provides information about the TSI’s key personnel for the project.

Table 2-46: TSI’s Key Personnel for Project

Key Position Description

The Principal-In-Charge should have been an employee of the TSI for a
consecutive six (6) months. This position shall have a minimum of ten
(10) years of experience in the toll/revenue collection industry, with at
least the last five (5) years shall have included senior management
Principal-In-Charge responsibili'fy for ma!'o.r projects of which gt least one (1) project shall
have been five (5) million dollars or more in value.
The Principal-In-Charge is responsible for the performance of the
Program Manager and a point of contact for any escalated project issues
that cannot be resolved by the Program Manager.

The Program Manager shall have been an employee of the TSI for a
consecutive six (6) months and shall have a minimum of ten (10) years of
experience in the toll/revenue collection industry, of which at least the
last five (5) years shall have included senior management responsibility
for major projects of which at least one (1) project shall have been five
(5) million dollars or more in value. Certification as a Project
Management Professional by the Project Management Institute is
preferred, but not required.

The Program Manager is responsible for the overall conduct and
performance of the project, oversight of the project and is primarily
responsible for the day-to-day execution of the work. The Program
Manager is responsible for the execution of the work, acts as an agent, a
single point of contact in all matters on behalf of the TSI, and must be
present (or an approved designee shall be present) at the project site at
all times when the work is being performed. The Program Manager must
be available to execute instructions and directions received from CTRMA
or its authorized representatives.

Program Manager

The Program Manager shall be a locally dedicated resource.
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Key Position

Description

Deputy Program Manager

The Deputy Program Manager serves as a backup to the Program
Manager and must support the Program Manager in the day-to-day
execution of their duties and delivery of the work.

This backup position can be provided by existing key personnel (e.g., the
Maintenance Manager could also serve as the Deputy Program
Manager). However, the Deputy Program Manager role is the only key
personnel position that can be held by the same individual as another
key personnel position. Note: The Program Manager cannot also serve
dual roles as the Deputy Program Manager.

Installation Manager

The Installation Manager shall have a minimum of five (5) years of
experience, within the last seven (7) years, managing the construction
coordination and field installation of toll systems, for both traditional toll
roads and dynamically priced managed lanes of at least the size and
scope of this contract.

The Installation Manager is responsible for the installation of the entire
toll system at the project site from planning to acceptance, and always
following all relevant safety guidelines during the installation. This
responsibility includes design and construction coordination before the
project site becomes available and throughout the installation.

Maintenance Manager

The Maintenance Manager shall have a minimum of five (5) years of
experience within the last seven (7) years, maintaining toll systems for
AET (including dynamically priced managed lanes) of at least the size and
scope of this contract.

The Maintenance Manager is responsible for the ongoing maintenance
of the system to meet functional and performance requirements.

The Maintenance Manager shall be a locally dedicated resource.
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Key Position Description

The Quality Manager shall have a minimum of five (5) years of
experience within the last seven (7) years, implementing best practices
for quality control and quality assurance.

The Quality Manager must provide quality oversight on all aspects of the

work and all deliverables to CTRMA, to ensure compliance with the

Quality Management Plan (QMP). The Quality Manager must also

provide the following, at a minimum:

Quality Manager 1. Provide oversight of the quality of the work and detailed review
process for the system design

2. Not be involved with direct scheduling or production activities

Report directly to the TSI’s management team

4. Ensure the TSI’s design staff follows the implementation of the
methods and procedures contained in the approved QMP

5. Provide document control verification report and coordinate all
issues directly with the TSI’s Program Manager and CTRMA's
designated representative

w

The TSI shall provide detailed resumes for each key personnel resource. The TSI shall submit
any changes to these key personnel to CTRMA in writing for approval for the duration of the
contract. CTRMA shall require the TSI to promptly replace the said individual with a person
suitably qualified, within thirty (30) days of the event requiring replacement and acceptable to
CTRMA. Additionally, the TSI shall perform background checks of all key staff.

The TSI shall clearly describe categories of work performed by the TSI’s personnel and those
categories that shall be performed by subcontractors, who shall be named in the Proposal and
included in the Organizational Chart. The TSI PMP shall include a description of the procedures
used for managing all subcontractors, specifically how the TSI shall address communications
and how to escalate any issues that may arise. Any TSI modifications from the Proposal that
includes key personnel or responsibilities to be shifted from TSI to a subcontractor and vice
versa shall be requested in writing for approval by CTRMA. The TSI shall communicate the
details of these key personnel changes or responsibilities through updates to the project
schedule and the PMP, specifically the Organizational Chart, the Roles and Responsibilities, and
a resume of the new key personnel.

The TSI shall submit these updates to CTRMA for approval no fewer than sixty (60) days of the
actual transition of responsibilities.

Before the implementation of the change in responsibilities, CTRMA shall provide approval in
writing upon acceptance of the staff changes portions of the PMP.

2.7.6.4 TSI Personnel Security

All TSI personnel shall be subject to security and background checks to the satisfaction of
CTRMA. The TSI shall obtain written approval from CTRMA for all service personnel.

The TSI's personnel shall be issued CTRMA identification badges and shall always wear such
identification badges when performing duties on the project. The CTRMA identification badges
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cannot be shared among different TSI personnel. The TSI personnel shall only use the CTRMA
identification badges they are assigned.

Misuse of the CTRMA identification badges (e.g., using one badge for multiple TSI personnel, or
using the identification badges for purposes other than work associated with the project) may
result in termination of the employee from the project and possibly other legal or disciplinary
action.

The TSI shall not use the CTRMA facilities as a co-location for its staff and their vehicles.
However, TIM Center operators are the exception.

2.7.6.5 Online Document Sharing and Document Management System

The TSI shall use a secure, online project management/collaboration software of their choice to
internally manage, share, and distribute project documents and information (e.g., SharePoint,
Dropbox, Sync.com), including copies of all submitted versions of plans and documentation.
CTRMA will also provide a document management system for the TSI to submit all
documentation and deliverables into that system. Any documentation that is stored in the TSI
document management system shall also be copied to the CTRMA document management
system.

The TSI shall provide and maintain for the duration of the contract, a secure document
management system. This document management system shall identify, categorize, track and
manage all project plans, manuals, business rules, and requirements, design documentation,
test cases, training materials, as-built documentation, and other project documents defined
under Section 4, Project Deliverables Schedule. All documentation and artifacts contained in
the document management system shall be easily searchable and accessible by authorized
users of both CTRMA (and others designated by CTRMA) and the TSI. The TSI shall provide the
required licensing of the product for each user accessing the system. Updated versions of
project documents shall be submitted to CTRMA for approval whenever significant revisions are
made to project documentation. All documentation developed by the TSI for the project,
including materials developed to support training and marketing, shall be the property of
CTRMA.

The TSI shall provide a Documentation Lead for the duration of the contract to ensure all
documentation revisions are documented and tracked using a system of version control and
change control logs. The Documentation Lead shall also ensure all documentation is
successfully updated when changes in requirements, change orders, Work Authorizations, or
upgrades or changes in software or equipment occur. The Documentation Lead shall ensure all
documentation, particularly those related to design (e.g., ICDs, RTM, SDDD), training, user
manuals, or procedural items (e.g., maintenance and disaster recovery), is maintained and
remains current, incorporating any system changes or new projects coming online, for the
duration of the contract. The TSI shall provide training to the CTRMA staff for accessing
documents in the document management system, if necessary.

All documentation shall be submitted to CTRMA for review, comment, and approval. CTRMA
may require updated versions of draft documentation before providing approval. Draft and
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final versions of documentation shall be delivered electronically to CTRMA using online
document sharing. The TSI shall deliver documents in a standard Microsoft Office application
format, which allows for red-lining and tracking changes. All documents are subject to version
control; once submitted to CTRMA, the TSI shall submit all future revisions of a document in
both red-lined and clean versions.

2.7.6.6 Records Keeping

The TSI shall maintain quality records and data such as records of design reviews and code
walkthroughs, inspections and test results, records pertaining to nonconforming material,
change order documentation, audit results, and all other records related to the contract for no
less than five (5) years after the expiration of the contract. This information shall be made
available to CTRMA at any time upon request.

2.7.7 Risk Management

The PMP shall describe the risk management method the TSI shall implement to identify, track,
and mitigate areas of project risk, including cost. The TSI shall track concerns throughout the
project, such as the occurrence of certain events with assigned and described risk probability,
impact, and mitigation (e.g., elimination, contingency, and reduction). Special risk planning
sessions shall be initiated by the TSI at least five (5) months before go-live activities are planned
for the TFH and each facility, as they are transitioned. These risk planning sessions shall include
the following deliverables:

1. Identify all high-risk events which could occur as part of the deployment in terms of
transitioning co-located equipment and devices and transaction processing, and
historical data retrieval and reporting.

2. Produce queries that seek to identify any occurrence of the high-risk items identified in
the item.

3. At pre-defined intervals, review reports and queries for validity, and notify the
responsible TSI resources for immediate issue assessment if the results are invalid. The
CTRMA-assigned distribution list shall receive status reports of the results generated
and sent daily, during a defined time (e.g., four [4] weeks) immediately after go-live.

2.7.9 Cooperation with Others

CTRMA shall be entitled to full and prompt cooperation of the TSl in all aspects of the work. The
TSI shall use best efforts to minimize any disruption to CTRMA’s regular business operations
(including am and pm peak hours as applicable) when the TSl is performing services. Close
coordination between the TSI, the CTRMA operations staff, and other contractors shall exist
during all phases of the project. The TSI shall work closely with any other contractors working
for CTRMA in coordinating any activity which may affect both the contractors and CTRMA. This
coordination especially pertains to CTRMA’s DPH connectivity and integration testing,
contractors performing equipment installation, equipment testing, power requirements,
conduit requirements, and researching networking issues, which may involve multiple
contractors.
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The TSI shall also cooperate with other parties, including vendors, governmental agencies, and
other maintenance providers, as required, to ensure that maintenance functions are handled
effectively, efficiently, and per all specifications of any applicable vendors, governmental
agencies, and other maintenance providers.

The TSI shall respond to the CTRMA requests for information within two (2) business days
unless otherwise agreed to by CTRMA.

2.8 INSTALLATION OF NEW FACILITIES

The TSI shall be responsible for the installation of the TSI’s ETCS for new facilities as they are
constructed and made ready for toll equipment installation and ETCS testing and operations.
The TSI shall be required to coordinate efforts and schedules and shall provide CTRMA with an
Installation Plan for all new facilities.

The TSI shall begin installation work upon approval of individual Work Authorizations for each
facility, as described in Section 2.2.1, Work Authorization and Project Delivery.

General information for the planned facilities is found in Section 2.3, Existing Equipment,
Infrastructure, Buildings, and Communication. Additional information may be found on each
project’s website:

1. 183 North: http://www.183north.com/
2. MoPac South: http://www.mopacsouth.com/
3. 183A Phase llI: https://183a.com/

Note: Project schedules and plans for all planned facilities continue to be developed and are
subject to change.

The TSI shall install all proposed hardware, equipment, software, and devices required to
implement, integrate, and maintain an ETCS that meets all the requirements described herein.
To install the roadside systems, the TSI shall supply all required installation personnel, tools,
materials, equipment, and traffic control devices.

The TSI shall install all components manufactured/provided by any third parties per the
manufacturer’s installation instructions. The TSI shall arrange on-site and remote support
services, as needed, from a third-party vendor for proper installation and operation of
equipment at no additional cost to CTRMA.

The TSI shall procure and install any additional infrastructure required to operate and maintain
the ETCS. This additional infrastructure may include, but is not limited to, additional electrical
and communication conduit, ducting, pull boxes, junction boxes, wires, cables, connectors,
terminals, and termination labels. The TSI shall coordinate with CTRMA to provision the
required network equipment, bandwidth, and connectivity to the newly established toll
facilities in support of the ETCS.

The TSI shall install and configure the proposed ETCS software and any supporting software
(e.g., operating system, networking, database, monitoring) on all proposed computers,
workstations, and servers. The TSI shall coordinate all work with the CTRMA operations staff.
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The TSI and CTRMA shall then determine if the work needs to occur after hours or on the
weekends to minimize impacts on existing operations. All TSI-provided systems shall provide
compatibility to run on the CTRMA-provided workstations, and the CTRMA designated
representative-provided workstations.

2.8.1 Installation Plan

The TSI shall submit an Installation Plan to CTRMA for review, comment, and approval before
the start of any installation activities. The Installation Plan shall provide a comprehensive
description of all aspects of the installation activities associated with the project, including the
following:

1. Installation approach, including timing for the installation and integration of all systems,

2. |Installation readiness assessment, including a risk matrix that identifies risks, assesses
the probability of those risks occurring, and proposes mitigation or elimination
strategies. Reasonable scenarios of problems should be presented, and proposed
actions are taken to allow installation to continue.

3. Facilities operations.
Toll Facility Host integration, which includes image processing, trip building and dynamic
pricing functionality (if applicable), report validation, DPH integration, TSI QA/QC
processes and procedures, and support for any auditing process.

5. Predecessor and successors of all activities.

The TSI shall provide an initial Bill of Materials (BOM) for all hardware, COTS software, and
equipment both supplied and reused under this contract, including spare inventory with the
Installation Plan. All COTS hardware manufacturer, vendor contact, model or part number, and
feature set information shall be described. The System Detailed Design Document (SDDD)
submittal shall include the final BOM. CTRMA shall review and approve both the initial and final
BOM.

Table 2-47 provides additional information about the tasks the TSI shall address within the
Installation Plan.

Table 2-47: Tasks and Activities Addressed in the Installation Plan

Task Description

Includes all activities and deliverables for the installation of the zone
controllers and all roadside devices, including integration to the TFH. These
activities include general communications, coordination with CTRMA’s
Install Tasks and communications office, coordination with the existing maintenance TSI and
Activities other contractors of CTRMA, being aware of the current operating
condition of all affected subsystems just before scheduled installation, and
completion of subsystem training mainly related to handling maintenance
alerts/alarms.

Includes tasks and deliverables required for a clean and successful
installation and go-live, but that may precede the actual deployment by a
few days or weeks. These tasks are where checklists are reviewed,
resources are re-confirmed, advance notices of outages are communicated,

Pre-deployment Tasks
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Task

Description

and where agreements on formal roles and responsibilities are
documented.

Deployment Tasks

These are the actual go-live tasks that are performed for the
implementation, usually starting 24 to 48 hours before go-live. The Work
Breakdown Structure (WBS) for the installation task shall include the
activities of the involved parties.

Post Deployment
Tasks

These are all the quality monitoring and production verification tasks post-
go-live to ensure all systems are operating efficiently and as expected, and
data is accurately mapped to the TFH. The incident management
procedures for go-live shall be included in this section of the plan. These
procedures shall include a daily report of all open incidents/tickets since go-
live, their status and next steps to resolve, escalation procedures, and how
CTRMA and its consultants shall have access and monitoring capabilities
during post-deployment.

The TSI shall propose a post-implementation support period for up to a
maximum of four (4) weeks. This post-deployment period shall include
additional TSI resources to monitor the system 24/7, report and
communicate degradation in addition to MOMS incidents, and resolve
problems. If there are still critical system deficiencies after four (4) weeks,
CTRMA may extend this period until all critical items are resolved.

All pre-deployment, deployment, and post-deployment tasks for the Installation Plan schedule
shall include at a minimum:

SECTION 1 — WBS number

SECTION 2 — WBS name

SECTION 3 — Resources performing the task activity

SECTION 4 — Subsystem affected

SECTION 5 — Task duration (includes start to finish of activities to complete the task)
SECTION 6 — Planned versus actual time at the start of the task

2.8.2 Installation Meetings

The TSI shall schedule and attend weekly installation meetings during the installation phase of
all projects. The TSI and all subcontractors shall ensure that appropriate personnel are
present at these meetings. The TSI shall ensure the personnel is authorized to make decisions
on behalf of the TSI. Appropriate updates shall be made to the Master Project Schedule, issue
lists, status updates, and planned activities. The TSI shall prepare and distribute a meeting
agenda at least 24 hours before each installation meeting. This agenda shall consist of those
items pertaining to the installation schedule and activities for the previous and current
week’s installation efforts. All issues recorded during installation activity for the week shall
be discussed and resolved if possible. An open action items list shall also be maintained for any
outstanding work items related to the installation meeting(s).
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2.8.3 Installation Checklist

The TSI shall develop and submit to CTRMA to review an installation checklist for all TSI
installation activities. The checklist shall detail all items required for the installation team to
complete the installation process. A copy of the completed checklist shall be provided to
CTRMA after the completion of all installation activities. The TSI shall ensure the arrival of
hardware on-site (or staged locally) thirty (30) days before the installation. The TSI shall also
perform all hardware verifications before the start of the installation. The installation checklist
shall include the following, at a minimum:

1. Equipment/Device Description

Manufacturer

Model Number

Serial Number Release (for firmware if required)

Operating System (for comparison with design documentation and product-specific cut
sheets)

vk wnN

2.8.4 Installation Work Restrictions
Daytime work will generally be allowed but must always be planned and approved by CTRMA.

The TSI shall coordinate with CTRMA and cooperate with other civil, electrical, or construction
contractors as directed by CTRMA.

2.9 TRANSITION OF EXISTING FACILITIES

The TSI shall be responsible for transitioning from the existing legacy ETCS to the new ETCS. The
TSI shall coordinate efforts and schedules with CTRMA’s legacy ETCS contractor, their DPH
provider, CUSIOP Hub, and the CTRMA’s Pay by Mail (PBM) Violations Processing, Collections,
and Customer Services contractor, as needed. The TSI shall provide a Transition Plan for each of
the CTRMA facilities. This Transition Plan shall describe the methodology, process, and testing
required to transition/cutover from the legacy ETCS to the new ETCS.

The transitioning and systems cutover shall ensure that operations are continuously maintained
during the cutover process. Interruptions to the processing of tolls, data transmittal and
storage, system reporting, system access, toll facility use, and auditing during the cutover
period shall be minimized to the greatest extent possible. Any interruptions shall be thoroughly
planned and documented in the TSI’s transition plan and subject to approval by CTRMA.

The TSI shall begin transition work upon approval of the Work Authorization(s) as described in
Section 2.2.1, Work Authorization and Project Delivery. Work Authorization approval is required
for the initiation of Phase |, which includes implementation of the TFH and transition of the first
facility ETCS. Each additional facility transition, as described in Phase Il, shall commence upon
successful completion of previous Work Authorizations and approval of each subsequent
individual Work Authorizations specific to each facility. Phase Il includes the final transition
Work Authorization and transition of the last facility and a complete OAT for all previously
implemented equipment, software, and systems. The order of the transition of each facility is
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projected based on the current End-of-Life (EOL) dates for the currently installed equipment.
The TSI may propose alternatives to the transition approached described herein for
consideration by CTRMA.

2.9.1 Transition Plan and Full System Transition

The Transition Plan shall describe the TSI’s approach to either use as is, upgrade, and/or replace
all or some roadside tolling systems. It is assumed for this project that the new ETCS and
CTRMA'’s ITS infrastructure will share space and reside within the same enclosures at certain
plazas at the beginning of this contract. The transition plan for each facility shall be tailored for
each Work Authorization to address any unique requirements, equipment, or transition
considerations specific to each facility.

The TSI shall submit a Transition Plan to CTRMA for review, comment, and approval before the
start of any transition activities. The Transition Plan shall provide a comprehensive description
of all aspects of the transition activities associated with the project, including the following:

1. Transition approach, including the timing for the transition of system elements and
facilities.

2. Information about the transition team.

Network cutover and maintenance.

4. Transition readiness assessment, including a risk matrix that identifies transition risks
and proposes mitigation or elimination strategies. Reasonable scenarios of transition
problems shall be presented and proposed actions to allow the transition to continue.

5. Facility operation during the transitions.

6. Toll Facility Host integration and operation to include image processing, trip building,
dynamic pricing, TSI QA/QC, and support for the CTRMA auditing process.

7. Rollback approach, where the TSI shall provide information on how they ensure
database integrity with rollback operations.

8. Predecessors and successors for all activities, including entry and exit criteria.

w

The TSI shall provide an initial Bill of Materials (BOM) for all hardware, COTS software, and
equipment both supplied and reused under this contract, including spare inventory with the
Transition Plan. All COTS hardware manufacturers, vendor contact, model or part number, and
feature set information shall be described. The System Detailed Design Document (SDDD)
submittal shall include the final BOM. CTRMA shall review and approve both the initial and final
BOM.

The TSI shall provide an installation verification/checklist document to CTRMA for use in
verifying that all transitioned systems (hardware) match appropriate design documentation.
This checklist shall include the following, at a minimum:

Equipment/Device Description
Manufacturer

Model Number
Serial Number Release (for firmware if required)

PwnPE
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5. Operating system (for comparison with design documentation and product-specific cut

sheets)

Table 2-48 provides additional information about the tasks the TSI shall address within the

Transition Plan.

Table 2-48: Tasks and Activities Addressed in the Transition Plan

Task

Description

Transition Tasks and
Activities

Includes all activities and deliverables for the installation of the zone
controllers and all roadside devices, including integration to the TFH. These
activities include general communications, coordination with CTRMA's
communications office, coordination with the existing maintenance TSI and
the other CTRMA contractors, being aware of the current operating
condition of all affected subsystems just before scheduled transition, and
completion of subsystem training mainly related to handling maintenance
alerts/alarms.

Pre-deployment Tasks

Includes tasks and deliverables required for a clean and successful cut-over
and go-live, but that may precede the actual deployment by a few days or
weeks. These tasks are where checklists are reviewed, resources are re-
confirmed, advance notices of outages are communicated, and where
agreements on formal roles and responsibilities are documented.

Deployment Tasks

These are the actual go-live tasks that are performed for the
implementation, usually starting 24 to 48 hours before go-live. The Work
Breakdown Structure (WBS) for the transition task shall include the
activities of the involved parties.

Post Deployment
Tasks

These are all the quality monitoring and production verification tasks post-
go-live to ensure all systems are operating efficiently and as expected, and
data is accurately mapped to the proposed TFH. The incident management
procedures for go-live shall be included in this section of the plan. These
procedures shall include a daily report of all open incidents/tickets since go-
live, their status and next steps to resolve, escalation procedures, and how
CTRMA and its consultants shall have access and monitoring capabilities
during post-deployment.

The TSI shall propose a post-implementation support period for up to a
maximum of four (4) weeks. This post-deployment period shall include
additional TSI resources to monitor the system 24/7, report and
communicate degradation in addition to MOMS incidents, and resolve
problems. If there are still critical system deficiencies after four (4) weeks,
CTRMA may extend this period until all critical items are resolved.

All pre-deployment, deployment, and post-deployment tasks for the Transition Plan schedule
shall include at a minimum:

1. WBS number
WBS name

2
3. Resources performing the task activity
4. Subsystem affected
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5. Task duration (includes start to finish of activities to complete the task)
6. Planned versus actual time at the start of the task

2.9.2 Transition Meetings

The TSI shall schedule and attend weekly transition meetings during the transition of each
facility. The TSI and any subcontractors shall ensure that appropriate personnel are present
at these meetings. The personnel shall be authorized to make decisions on behalf of the TSI.
Appropriate updates shall be made to the Master Project Schedule, issue lists, status updates,
and planned activities. The TSI shall prepare and distribute a meeting agenda at least 24 hours
before the scheduled meeting. This meeting agenda shall consist of those items pertaining to the
transition and schedule for the previous and current week’s transition efforts. All issues
recorded during the transition activity for the week shall be discussed and resolved if possible.
An open action items list shall also be maintained for any outstanding work items related to the
transition meetings.

2.9.3 Transition Checklist

The TSI shall develop and submit to CTRMA to review a transition checklist for all TSI transition
activities associated with the system. The checklist shall detail all items required for the
transition team to complete the transition process. A copy of the completed checklist shall be
provided to CTRMA after the completion of the transition activity. The TSI shall ensure the
arrival of hardware on-site thirty (30) days before the transition. The TSI shall also perform all
hardware verifications before the start of the transition.

2.9.4 Transition Work Restrictions
Daytime work will generally be allowed but must always be planned and approved by CTRMA.

The TSI shall coordinate with CTRMA and cooperate with other civil, electrical, or construction
contractors as directed by CTRMA.

2.9.5 Reuse of Equipment

The TSI has the option to re-use roadside tolling equipment/devices, along with all existing
infrastructure, conduits, cabinets, hub buildings, and electrical and communications equipment
and cabling. For any/all re-used equipment, the TSI’s delivered system shall conform to the
contractual functional and performance requirements for the term of the contract. CTRMA
does not assert the condition, functionality, or performance of any currently installed
equipment.

If the TSI determines the existing infrastructure requires modification to support the installation
of the new ETCS, the TSI shall submit installation drawings detailing installation requirements
for CTRMA's review, approval, and professional engineering stamp. The TSI shall maintain all
documentation regarding the equipment installation and make it accessible to CTRMA or their
representatives upon request.

The TSI shall determine the condition and fitness for the reuse of any currently installed
equipment during the site surveys before the submittal of the TSI’s Proposals. The TSI will
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have additional opportunities to determine the condition and fitness for the reuse of
currently installed equipment before each Work Authorization.

The TSI shall provide all other equipment under this Scope of Work to meet the requirements
detailed herein and all applicable SLAs, as described in Appendix F, Service Level Agreement.
Additionally, following the appropriate CTRMA-approved equipment disposal procedures, the
TSI shall de-install, remove from the premises, and properly dispose of any existing equipment
not reused.

If cabinets are full of ITS devices, in addition to the ETCS hardware, the TSI’s approach may
involve a new cabinet be attached to the existing enclosure, or a new cabinet mounted next to
the existing cabinets to create a pass-through via conduits. The new enclosures would provide
space for the ETCS equipment, while the old cabinet remains in place for the ITS. If CTRMA
relocates the ITS hardware, these conduits could be removed, and a watertight cover placed
over the holes to return the cabinet(s) to a National Electrical Manufacturer Association
(NEMA)-4 rating.

The transition approach contains distinct phases and scheduling requirements for the transition
of each existing facility and implementation of the new ETCS as it replaces elements of the
Legacy ETCS. The transition approach requires concurrent activities from the TSI and integration
with CTRMA’s DPH, which ultimately serves as CTRMA's central transaction processor and
gateway to the CUSIOP Hub and CTRMA’s PBM back office. CTRMA has defined a transition
approach described in the following sections. TSI’s may propose an alternate transition
approach for CTRMA’s consideration. Any proposed transition approach must adequately
address cost, risk, schedules, continuity of service, and operational efficiency during and after
the period of transition.

2.9.6 Transition Phases

The transition approach is divided into three overall phases, generally delineated by the
successful completion of major milestones in the preceding phase. Checklists for Phases |, 11,
and Il can be found in Table 2-49.

The project starts in Phase I. Phases Il and Il starts when all the required items found in the
checklists for the previous phase are completed as defined in each specific Work Authorization.

Table 2-49: Transition Phases/Completion Milestones

Transition Phase Measure From Calendar Duration
365 days, or TSI schedule,
Phase | NTP whatever is less
Host FAT NTP 365 days (12 months)
DPH Integration NTP 365 days (12 months)
290 Toll Install End of Host FAT 14 days
Roadside FAT End of 290 Toll Install 30 days
Work Authorization | completed
Phase Il End Phase |
183A Toll Install End of 290 Toll Install ggzlzter than December 31,
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Transition Phase ‘ Measure From

Calendar Duration

Work Authorization Il completed

71 Toll Install End of 183A Toll Install

No later than December 31,
2024

Work Authorization Ill completed

MoPac EL Install End of 71 Toll Install

No later than December 31,
2024

Work Authorization IV completed

45SW Toll Install End of 183A Toll Install

No later than December 31,
2026

Work Authorization V completed

Work Authorization VI completed

183S Toll Install End of 290 Toll Install

No later than December 31,
2027

Phase lll - OAT Phase Il Completion

60 days (2 months)

Work Authorization X completed

2.9.6.1 Phase | Transition

This phase includes the design, development, fabrication, and testing of all software and
components of the ETCS, including the successful performance of a TFH Factory Acceptance
Test (FAT) and Roadside FAT. The TSI shall perform each FAT with the participation of CTRMA
and CTRMA'’s representatives. The transition from the Legacy ETCS to the new ETCS will require
several steps. These steps are defined in Table 2-50 and depicted in Figure 2-20 through Figure

2-24.

Steps 1 - 3 are not the responsibility or within the scope of the new TSI’s work but are

prerequisites for the Phase | transition to begin.

Table 2-50: Phase | Transition Steps

Step Phase | Activities Reference Figure
Step 1 Implementation of CTRMA’s DPH: Figure 2-20
(CTRMA) 1. CTRMA develops and implements the CTRMA DPH.

2. CTRMA’s DPH is fully functional and ready to begin
integration testing.
Step 2 Integration of CTRMA’s DPH to the CUSIOP Hub and CTRMA’s | Figure 2-21
(CTRMA) Pay By Mail back office system:
1. CTRMA completes certification testing with CUSIOP.
2. CTRMA completes testing with CTRMA’s Pay By Mail
back office system contractor.
Step 3 Transition of Partner RMA interfaces from Legacy TSI Host to Figure 2-22
(CTRMA) the CTRMA DPH:
1. For CTRMA to decommission the Legacy TSI Host, NET
RMA and CCRMA must transition to the DPH.
2. The DPH will now serve as a gateway for partner RMAs
to exchange data with the CTRMA PBM BOS and the
CUSIOP Hub.
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1.

10.

The new TSI prepares for equipment installation,
testing, and cutover of the first roadside facility from
the Legacy ETCS to the new TSI ETCS.

Roadside FAT testing has begun.

Roadside FAT data has been compiled, reviewed, and
approved by CTRMA.

The transition of all in lane hardware at 290 Toll is
complete.

All legacy hardware is appropriately disposed of
according to the CTRMA policy.

New toll lanes transactions at 290 Toll are flowing
directly to the new TFH.

Toll transactions for the transitioned facility are now
processing through CTRMA'’s DPH and submitted to the
CUSIOP Hub and CTRMA’s Pay By Mail BOS for further
processing.

The network is transitioned over to the new TSI for
transitioned facilities.

Site Commissioning is complete at 290 Toll.

Legacy system components are disposed of per the
CTRMA requirements.

Step Phase | Activities Reference Figure
3. CCRMA operates its own BOS independently of
CTRMA/NET RMA.
Step 4 The New TSI designs, develops, tests, and integrates the new Figure 2-23
(TSI) TFH to CTRMA’s DPH:
1. The new TSI will implement and test the new TFH to
ensure the TFH can communicate with the DPH and is
ready to accept transactions from CTRMA’s existing
roadside facilities.
2. All reporting, auditing, and reconciliation continue
through the Legacy ETCS.
3. The new TFH is to be ready to process VES images,
transactions, transmit all required data to the DPH, and
generate all required reports.
4. The new TFH is thoroughly tested, and all functionality
is validated, including:
a. AVland video transaction processing
b. Trip building
¢. Dynamic pricing
d. Lane monitoring and control
e. Reporting
f. MOMS
g. Equipment monitoring
h. DPH integration testing completed
Step 5 The TSI begins the transition of the first facility from the Figure 2-24
(TsI) Legacy ETCS to the new ETCS and the new TFH:
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Legacy Roadside to
Legacy Host Interface

CTRMA Roadside Procurement

Central US
» | |OP Hub

CUSIOP ICD
(existing)

Host to BOS
(existing)

(Al RMAs)

CTRMA/
NETRMA
Shared
BOS
A

ICD

CTRMA Data Platform Host
Developed by CTRMA via BE
Party Sl and COTS platform

CTRMA Data Platform Host (DPH) Procurement

Legacy to Legacy

(Legacy proprietary)

[ Legacy TSI system
] New TSI system

[ Systemin transition [ NETRMA Toll System

— External system
I Interface in transition
] New DPH system

D

Step 1 — Data Platform Host
Development, Test and Implement CTRMA Data
Platform Host

1. Procured independently by CTRMA using 31 Party
System Integrator (SI) on COTS platform from State of
Texas DIR contracts

CCRMA Toll System

S

CCRMA
BOS

Figure 2-20: Step 1 - Implementation of CTRMA’s Data Platform Host
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Legacy Roadside to
Legacy Host Interface

CTRMA Roadside Procurement

(existing)

Central US
- 10P Hub
CUSIOP ICD (All RMAs)

CTRMA/
NETRMA
Shared
PBM BOS

Data Platform

Host to BOS ICD
(existing)

to BOS ICD
(based on
Host to BOS )

CTRMA Data

Platform Host

CTRMA Data Platform Host Procurement

Data Platform
To CUSIOP
(CUSIOP ICD)

Legacy Host to
Legacy Host ICD
(Legacy proprietary)

[ Legacy TSI system
. New TSl system | \ETRMA Toll System

] System intransition
— External system
I Interface in transition

] New DPH system

|
.

CCRMA Toll System

|
BOS

Step 2 — Data Platform Host

Establish interfaces between Data Platform host with

CUSIOP and CTRMA / NETRMA BOS

1. CTRMA must pay for and complete certification testing for

Data Platform Host with CUSIOP

2. Certification testing up to a 6 month process
3. Estimated timeframe July — Dec 2021

Figure 2-21: Step 2 - Integration of CTRMA’s Data Platform Host
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Central US
| | |OP Hub

Cusiop

(existi

\
A

cD (Al RMAS)
ng)

CTRMA/
NETRMA
Shared
PBM BOS

A

A

A

Legacy Host
to BOS ICD
(existing)

Data Platform
to BOS ICD
(new)

CTRMA Data
Platform Host

—1 System in transition
— External system
I Interface in transition
] New DPH system

to exchange data with the CTRMA/NETRMA PBM BOS and the CUIOP
Hub.
4. CCRMA operates their own BOS independently

CTRMA Roadside Procurement
Step 3 — Data Platform Host
Migrate NETRMA and CCRMA to Data Platform host interface NETRMA CCRMA
to prep for decommissioning of legacy CTRMA host Legacy Host Legacy Host
1. This step may happen at anytime once the Data Platform Host is (PHS) (PHS)
implemented and interfaces to CUSIOP and CTRMA’s PBM BOS are fully
tested and ready to accept transactions “
2. For CTRMA to decommission the legacy TSI PHS, NETRMA and CCRMA
must be transitioned to the Data Platform Host
= Legacy TSI system 3. The Data Platform Host will now serve as a gateway for partner RMAs
New TSI system Toll 49 SH 550

CTRMA Data Platform Host Procurement

CUSIOP ICD
(existing)

CCRMA
BOS

Figure 2-22: Step 3 - Transition of Partner RMA interfaces from legacy TSI Host
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Central US
- 10P Hub -t
CUSIOP ICD (All RMAS)
(existing)
[ ww ] ot
NETRMA
Shared
Host to BOS ICD BOS
- (existing) Data Platform
T to BOSICD
-4 (new)
[ wn ] -
- New TSl Host
D
(TFH, DPS, IPS ;I:T:;MA :tat
subsystems) QLionHLos
CTRMA Roadside Procurement CTRMA Data Platform Host Procurement
Step 4 — Roadside (new TSI
TSl implements TFH, including subsystems (image review, DPS/
Legacy Host to Trips)
Legacy Host ICD
(Legacy proprietary) 1. TSl develops, tests and implements new TFH, including all necessary
subsystems
2. Interface between new TFH and Data Platform Host developed and tested.
< May utilize APl based interface rather than traditional flat file exchange.
3. New TSI could be Legacy if reselected, or new TSI
[ Legacy TSI system
e New TSI system \J
NETRMA Toll System CCRMA Toll System
[ System in transition Ve Ve
—1 External system CCRMA
I Interface in transition BOS
] New DPH system

Figure 2-23: Step 4 - New TSI designs, develops, tests, and integrates the new TFH
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SR

v
A

New TSI Host

CTRMA Roadside

Central US
> I0P Hub | |«
CUSIOP ICD (Al RMAs)
(existing)
CTRMA/
‘ NETRMA | |
" | | Shared | [
Legacy Host BOS
to BOSICD
(existing) Data Platform
to BOS ICD
(new)
CTRMA Data

»-| (TFH and TFH |-«
subsystems)

Procurement

[ Legacy TSI system
e New TSI system
—1 System in transition
— External system
I Interface in transition
] New DPH system

Step 5 — Roadside (new TSI

Begin transition of individual facilities based on separate
Work Authorizations
1. New TSl establish interface to new TFH, installs new roadside
equipment, and transitions roadside to utilize Data Platform Host as the
gateway to CUSIOP and CTRMA BOS
2. New TSI assumes responsibility for network segment required forany
facilities transitioned to the new TFH, Legacy continues to maintain
networks for any facilities with legacy Legacy roadside equipment
connected to legacy Legacy host.

Platform Host

CTRMA Data Platform Host Procurement

CUSIOP ICD
(existing)

CCRMA
BOS

Figure 2-24: Step 5 - TSI begins the transition of the first facility
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2.9.6.2 Phase Il Transition

This phase includes all field equipment installations on the remaining CTRMA facilities, on-site
testing, and debugging and commissioning testing. The transition of each phase requires Work
Authorization development and approval by CTRMA.

Phase Il toll facility conversions may occur in the order shown in Table 2-51. The following
schedule is based on original installation dates and expected EOL dates for the installed
equipment. The EOL dates represent the maximum duration the existing equipment may
remain in use based on the TSI’s proposed Transition Plan and reuse of currently installed TSI
equipment before it must be replaced. This schedule may be adjusted (accelerated or
reordered) based on the TSI’s proposed alternative transition schedule and agreement by
CTRMA.

Table 2-51: Phase Il Transition Schedule

Facility Hardware Refresh Year Equipment life expectancy
(+7 years after installation)
290 Toll 2015 and 2020 2022 and 2027
183A Toll 2017 and 2018 2024 and 2025
71 Toll Lane 2017 2024
MoPac Express Lane 2017 2024
45SW Toll 2019 2026
183 South Toll 2019, Phase 2 2020 (under 2026, 2027 and 2029
construction), and Phase 3 2022
(under construction)

This phase includes all field equipment installations on the remaining CTRMA facilities, on-site
testing, and debugging and commissioning testing.

Table 2-52: Phase Il Transition Steps

Step Phase Il Activities Reference Figure
Step 6 Transition of existing toll facilities to the new TFH continues: Figure 2-25
(TSI) 1. Transition of the existing toll lanes to the new Toll

Facility Host continues.

2. Transactions are forwarded from the new TFH to
CTRMA’s DPH.

3. The transition of each facility is managed with
individual Work Authorizations approved by CTRMA.

4. As each facility is transitioned, the TSI is responsible for
SLAs and maintenance.

Step 7 Complete transition of existing toll facilities: Figure 2-26

(TsI) 1. Transition of the existing toll lanes to the new TFH
continues until all facilities are transitioned.

2. All transactions are forwarded to CTRMA’s DPH.

3. Complete network is transitioned over to the new TSI.
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Step

Phase Il Activities

Reference Figure

4. The new TSl is responsible for all Legacy Plazas across
all the CTRMA facilities.

5. Legacy TSI no longer has access to any aspect of the
Legacy ETCS or network.

6. All the spare parts of CTRMA have been transferred
over to the new TSI.

7. All reporting, audit, and reconciliation is now through
the new TFH and DPH.

[ Legacy TSI system

New TSI system
1 System intransition
— External system
I Interface in transition
] New DPH system

Continue transition of individual facilities based on separate
Work Authorizations
1. New TSI continues transition of each facility, utilizing interface to new
TFH and Data Platform host as gateway to CUSIOP and CTRMA BOS
2. New TSI assumes responsibility for network segment increases as
each facility is transitioned. Legacy continues to maintain networks for
any facilities with legacy Legacy roadside equipment connected to
legacy Legacy host.

- Central US
> 10P Hub -t

CUSIOP ICD (All RMASs)

(existing)
CUSIOP ICD
(existing)

CTRMA/
/o] . ) || nemawa |
o - g Shared -

Legacy Host BOS
- to BOS ICD
(existing) Data Platform
to BOS ICD
(new)
183A
New TSI Host
200 Ja P (TFH and TFH | '::ff';":n DHa;:t
subsystems)
CTRMA Roadside Procurement
Step 5 — Roadside

CCRMA
BOS

CTRMA Data Platform Host Procurement

Figure 2-25: Step 6 - Transition of existing toll facilities to new TFH continues
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(PHS) i

Central US
10P Hub

A

(All RMAs)

CTRMA/
NETRMA

A

Shared
BOS

New TSI Host
(TFH and TFH
subsystems)
183A A
290

CTRMA Roadside TSI and ETCS Procurement

Legacy TSI system

New TSI system
1 System intransition
— External system
I Interface in transition
] New DPH system

Step 7 — Roadside
Continue conversion of roadside equipment and transition to
new TFH

1. Once all roadways are transitioned, legacy Host may be
decommissioned, or managed by CTRMA for legacy reporting / data
storage

2. CTRMA may consider utilizing maintenance resources hired for Data
Platform Host (via DIR contract) to assume responsibility of legacy Host
maintenance for some period of time

Data Platform
to BOS ICD

CTRMA Data
Platform Host

CTRMA Data Platform Host Procurement

CUSIOP ICD
(existing)

CCRMA
BOS

Figure 2-26: Step 7 - Complete transition of existing toll facilities
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2.9.6.3 Phase Il Transition

This is the performance evaluation period of thirty (30) days after the entire ETCS is completed.
During these thirty (30) days, the TSI shall identify, report, and address any outstanding
problems it discovers, and shall fully report on performance requirements during the first two
monthly reporting periods. The TSI shall submit all final toll facility and network as-built
documentation.

Table 2-53: Phase Ill Transition Steps

Step 7 - Roadside

| Legacy TSI system
[ New TSI system
I:l System in transition
1 External system
I Interface in transition
] New DPH system

Complete conversion of roadside equipment

1. Once completed for all roadways, transition complete
2. New Facilities are integrated directly to new TSI TFH

CTRMA Data Platform Host Procurement

Step Phase lll Activities Reference Figure
Step 8 Final Operational Acceptance Test (OAT): Figure 2-27
(TSI) 1. The Legacy TFH is powered down and removed from

the system.
2. Final OAT occurs for all the TSI-provided systems,
software, and equipment.
3. As new facilities come online, integration is completed
directly to the new TFH.
Central US
CUSIOP ICD
CTRMA/ (existing)
NETRMA | |
stared | 7
BOS
Data Platform
to BOS ICD
New TSI Host
I:l (TFH and TFH |<¢ CTRMA Data
CTRMA Roadside TSI and ETCS Procurement -

CCRMA
BOS

Figure 2-27: Step 8 — Final System Acceptance of complete ETCS
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2.10 MIGRATION/MIGRATION PLAN

The data migration requirements have been removed from the scope until further discussions
can occur with the system integrator. CTRMA plans to migrate the majority of the data to the
DPH.

2.11 PROJECT DOCUMENTATION

CTRMA will accept no more than three (3) original first submittal documents from the TSI per
review cycle. CTRMA shall accept additional documents within a review cycle provided the
additional documents represent materials previously reviewed by CTRMA, and now contain
new TSI updates that address CTRMA comments.

The TSI shall maintain a tracking tool, posted in an accessible location to CTRMA, for
maintaining document submittal and review status. The TSI shall update the tool weekly for
document submittals in a two (2) week look ahead, and in real-time for submittals sent to
CTRMA for review, and for reviewed documents received from CTRMA.

Note: The Transaction Aggregation functionality is an option to be determined by CTRMA. If
CTRMA decides for the TSI to implement transaction aggregation, this functionality shall be
addressed in the appropriate documentation, including testing.

2.11.1 Requirements Traceability Matrix

The TSI shall prepare and submit a Requirements Traceability Matrix (RTM) during the system
requirements and design phase of the project. The RTM shall document, at a minimum, the
following:

1. All requirements as described herein with a unique ID and unchanging number.

2. The intended primary and secondary (if any) means used to verify the requirement, such
as inspection (l), analysis (A), demonstration(D), or test (T).

3. The uniquely identified test procedure or script number used to verify a requirement.

4. The date verified (to be used during testing and verification).

The RTM shall trace verification of all requirements contained in the Scope of Work back to
their source (e.g., SOW, or Business Rule, or via discovery) and forward to their design element
and eventual test cases.

The RTM shall include the following, at a minimum:

1. System requirements shall reflect its associated SOW section numbers for each
requirement (to lowest level section).

2. Business rules shall be linked and can be traced to its associated system requirements.

3. Derived requirements from CTRMA's Business Rules that cannot be linked to the SOW
system requirement.

4. Engineering requirements derived from SOW requirements that result in a testable set
of requirements.

5. Design elements contained in the SDDD (to lowest level section).
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6. Verification method.

7. Test cases as applicable per verification method.

8. Training modules as applicable.

9. The TSI shall maintain the documentation traceability of RTM by the document
management system and as part of change control for the duration of the contract. In
this way, a change order or defect/deficiency fix or repair could result in changes to
other components or system elements and therefore require an update to the RTM.
Refer to Section 2.7.6.5 for more information on the document management system.
After system acceptance, the TSI shall provide any changes to the RTM. These changes
shall be submitted to CTRMA for approval.

10. The TSI shall update the RTM for each facility Work Authorization and through the
maintenance period.

The TSI may include additional tracing elements information in the RTM to assure all
requirements are accounted for as part of the design and development phases before
commencing system testing.

2.11.2 Interface Control Documents

As part of the requirements phase for the project, the TSI shall define a list of interfaces and
related requirements for the project. During the design phase, the TSI shall develop appropriate
ICDs for CTRMA's review, comment, and approval. These ICDs shall fully describe the interfaces,
including file formats, message delivery guarantee structure and receipt acknowledgment, error
checking and handling, retransmission procedures, archiving, and other related specifications.

These ICDs shall address the physical, functional, and performance aspects of all interfaces.
Data flow diagrams shall be used to illustrate the objectives of the interface. The ICD shall
provide information on the proposed security protection consistent with the public exposure of
the interface data.

The TFH shall be required to interface with CTRMA’s DPH.
2.11.3 System Detailed Design Documents (SDDD)

As part of the design phase of the project, the TSI shall submit an SDDD that provides the
proposed system architecture, design specifications of all equipment, hardware, and
communications/network gear, and a description of the software functionality and associated
data flow. The development of the SDDD shall begin with a thorough discovery process for
capturing and updating all applicable CTRMA Business Rules and requirements. The CTRMA
Business Rules can be found in CTRMA, Lane System Business Rules. Proposed items and
equipment shall meet electrical, communication, and environmental requirements and shall be
compatible with expected loads, exposure, and peak usage. Software design shall describe the
various modules intended to provide functionality and processing, as required by CTRMA.

The SDDD shall present the logical design of the ETCS, including data flow diagrams for various
processing queues, entity-relationship diagrams, and the data dictionary.

Page 2-100



Central Texas Regional Mobility Authority
Appendix A - Scope of Services

During the design phase of the project, the TSI’s draft submission shall be followed by an initial
review and comment period, after which design reviews shall take place. Upon completion of
design reviews, the SDDD shall be revised and re-submitted to CTRMA for final review and
approval.

The SDDD shall include the following, at a minimum:

1.

18.

The specification sheets for all equipment, including a full hardware manual set for all
COTS hardware and compliance matrix, relative to requirements

Full description for all COTS software, including software manual sets
Computer/server sizing and design details

The system, subsystem, and module-level descriptions and interaction between
modules

Comprehensive schema describing the database(s)

Business Rules

The requirements for all peripheral device interfaces

Preliminary report samples and formats

Description of system diagnostics, status monitoring, and error handling.

. Description of redundancy and failover processes

. Interface Control Documents

. File and transaction and maintenance message formats

. User interface design, including menus and screens

. Database design including entity relationship modeling and data dictionary
. Data integrity assurance plan

. System and physical security design description and layout

. Data communications/network diagram highlighting proposed changes and

interconnection points
Estimated data communication load and existing bandwidth capacity

The SDDD shall include the following network administration information:

1.

Network architecture with a graphic representation of all hardware components, their
interconnections, and identify interfaces to other toll system elements as well as any
external systems.

Provide data loading analysis that identifies the type, amount, and frequency of data
transmission as well as the data flow through all communications paths. An analysis of
bandwidth requirements for each data path shall be provided.

Detailed diagrams and technical specifications of network components, hardware,
software, communications protocols, and network topologies to be used in the system
design.

Techniques utilized to ensure the network(s) shall meet the volume of transaction/data
traffic to meet the system performance requirements.

Rack, cabinet, and enclosure layouts for each network location, including the
dimensions of each.
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6. Tools and processes used to detect and isolate failures.

The TSI shall provide read-only database access of the production system or another database
instance where the data is recent up (to a day old) to authorized users of CTRMA and its third-
party consultants. The TSI shall provide cut sheets for all equipment that is provided for the
ETCS and, where cut sheets are not available, links to web sites with product details,
specifications, and requirements shall be provided.

The TSI shall submit the as-built SDDD, including all changes made during the software
development, installation, and testing phases per Section 4, Project Deliverable Schedule.

As the new facilities come online, the TSI shall update the as-built documentation through the
document management system.

2.11.4 Disaster Recovery Plan

The TSI shall provide a Disaster Recovery Plan (DRP) for CTRMA’s review, comment, and
approval. The DRP shall include the following, at a minimum:

1. Initial subsystems damage assessment procedure and checklist

2. Architecture and description of redundant subsystems and failover processes

3. Maximum successful failover time to DR/redundant site as confirmed by annual failover

testing 8 hours

Roadside equipment data latency assessment.

Emergency contact list

Personnel roles and responsibilities

Details of the procedures/processes used in the event of the complete destruction of a

TFH site, including relocation plans

Business Continuity Plan

9. The disaster recovery plan shall be kept current throughout the life of the contract and
tested as part of Integration testing, and annually thereafter

Nouwvsas

2.11.5 Backup, Recovery, and Data Archive Plan

The TSI shall develop and submit a Backup, Recovery, and Data Archive Plan during the design
phase of the project for CTRMA’s review and approval. This plan shall address all aspects of the
backup, recovery, and archive strategies and processes, including the following:

1. Backup and recovery plan for all applications, databases, and storage subsystems

2. Backup and recovery plan for all roadside subsystems (e.g., zone controllers and VES
data processing units/controllers)

3. Integration with MOMS to include alerts and notifications of the success or failure of
backup systems or jobs

4. Details on data archiving: disk to disk, disk to selected media, and rotational schedule of
selected media and offsite storage as well as the frequency of full and incremental data
backup for all servers/systems
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The TSI shall demonstrate the Backup, Recovery, and Data Archive Plan during system
integration testing, and then annually after that. CTRMA or the CTRMA-designated
representatives shall witness this demonstration.

2.12 TRAINING PROGRAM

The following sections provide information regarding the training program.
2.12.1 General Training Requirements

The TSI shall provide training designed to educate the CTRMA-designated personnel in the
operation, use, and maintenance of the ETCS. A training course and materials shall be designed
to support training during the implementation phase.

CTRMA shall provide a facility for conducting the training session. The TSI shall make
reservations for any use of the CTRMA training rooms in advance. The training session can only
be conducted between the hours of 9:00 am to 3:00 pm Monday through Friday. The TSI shall
plan the training course, content, and resources such that up to six (6) trainees could be trained
at once. The TSI shall provide its training equipment, including projectors and laptops.

The TSI shall deliver and maintain training materials including instructor guides, student
workbooks, self-guided tutorials or videos, and all training course content including visual aids,
technical manuals, diagrams, PowerPoint presentations, and loose handouts as needed for any
TSI delivered training. The TSl is responsible for any needed updates to training materials
discovered during live training sessions. All training course content, training materials, and
documentation shall be reviewed and updated as needed to stay current as part of any change
orders and as part of the maintenance of the RTM. On an annual basis, training content that is
no longer relevant shall be purged from the training curriculum. Any changes or purging of
training content shall be pre-approved by CTRMA.

2.12.1.1 Training Plan

The TSI shall develop a Training Plan for CTRMA’s review, comment, and approval. The Training
Plan shall include a sample training course with sample training materials so that CTRMA can
review and provide comments on the TSI’s training content delivery methodology and the
overall intended look and feel of training content and materials. The TSI shall submit and gain
comments and approval on its Training Plan before developing and submitting the individual
training courses to CTRMA for approval. Additionally, the Training Plan shall provide the
following for each training course:

1. The purpose of the course

2. The qualification requirements for the trainer(s) and the intended audience
3. Course content outline/summary

4. Estimated training course duration

5. Training materials to be provided

6. All equipment required for delivery
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7. Any logistical requirements, such as if the training is to be conducted in a classroom
or roadside

Following the approval of the Training Plan, specific training course content and materials shall
be submitted to CTRMA for review, comment, and approval. The training course shall be
included as an addendum in the Training Plan and shall be customized to meet the needs of the
intended audience.

Once the course is approved, the TSI shall produce sufficient copies of the training course
material as needed to accommodate the estimated number of personnel who shall attend each
training class and maintain a reproducible set of documentation electronically as part of the
RTM. The Training Plan shall include how all training materials shall be generated and
maintained electronically over time so that at the end of the contract, all training materials are
current. Additionally, the Training Plan shall describe how the TSI’s training staff shall
coordinate with the TSI’s documentation and requirements traceability resources to ensure all
training content is maintained as part of the RTM.

2.12.1.2 Training Course

The TSI shall provide, at a minimum, the following training course for CTRMA’s review,
comment, and approval. The training course shall be developed, reviewed, and updated based
on CTRMA’s review and comments, and added as addendums to the Training Plan.

The courses shall provide students with an understanding of the ETCS, including hands-on
training. These courses are designed primarily for the CTRMA managers, public information and
marketing staff, Information Technology (IT) personnel, and others who require a basic
understanding of the entire ETCS. These courses shall discuss system functionality, including,
but not limited to, the lane, the TFH, trip building, and dynamic pricing, user, and other relevant
interfaces.

These courses shall be offered three times during the Training Program and shall provide
information on the following:

1. High-Level Overview of Entire Solution

a. TFH
b. Interfaces
c. Roadside System
d. Digital Video Audit Systems (DVAS) system
e. Audit and Reconciliation
f.  Dynamic Pricing and Trip Building
2. Reporting
3. MOMS

2.12.1.2.1 Training Program Delivery Schedule

The TSI shall develop a training schedule (as part of the project schedule), which identifies the
delivery of the full set of training materials, including instructor guides, student workbooks, and
all training course content for CTRMA’s review, comment, and approval.
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Additionally, all courses (training material, manuals, and training classes) must be delivered to
the CTRMA trainees to ensure that CTRMA and their authorized representatives are adequately
prepared to evaluate system performance before and during system integration and OAT.

All training courses must be completed before System Integration Testing (SIT).

2.13 SYSTEM TESTING

The TSI shall conduct testing of the ETCS to validate functionality, availability, reliability,
accuracy, and compliance to the requirements of this SOW or any changes to requirements due
to change orders or break/fix activities. This includes all functionality delivered by the proposed
ETCS and all third-party components.

The TSI shall conduct internal tests of the ETCS and interfaces (dry runs) following approved
test plans and procedures before CTRMA observes formal test phases. Internal (dry run) testing
shall be successfully completed by the TSI no less than two weeks before the formal test phase
that it precedes. The TSI will provide the results of these dry runs to CTRMA before the
commencement of the formal and observed tests. CTRMA may require the TSI to re-run the
internal tests before conducting a formal and observed test if the preliminary test results do
not indicate the test would be passed per the test plan and procedures.

The TSI shall document, by way of an issues list, all defects and issues discovered during formal
and observed test phases. All issues and defects shall be assigned a resolution date and
severity/priority level. This issues list shall be provided to CTRMA within two (2) days of
completion of the formal test phase. The TSI shall be responsible for tracking all defects and
issues found during all testing phases until a complete resolution is reached with CTRMA’s
approval. CTRMA may require that updates to this issue list be submitted to CTRMA and
software demonstrations performed to verify that the updates have been completed. All
defects must be fixed, tested, and resolved to CTRMA's satisfaction in each formal test phase
before moving onto the next phase of testing or final system acceptance. At CTRMA’s sole
discretion, minor defects may be allowed to be scheduled for resolution after the completion of
a formal test phase.

The TSI shall maintain and have readily available a test environment operating the current ETCS
production software version for the duration of the contract, for the following, at a minimum:

1. Change order deployment and demonstration
2. Defect triage and break-fix

3. Toll Interoperability changes

4. Third-party interface testing

2.13.1 Master Test Plan

The TSI shall submit a Master Test Plan to CTRMA for review, comment, and approval. This
Master Test Plan shall provide the standards for developing individual test plans and
procedures for the different phases of formal testing. These standards shall describe how each
formal test shall be conducted, document test procedure format, discrepancy/issue/defect
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severity level definitions, discrepancy/issue/defect tracking, and the entry, exit, and acceptance
criteria for each test phase. CTRMA must approve entry and exit criteria for all test phases. All
functionality delivered by the ETCS shall be demonstrated/tested, and the Master Test Plan
shall describe these demonstrations and guidelines for creating test procedures in the
individual test plans. The Master Test Plan shall describe the overall testing strategy and test
procedure standards, whereas each formal test shall have its own test plan comprised of
detailed test cases and procedures.

The TSI shall use the following priority levels with associated descriptions for all test phases and
describe their approach to the handling of these priority levels in the Master Test Plan.

1. Priority One: A defect that stops the execution of an individual test and causes the

execution of related tests not to be executed. This class of defect is reserved for

problems that require testing to stop and shall be used only for the most critical of

defects. Typical characteristics of this class of defect include the following:

a.

[gle

The defect is related to a legal or revenue issue that must be resolved before
deployment. The system cannot go into production until the defect is fixed.

The defect will result in a customer-facing issue for CTRMA.

It will directly impact users or operations in a major, noticeable way.

It occurs (or will occur once the application is released) quite often (e.g., daily) in
actual production or simulation.

There is no real workaround.

The defect causes downtime to the point the applicable availability SLAs is not
able to be met for the OAT period.

2. Priority Two: A defect that stops the execution of an individual test but does not affect

the execution of other related tests. This may also be a defect that blocks any test or

presents an unavoidable problem, preventing a user from completing the required

tasks. Typical characteristics of this class of defect include the following:

a.
b.

It directly impacts users, or operations, in a major, noticeable way.

It occurs (or will occur once the application is released) fairly often (at least once
a week) in actual production or simulation.

The problem causes application downtime or blocks test/test sets.

There is no real workaround, or there is only one workaround that requires
significant effort on the part of the user.

3. Priority Three: A defect for which a workaround is available. The actual results of

current tests are not as expected, but the defect does not prevent the continued

execution of the tests. Includes defects that impact the system or subsystem, but the

system or subsystem is still able to perform without an immediate fix. Typical

characteristics of this class of defect include the following:
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a. It occurs (or will occur once the application is released) less often than weekly in
actual production or simulation.
The defect does not cause significant application downtime.
The defect is not functioning as documented or expected.

4. Priority Four: A cosmetic defect whose occurrence does not indicate a lack of or
deviation from required functionality, but a cosmetic change or enhancement is
requested. Workarounds are available so that system users can avoid these defects.
Typical characteristics of this class of defect include the following:

a. ltrelates to content, documentation, or other "non-application" aspects of the
system or subsystem.

b. If functionally related, the problem seldom occurs (or seldom will occur once the
application is released) in actual production or simulation.

c. Users have not noticed, or are unlikely to notice, that there is a problem.

As design and development activities take place, testing strategies and plans may change and
require revisions. As such, throughout the implementation phase, updated versions of the
Master Test Plan and related test documents (individual test plans and final test reports) shall
be revised or appended to the Master Test Plan and delivered to CTRMA for review and
approval. In this way, the Master Test Plan will stand as a record of all testing performed during
development, implementation, and acceptance. After OAT, system testing shall be managed as
part of the TSI’s QMP. This plan shall address QA testing and regression testing to verify
changes to the ETCS, including equipment, hardware, application, database, operating systems,
COTS upgrades, and all types of patching.

Formal tests shall conform to the standards defined in the Master Test Plan. For formal tests
that require test cases/procedures (e.g., FAT, Commission, and Integration testing at a
minimum), test cases/procedures shall include the following elements, at a minimum:

1. Introduction
a. Test purpose
b. Test platform (including required equipment, environmental resources, and
connectivity)
c. Requirements to be demonstrated (cross-referenced to lowest level requirement
and the RTM)
d. Time estimate
e. Prerequisites
f.  Set-up and test data preparation needed
2. Individual Test Conditions/Steps
a. Test condition identifier (e.g., a reference to requirement)
b. Description of steps to execute the test case
c. Expected results for each step
d. Actual results and the party responsible for executing the test (entered after test
execution)
e. Pass/Fail checkbox for each step
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f. Notes/comments

As test cases for specific formal tests are developed, they shall be submitted to CTRMA for
review, comment, and approval. Once approved, the test cases (and later the results) shall be
added to the Master Test Plan as addendums.

2.13.2 Test Reports

No more than ten (10) days following the completion of each formal test, the TSI shall submit a
Test Report to CTRMA for review and approval. The Test Report shall describe:

uhwWwNE

6.

Test phase (e.g., FAT, SIT, OPS)

Description of the testing process

Results of the test

Listing of all defects identified along with the severity level of each defect
Plan for resolving defects

Recommendation for retests (if appropriate)

The final approved test report for each formal test shall also be added to the Master Test Plan.
CTRMA reserves the right to withhold approval and any associated payments pending
completion of corrective action and any necessary retests.
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During FAT and SIT, the TSI shall submit daily progress reports that contain the following:

1. Total test cases executed

2. Total test cases closed (% complete)
3. Total defects opened

4. Total defects closed

5. Remaining open defects by priority

2.13.3 Factory Acceptance Test

The TSI shall conduct a Factory Acceptance Test (FAT) to demonstrate that all requirements and
functionality have been incorporated into the ETCS. FAT shall demonstrate to CTRMA the full
functionality of the ETCS operating in a test environment with hardware and software
representative of the final system as deployed to and running in production. The FAT will
demonstrate all requirements of the system, as documented in the RTM and the SDDD. The FAT
will include a system performance test that demonstrates that the system will handle twice the
expected transaction volumes, as taken from the existing CTRMA facilities. CTRMA or CTRMA’s
representatives will observe the formal FATSs.

All ETCS functionality, including roadside, TFH, capacity/performance, interfaces, and ease of
use (GUIs), shall be tested and demonstrated during FAT. All system reports shall be
generated from the ETCS to verify that delivered reporting functionality meets the
requirements. Reports testing shall utilize test data sets. Internal and external interfaces shall
be observed and verified against requirements and for data accuracy. As the availability of
third-party interface providers to support FAT testing may be limited, interface testing during
FAT may be simulated if approved by CTRMA.

FAT shall be conducted in two (2) stages. One stage shall be for lane-level systems (e.g.,
roadside) and another stage for TFH systems (e.g., reporting, dynamic pricing, and trip
building). CTRMA and the CTRMA-designated representatives shall have access to all FAT test
sites and data generated during this testing.

CTRMA will observe all ETCS FAT testing. If the TSI fails some portion or all of FAT, and CTRMA
desires a retest, then the TSI shall be held accountable for any costs incurred by CTRMA to
support and observe the additional FAT event(s).

2.13.3.1 FAT Plan

The TSI shall develop a FAT Plan, including test cases and procedures designed to demonstrate
all functionality and requirements of the fully operational ETCS operating in a factory/test
environment. The TSI shall submit the FAT Plan and Procedures to CTRMA for review and
approval. The FAT Plan shall include descriptions of both roadside and Host FAT and how the
two different tests shall be conducted and scheduled, along with a schedule that includes a day
by day listing of the different sub-systems, modules, and interfaces to be tested. The FAT Plan
and Procedures shall include the requirements to be tested along with the expected results, a
description of test data used for functional testing, and a description of the priority levels used
for classifying and recording any defects noted during FAT.
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2.13.3.2 Host FAT

As per the requirements in the Installation of New Facilities and Transition sections included
herein and above, the Host FAT shall be conducted before any roadside installation or testing.
Host FAT will demonstrate that all the Host provided systems (e.g., reporting, dynamic pricing,
trip building, roadside interfaces, and third-party interfaces) meet requirements. This test can
be conducted in a conference room or similar setting, which shall be witnessed by CTRMA or
the CTRMA-designated representatives. The DPS may be demonstrated with rates posting to
Dynamic Message Signs (DMS) along the roadside, or with a test DMS unit in a factory
environment.

2.13.3.3 Roadside Factory Acceptance Testing

The roadside FAT shall be conducted before the transition of any of the legacy roadside systems
to the TSI-provided roadside systems. The roadside FAT will demonstrate the full roadside
solution with controlled and uncontrolled tests. Roadside FATs shall be carried out for each of
the facilities just before the TSI begins roadside installations at the facility.

The TSI may conduct roadside FAT at a low-volume plaza on each of the facilities. The TSI shall
be responsible for all costs associated with Maintenance of Traffic (MOT), traffic control, and
lane closures to carry out a FAT.

If the TSI chooses not to perform roadside FAT at a low-volume plaza on one of the facilities,
the TSI shall demonstrate the proposed system at a test facility representative of the
installations expected for that facility located within the continental USA. The test site shall
accommodate speeds ranging from stop-and-go up to 75 mph.

The purpose of roadside FAT is to ensure that the AVI systems properly frame vehicles (i.e.,
closely following, stop and go, straddling, weaving in a plaza), that VES cameras are properly
triggered and that images are produced and that vehicles are correctly detected and classified.
FAT will include testing of DMS unit and CCTV systems for facilities that have those systems.

2.13.3.4 FAT Report and Approval

Following each FAT, the TSI shall submit a FAT report to CTRMA that describes testing results,
including all issues/defects found along with the priority level of each. If CTRMA deems the
number or effect of unsuccessful tests to be too large or too severe, the TSI may be instructed
to resolve defects, rerun the applicable portion of the FAT, or rerun the entire FAT at the sole
discretion of CTRMA.

FAT approval is dependent on the successful demonstration of the complete ETCS as
functionally compliant with all requirements and meeting the exit criteria identified in the
Master Test Plan/FAT Plan.

2.13.4 Site Installation Testing

For each type of site, the TSI shall submit a site-specific installation test plan to CTRMA for
review and comment not less than thirty (30) days before the first in-lane site installation. A site
installation test shall be conducted at locations where the complete set of hardware, software,
and communications equipment is installed. Once the equipment/components have been
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individually tested, the subsystems shall be integrated and tested to include communications
with the TFH. The site installation tests shall be conducted by the TSI contractor and witnessed
by CTRMA per approved test procedures and the test schedule. The TSI shall submit installation
test reports, documents, and artifacts showing activities and results to CTRMA for approval.

This test or an approved subset of this test shall be used as a site commissioning test for the
remaining sites.

2.13.5 Integration Test

System Integration Testing (SIT) is an end-to-end test to verify that all ETCS components and
interfaces meet functional and performance requirements. SIT is to be performed in a
production-ready hardware, equipment, network, and connectivity configuration. For any
controlled testing during this phase, previous test procedures from FAT can be reused if
appropriate and approved by CTRMA.

All third-party interfaces with the TFH shall be demonstrated during a Host SIT and shall be
verified to comply with appropriate ICDs. Test cases and test procedures for Host SIT will
demonstrate transactions and images, and all other required data can be sent to the Data Host
Platform with appropriate validation checks, per the ICD for that platform. All data transmission
failure cases with failure codes per the ICD shall be demonstrated, and all system-to-system
reconciliation processes shall be demonstrated.

Roadside SITs shall be conducted as each of CTRMA’s facilities are fully transitioned to the TSI’s
roadside ETCS. These roadside SITs will demonstrate that the TSI-provided ETCS successfully
communicates all roadside transactions, images, and all other data between the roadside ETCS
and the TFH. All data validation checks, with appropriate codes and messages, shall be
demonstrated during the roadside SITs.

2.13.6 Operational Acceptance Test

The OAT will also be carried out on a facility-by-facility basis. There shall be an OAT once the
TFH goes into production, then there shall be roadside OATs as each of the facilities are
transitioned to the TSI’s roadside system(s). OAT shall be conducted for thirty (30) consecutive
days with the fully implemented ETCS supporting the CTRMA operations staff.

Each OAT will demonstrate all required availability, accuracy, performance, and that the ETCS
meets response requirements. An entry criterion to OAT is that the ETCS is meeting or
exceeding all functionality requirements as demonstrated during FAT, commissioning, and
integration testing, and all SLAs are being met. Two weeks before each OAT, the TSI shall
conduct an in-person OAT readiness meeting for the facility going into OAT with CTRMA to walk
through OAT entry criteria and the TSI’s readiness. During each OAT, the TSI shall demonstrate
all SLAs are being met by way of the SLA reporting requirements described in Appendix F,
Service Level Agreement.

CTRMA shall have access to all data sets and reports used by the TSI to demonstrate
compliance with the SLAs during OAT. Once the TFH and all facility/roadside OAT is complete
and has been accepted by CTRMA, the TSI shall perform a final OAT with all the transitioned
facilities being included with the production TFH.
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The TSl is solely responsible for executing OAT and recording the results. However, at its
discretion, CTRMA may observe and report defects during OAT.

If any portion of OAT requires repeated restarts due to no fault of CTRMA, the TSI may be held
accountable for any costs incurred by CTRMA to support any additional system acceptance
testing period(s).

The TSI shall be given full project acceptance and authorization to initiate maintenance
invoicing for the ETCS, either a newly installed or transitioned facility, upon the successful
completion and the CTRMA approval of the OAT for that project/facility, closure of all punch-
list items, completion, and submission of all required documents, including as-builts and
updates to manuals and meeting of other conditions as specified in the contract documents.
Maintenance invoices shall only include work performed starting from the date CTRMA
issues authorization to initiate maintenance invoicing. Work performed prior to
authorization to initiate maintenance invoicing is not considered maintenance, even though
the project may be open to revenue collection.

For reference, the following diagrams illustrate the transition from the testing to the warranty
phases of the project.

The TSI may not invoice CTRMA for maintenance work performed during the OAT phase prior
to OAT completion and full project acceptance. The TSI may not recoup additional
maintenance costs for maintenance work performed from the time of Go-Live until CTRMA
approval to begin maintenance invoicing due to delays in OAT and full project acceptance.

Scenario 1 represents the completion of Operational Acceptance Testing and full project
acceptance thirty (30) days after go-live.

1. Operational Acceptance Test and full project acceptance completed thirty (30) days
after the start of revenue collection (go-live)

Authorization to begin maintenance invoicing May 1

First Monthly Maintenance Report (MMR) due May 10

First month eligible for maintenance payment is May

Warranty period includes the period after go-live (one month) until full project
acceptance and the following twelve (12)-month period for a total of thirteen (13)
months

oA wWN
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1. OAT AND project acceptance

complete
Apr 1, 2.021 . 2. Authorization to begin invoicing
Warranty Period Begins 3. Warranty period concludes
April 1,2021 In 12 months from this date
Start of revenue collection
(Tolling Go-Live)
4/1-5/1
1.2 2/1-3 3 Operational Warranty Period
1/1-2/1 . /1- /1_ /1 '_4/1 Acceptance Test | Concludes 12 months after successful OAT
Factory Acceptance | Site Installation Integration Test (OAT) + Warranty and project acceptance
Test Test period month 1
\ \
February March April May June
January J May 10, 2021 Jun 10, 2021 MUY
system performance Monthly Maintenace Monthly Maintenace
measured against SLAs R€POrt due by 10" day Report due by 10™ day
each month each month
Figure 2-28: Operational Acceptance Test — Scenario 1
Scenario 2
1. Operational Acceptance Test and full project acceptance completed sixty (60) days after

e wnN

start of revenue collection (go-live)

Authorization to begin maintenance invoicing June 1

First month eligible for maintenance payment is June

First Monthly Maintenance Report (MMR) due May 10

The warranty period includes the period after go-live (two months) until full project
acceptance and the following twelve (12) months for a total of fourteen (14) months.
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1. OAT and project acceptance
Complete 60 days after start

of tolling
2. Authorization to begin invoicing
April 1,2021 3. Warranty period concludes
Start of revenue collection Apr 1,2021 in 12 months from this date
(Tolling Go-Live) Warranty Period Begins
a/1-6/1 Warranty Period
1/1-2/1 2/1-3/1 3/1-4/1 . Concludes 12 months
. A . Operational Acceptance Test
Factory Acceptance | Site Installation Integration Test (not completed in 30 days) after successful OAT
Test Test and project accept.
February March April May June

July

January
System performance
measured against $LAs

Jun 10, 2021

May 10, ?021 Monthly Maintenace
Monthly Maintenace Report due by 10" day
Report due by 10" day each month
each month

Figure 2-29: Operational Acceptance Test — Scenario 2
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Scenario 3 represents the completion of Operational Acceptance Testing sixty (60) days after
go-live and a thirty (30) day delay for full project acceptance after completion of the
Operational Acceptance Test.

1. Operational Acceptance Test completed sixty (60) days after start of revenue collection
(go-live)

2. Full project acceptance completed ninety (90) days after the start of revenue collection

(go-live)

Authorization to begin maintenance invoicing July 1

First month eligible for maintenance payment is July

First Monthly Maintenance Report (MMR) due May 10

The warranty period includes the period after go-live until full project acceptance (three

months) and the following twelve (12)-month period for a total of fifteen (15) months.

ouvAw

6/1
1. OAT Complete
2. Project Acceptance NOT completed,
Aoril 1. 2021 authorization to begin invoice not approved
pril 1,
Start of revenue collection Apr 1,2021 7
(Tolling Go-Live) Warranty Period Begins 1. Project Acceptance completed
2. Authorization to begin Invoicing
3. Warranty period concludes
12 months from this date

2/1-3/1 4/1-6/1 W " Warranty Period
1/1-2/1 Site 3/1-4/1 Operational Acceptance ae:i?;::l Y Concludes 12 months after
Factory Installation |Integration Test Test + Warranty Period P successful OAT

month 3 y
Acceptance Test Test Month1-2 and project acceptance

\ \ \
February March A%I May Jupe July August

January September

System performance
measured against SLAs

May 10, 2021 Jun 10, 2021 Jul 10,2021
Monthly Maintenace  Monthly Maintenace Monthly Maintenace
Report due by 10" day Report due by 10" day  Report due by 10" day
each month each month each month

Figure 2-30: Operational Acceptance Test — Scenario 1
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2.14 MAINTENANCE

This section provides information regarding maintenance.
2.14.1 General Requirements

The TSI shall provide all necessary maintenance services to support all hardware, software, and
network on the ETCS. The TSI shall maintain all Local Area Network (LAN) and Wide Area
Network (WAN) network equipment provided by CTRMA and installed and configured by the
TSI. The ETCS and associated systems and equipment shall include all hardware and software
associated with the following, at a minimum:

1. Electronic Toll Collection System (ETCS) software

Zone controllers

AVI equipment and subsystems (excluding transponders)

AVC equipment and subsystems

VES equipment and subsystems

Maintenance Online Management System (MOMS)

All ETCS network administration, monitoring, equipment, and cables, including the

roadside Fiber Optic Network (FON)

Roadside equipment cabinets and all associated electronics within the enclosures

9. Roadside security access systems and cameras

10. Equipment mounting and bracket hardware

11. DVAS equipment and systems

12. Express Lane Traffic Sensor (MDS)

13. Express Lane VTMS equipment and system

14. Express Lane CCTV equipment and system

15. Express Lane subsystem hardware and software required for express lane operations,
monitoring, trip building, and dynamic pricing functions

16. Workstations, monitors, and printers used by the TSI staff for TIM Center Operations
support

17. AC Units/Heaters monitoring and maintenance

18. UPS systems monitoring and maintenance

19. Emergency generators monitoring (note: CTRMA is responsible for generator
maintenance)

20. Lane equipment, hardware, and software needed for ongoing development and test
support

21. All TFH related servers, equipment, and software

No Uk wnN

The TSI shall provide maintenance services for the duration of the warranty and maintenance
period. These maintenance services include both on-site and off-site services. The TSI shall
provide full-time remote help desk support services to assist in troubleshooting and
incident/case management for identified software and system issues.
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Refer to Appendix F, Service Level Agreement, for information about the maintenance response
and repair times for the warranty and maintenance period.

The TSI shall conduct a bi-weekly maintenance meeting with CTRMA to report operating
performance, equipment/system problems, and proposed solutions.

The TSI shall conduct a monthly progress meeting with CTRMA to review the monthly MOMS
report, the previous month’s work, anticipated work for the next month, and any expected or
unexpected operational problems that have arisen. During the monthly progress meetings, the
TSI shall identify and communicate to CTRMA all issues affecting the operations or performance
of the ETCS. The TSI shall complete root cause analysis and after-action reporting. The TSI shall
present how issues arose, were identified, and resolved.

The TSI shall establish and maintain a dedicated maintenance warehouse for this project. The
TSI can determine the location of this maintenance warehouse. The location, however, shall
allow the TSI to meet the response times outlined in Appendix F, Service Level Agreement. This
warehouse shall serve as the primary location for the storage of any spare parts, consumables,
tools, test equipment, repair parts, documentation, and personnel needed to manage and
support the ETCS.

The TSI shall provide adequate safeguards against theft, damage, or loss of the CTRMA spare
parts in the TSI possession. The TSI shall be responsible for maintaining insurance against loss or
damage to the spare parts due to mishandling, improper storage, or theft.

The TSI shall coordinate with the CTRMA operations staff regarding any asset management
requests or third-party needs. The TSI shall accommodate unplanned walkthroughs for audit
verifications upon request.

The warranty phase shall commence upon go-live (the beginning of revenue collection) and
shall include all maintenance and production support for the ETCS. The warranty phase shall
conclude after twelve (12) months upon successful completion of the Operational Acceptance
Test and full project acceptance of each project/facility, as described in Section 2.13.6 of this
SOW. During the warranty period, CTRMA shall receive a full manufacturer’s warranty on all
hardware equipment. The warranty period shall include all maintenance and production
support for the first year of operation. The maintenance period shall begin after completion of
the warranty period.

2.14.2 Maintenance Plan

The Maintenance Plan shall include all processes and procedures used to manage, staff
successfully, and conduct the ETCS maintenance per the requirements outlined in this SOW.
The Maintenance Plan shall be part of the PMP document, as described in Table 2-44, Program-
Level Documentation. The TSI shall be responsible for maintaining an updated version of the
plan for the duration of the project contract. The plan shall address the following, at a
minimum:
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1. Adescription of the maintenance methodology and approach

Maintenance Team organizational chart and staffing schedules

Maintenance regions (if they exist) and staff assignments

Specialized tools (if required)

A description of MOMS and any other methods used to monitor the ETCS, including

priority levels for the response to alarms, dispatching protocol, and sample reports and

screens

6. A schedule for the routine maintenance activities the TSI shall perform per the
maintenance schedule

7. The maintenance schedule provides information and descriptions of the
emergency/corrective, predictive, and preventive maintenance activities for all system
components

8. Contracted maintenance relationships. CTRMA must review and approve any TSI-
teaming agreements or arrangements to ensure adherence to the project requirements
and expectations

9. Maintenance support groups

10. Personnel contact information

11. Staff locations

12. Staff qualifications

13. Description of the staff training

14. Maintenance facilities/workshops

15. Procedures to be used for planning and implementing lane closures

16. Description of maintenance activities executed during peak traffic periods, including
how this affects response time and performance of traffic management

17. Software Lifecycle Management

18. Hardware Lifecycle Management

19. Process for responding to force majeure events and repairing damaged systems during
the next maintenance window

20. Maintenance record keeping

21. Failure tracking and corrective action

22. Reliability and maintainability analysis and calculations

23. Maintenance activity reports

24. End of project checklist verifying all products provide the current version and include
any executed service contracts

vk wnN

This Maintenance Plan shall describe routine, preventive, and corrective maintenance along
with maintenance repair procedures and checklists. The Maintenance Plan shall describe how
the functionality of MOMS identifies, dispatches, responds, restores, and records an incident or
service event. The SLAs specify the maintenance response times, and the plan shall
communicate the TSI’s processes to meet these response times. The Maintenance Plan shall
also address spare parts in inventory management.
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The TSI shall update the Maintenance Plan yearly to reflect any new operational practices and
newly installed hardware/software that may affect the TSI’s maintenance activities.

2.14.3 Monthly Maintenance Report

At the end of the first full month after go-live, the TSI shall submit a Monthly Maintenance
Report (MMR) for CTRMA’s review. The TSI shall provide one Monthly Maintenance Report,
with subsections within that one report for each project/facility. As described in Section 2.13.6,
the TSI shall not begin maintenance invoicing until the successful completion of the Operational
Acceptance Test and full project acceptance by CTRMA.

The MMR shall include the following, at a minimum:

1. Monthly performance measurements for all defined SLAs

2. TSI calculated monthly liquidated damages (LD)

3. Mean Time to Respond and Repair (MTTRR) calculations, including exceptions and
justifications

Access to all reports/data used by the TSI in support of the MMR

Corrective, preventive, and predictive maintenance activities performed each month
Work orders, including the assigned technicians and associated repair times

Work plan/scheduled preventive maintenance for the following month
Information on the battery health of the UPS equipment

. Spare parts used/items return to vendors under CTRMA

10. Inventory report
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CTRMA must approve format and content before the first submittal.
2.14.4 Maintenance Staffing and Location

As part of the Maintenance Plan, the TSI shall identify the number of remote and local
software, hardware, and network maintenance personnel assigned to each job category,
including the following:

1. Technical Supervisors (local position)

2. Network and systems engineers (either local or remote position)

3. Database and systems administrators (either local or remote position)
4. Field staff (local position)

2.14.5 Tools, Electronics, and Transportation

The TSI shall provide all necessary and appropriate vehicles to support the ETCS. The vehicles
shall contain the necessary equipment, machinery, tools, test equipment, spare parts, repair
parts, and consumables necessary to perform all tasks, including overhead work.

The TSI shall be able to accommodate that not all locations have leveling pads for bucket trucks.
For future CTRMA projects, provisions for leveling pads shall be made where possible. However,
there may be constraints such as drainage that make the installation of a leveling pad at a given
location unfeasible.
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The TSI shall be responsible for having access to equipment that can overcome the undulation
of side slopes and other constraints at locations where leveling pads are not constructed.

The TSI shall ensure that all field staff assigned to any vehicle requiring a special operator’s
license have the appropriate training and certifications necessary to operate these vehicles.

The TSI shall display their company logo and relevant information on maintenance vehicles such
that they are easily identifiable.

The TSI shall pay tolls for any vehicles traveling on the CTRMA facilities.
2.14.6 Maintenance Methodology and Procedures

This section provides information on the Scope of Work regarding maintenance methodology
and procedures.

2.14.6.1 Corrective Maintenance

The TSI shall perform maintenance activities on a priority basis to detect, isolate, and rectify a
fault or substantial degradation in the functionality of a system to restore it to its normal
operable state. The TSI shall also perform the corrective maintenance based on the third-party
audit results or corrective maintenance identified from the Monthly Maintenance Report
(MMR).

The TSI shall provide corrective maintenance support on a 24-hour, seven (7) days a week, 365
days per year basis.

The TSI shall prioritize all ETCS maintenance events based on the potential impact on ETCS
performance, operations, and the ability to collect revenue.

2.14.6.2 Preventative Maintenance

The TSI shall perform preventive maintenance activities on a scheduled basis (e.g., daily,
weekly, monthly, quarterly, and annually) to ensure the maintenance of the ETCS meets the
project performance and availability metrics by inspecting, adjusting, cleaning, tuning, and
maintaining the ETCS components (e.g., hardware and software) to aid in preventing future
failures.

As part of the Maintenance Plan and on an on-going basis, the TSI shall develop a preventive
maintenance schedule to be approved by CTRMA, which represents the levels of effort,
activities, resources, and schedules required to fulfill the TSI’s preventive maintenance
responsibilities.

The TSI shall continually evaluate the preventive maintenance schedule based on operational
experience gained during the contract, consult routinely with CTRMA with reporting and
regular meetings, and submit any recommended changes to CTRMA for approval. CTRMA may
request a revised preventive maintenance schedule to ensure that the ETCS components
continue to function correctly. The TSI shall schedule the work, as to not interfere with peak
travel times.

The TSI shall enter proposed routine and preventive maintenance work activities in MOMS,
which shall automatically generate alert/alarm messages and work orders tracked by MOMS.
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CTRMA shall preapprove any preventive maintenance that impacts ETCS functionality or
CTRMA’s customers.

2.14.6.3 Warranty Maintenance

The TSI shall use MOMS to maintain warranty information (e.g., start date, duration, expiration
date, responsibilities, and obligations of the parties). MOMS shall generate automated
messages when warranties are nearing expiration or when maintenance service relates to a
condition of a warranty remaining in effect.

2.14.7 Help Desk

The TSI shall provide help desk staffing during the hours of 7 am to 7 pm, Monday through
Friday. The TSI shall provide an after-hours on-call telephone number and email address
support for the resolution of issues noted by the CTRMA staff. The help desk shall act as a
central point of contact for all technical support, including hardware and software support,
installation of updated versions of software, networking, network connection requests, and
troubleshooting. The TSI shall provide the ticketing system with appropriate user access for the
help desk to log the trouble tickets. All tickets shall be tracked in the ticketing system until
resolution.

2.14.8 Spares and Asset Management

The TSI shall purchase and maintain the spare parts and consumables inventory. The TSI shall
provide the initial spare parts inventory for the project(s) used during the maintenance phase.
This spare inventory shall include spares for new equipment procured by the TSI and spare
inventory transferred from ETCS spare inventory. All items in the spare inventory shall have unit
prices provided in Appendix 6, Price Proposal Forms, even if the TSI does not need to procure
items for the initial spare inventory. If the TSI elects to use the initial spares inventory during
warranty, the TSI shall be responsible for funding the replenishment of the inventory levels to
their original quantities until the completion of the warranty phase at no additional cost to
CTRMA. All spare parts purchased for the project during the maintenance phase (but not
including warranty phase) shall be procured by the TSI and expensed on the monthly
maintenance invoice. The TSI shall obtain CTRMA’s approval before purchasing the needed
spares. All spares procured shall become the property of CTRMA and shall be labeled as the
CTRMA property and identified with a bar code or other inventory management process
approved by CTRMA. The TSI shall use the CTRMA equipment nomenclature when entering
spare part information into the spares tracking system(s).

The TSI shall perform a full physical inventory audit annually with a CTRMA representative to
verify consistency between the MOMS Inventory Management subsystem and the actual count.
The TSI shall also perform a cycle count on each bin or location at least two (2) times per year.
MOMS shall have the capability to record the physical inventory, cyclic count details, and
update the inventory accordingly with the reason for the difference found in the physical
inventory count. The TSI shall provide a check on all UPS batteries before the start of the
project and provide this information within their Inventory Management subsystem.
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The TSI shall maintain accurate records of all equipment and parts by location as they enter and
leave inventory. The TSI shall apply a unique bar code on all equipment. The TSI shall place the
bar code in a readily accessible and uniform area for all similar equipment. The TSI shall provide
barcode scanners (three at a minimum) for use by maintenance personnel for direct entry into
MOMS of all assets (e.g., operational units, spare inventory, and test equipment). Records shall
include part numbers, part descriptions, serial numbers, times and dates of changes to location,
warranty information, the CTRMA nomenclature (which includes the CTRMA asset tags
associated with the equipment), and a brief description of the part itself. The TSI shall adhere to
the following procedures during maintenance activities:

1. When a part requires replacement and is within its warranty period, the TSI shall return
the part to the manufacturer

2. When a part requires replacement and is not within its warranty period, the part shall
be repaired or replaced (whichever is most cost-effective) and returned to inventory

3. When a part is not repairable or not serviceable, MOMS shall record the part in
inventory as retired. The TSI shall coordinate the disposition of retired parts with
CTRMA

The TSI shall be responsible for the proper disposal of any parts and equipment removed from
service per the CTRMA requirements. The TSI shall obtain approval from CTRMA before the
disposal of any parts or equipment owned by CTRMA. The TSI shall coordinate and document
any equipment disposals with CTRMA.

CTRMA reserves the right to independently purchase spare parts and transfer to the TSI subject
to TSI’s inspection and acceptance of the spare parts.

All equipment included in the asset management system shall use CTRMA’s nomenclature.
2.14.8.1 Spare Hardware

Regardless if the TSI elects to re-use any of the existing ETCS equipment, the TSI shall be
required to accept all spare equipment owned by CTRMA and residing in the CTRMA warehouse
facilities. All the existing and unused ETCS equipment shall be added to the TSI inventory.

CTRMA shall facilitate the transfer of reused equipment with the TSI and supervise the transfer
of ownership lists and documents to ensure the transfer of ownership to the TSI. All equipment
not being reused shall be subject to the guidelines outlined by the CTRMA equipment disposal
policy.

The TSI shall maintain a spare parts/component inventory and adjust stock levels to the most
cost-effective, efficient levels. The maintenance force shall keep all parts and components in a
fully serviceable condition ready for immediate installation. The TSI shall thoroughly test spare
parts and store them in a serviceable condition to support rapid response time.

The TSI shall use MOMS for inventory control and parts listing.

Page 2-122



Central Texas Regional Mobility Authority
Appendix A - Scope of Services

2.14.9 As-Built Drawings

The TSI shall provide one (1) complete electronic set of as-built drawings for the ETCS in any
“native” file format such as MicroStation, Visio, Excel, and one (1) complete electronic set in a
PDF format on read-only electronic media.

CTRMA shall review and approve the format of the as-built drawings to ensure they include the
required level of detail. The as-built drawing sets shall include the ETCS architecture, all
schematics, logic diagrams, layouts, wiring diagrams, assembly drawings, parts detail drawings,
and installation drawings. The set of as-built drawings shall consist of a title sheet, an index
sheet, and the various as-built drawings. The index sheets shall include a listing of all drawings
with headings for Drawing Number, Drawing Title, and the type of drawings, such as assembly,
schematic, material list, wiring diagram, wire list, or similar categories.

The TSI shall incorporate and re-submit the as-built drawings for any design modifications,
change orders, and field installation changes that occur during the project. CTRMA shall review
the as-built drawings for content and shall accept the drawings only when the TSI has complied
with the requirements set forth herein.

The TSI shall maintain updated versions of all previously delivered as-built drawing and
submit updated as-builts to CTRMA annually, at a minimum, for CTRMA review and approval.

In addition to as-built document submissions and updates reflecting changes made for
individual Work Authorizations or change orders, the TSl is responsible to always update and
maintain current versions of as-built drawings.

This includes changes made because of routine maintenance or any other field modifications
that may occur at any time during the entire warranty and maintenance period.

All as-built drawings shall have received approval before the beginning of OAT. If at any time
during the operations of the ETCS, the physical construction or installation becomes modified
for any reason, the TSI shall submit updated as-built drawings within two (2) months of
completion of the modification. CTRMA shall approve the completion of physical construction
or installation on a per facility basis. The TSI shall provide as-built drawings two (2) months after
completion of the physical construction and installation at those facilities. CTRMA’s approval of
the final system acceptance is a precondition to payment of the OAT completion milestone.

2.14.10 Safety Plan

The TSI shall develop a comprehensive Safety Plan for the project, submitted to CTRMA for
review, comment, and approval per Section 4, Project Deliverable Schedule. The Safety Plan
shall describe the procedures instituted both during system implementation/deployment and
during system maintenance activities to ensure personal safety and compliance with all
applicable state and federal laws, rules and regulations, and legislation including but not limited
to OSHA, NECA, FHWA, TxDOT, and the MUTCD. The Safety Plan shall also describe steps the TSI
takes to ensure health and safety in situations of future pandemics.
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The TSI shall ensure the training of personnel working within the facility work areas on the
safety program. This training shall occur before the personnel enters any work area. The TSl is
responsible for the safety of the TSI’s personnel.

The TSI shall update the Safety Plan yearly as part of the Maintenance Plan.
2.14.11 Traffic Control Plan

The Traffic Control Plan shall describe any/all traffic control procedures that shall be instituted
both during system implementation/deployment and during system maintenance activities to
ensure traffic safety and continued efficient traffic flow. The Traffic Control Plan shall adhere to
the traffic control requirements by all local, state, and federal agencies. Any vendor providing
traffic control shall be certified and licensed to operate in Texas.

The TSI shall ensure the following, at a minimum:

1. All personnel working within the facility work areas have received training on the Traffic
Control Plan
2. The TSI shall update the Traffic Control Plan yearly as part of the Maintenance Plan

The TSI shall implement and maintain the traffic control and sequencing plans throughout the
installation, including adjustments to the traffic control and sequencing plans as necessary to
assure the safe movement of traffic and pedestrians through the work zone. CTRMA is sensitive
to the MOT during peak periods. The TSI will utilize CTRMA’s lane closure process.

The TSI shall address all lane-closing procedures in the Maintenance Plan. All closures must be
coordinated with CTRMA and CTRMA's operations and maintenance staff so that timely public
notification can be achieved. The TSI shall immediately respond to CTRMA for emergency
maintenance lane closures, as determined by CTRMA.

The TSI shall provide electronic portable changeable message signs, per TMUTCD and at
CTRMA'’s request of TxDOT Special Specification 6001, as part of the traffic control operations,
if addressed in the procedures in the Maintenance Plan. One truck-mounted attenuator is
required for all single and double lane closures. Multiple truck-mounted attenuators are
required for complete road closures. Truck-mounted attenuators shall be required according
to TMUTCD.

2.14.11.1 Maintenance of Traffic During Installation

Before any installation, the TSI shall prepare traffic control and sequencing plans for the
installation activities being performed. The traffic control and sequencing plans prepared by the
TSI must be reviewed and approved by CTRMA before the commencement of any installation.

The TSI shall provide a full-time Traffic Control Coordinator throughout the installation and
testing phase of the work. The Traffic Control Coordinator must cooperate with CTRMA and
CTRMA’s roadway contractor. Revisions to the Traffic Control Plan during implementation must
be developed by the TSI in coordination with the CTRMA Construction Engineer and reviewed
and approved by CTRMA.
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The TSI shall provide CTRMA with the name of the Traffic Control Coordinator along with a 24-
hour phone number where the traffic control coordinator can always be reached.

2.14.11.2 Maintenance of Traffic During Maintenance

Closures for routine maintenance require 72-hour advanced notification and shall be scheduled
during minimal traffic periods and coordinated with CTRMA to mitigate interference with the
traveling public.

The TSI shall ensure a full-time, off-duty uniformed, certified law enforcement officer(s) in an
officially marked vehicle for each lane closure is part of the traffic control operations. Officers
must be able to show proof of certification by the Texas Commission on Law Enforcement
Officers Standards.

Patrol vehicles must be marked to correspond with the officer’s agency and equipped with
appropriate lights to identify them as law enforcement. For patrol vehicles not owned by a law
enforcement agency, markings shall be retroreflective and legible from 100 feet from both
sides and the rear of the vehicle. Lights shall be high intensity and visible from all angles.

2.14.12 Security Plan

The TSI shall provide a Security Plan for the project, submitted to CTRMA for review, comment,
and approval. The Security Plan shall describe the general approach the TSI will implement to
address security. TSI shall work with CTRMA to determine a data classification process for
system data. The Security Plan shall describe personnel, facilities, data, and communications
security provisions used for the project(s), including the following, at a minimum:

1. Cabinet, hub, facility, and housing access

2. ETCS software control, including User ID and password protections and system
authorization and access control

3. Data privacy

4. Data Confidentiality

5. Data Integrity

6. Data Availability

7. Data communications security

8. Malware and intrusion detection/prevention

9. Incident response

10. Security Awareness Training

11. Responsibilities, rights, and duties of personnel and system users

12. Audit and compliance reporting

13. Tools and processes to be used

14. All applicable SOC security requirements including quarterly user reviews

The TSI shall agree to comply with the Security Plan and applicable policies for the duration of
the contract once CTRMA approves the plan.
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2.14.13 Change Control

CTRMA'’s change control process is for any CTRMA system/network changes, which is defined
as needed software or hardware updates to the ETCS, and all TSI managed subsystems and
communication networks. The change control process does not apply to regular roadside
maintenance, where items are being updated/replaced in kind. The change control process
shall be managed by the TSI with review and approvals from CTRMA to evaluate Change
Request Forms (CRFs) submitted to perform work on CTRMA’s ETCS and network. The CRF
template shall be developed and managed by the TSI, including an initial review with CTRMA
for approval to ensure all key elements of the change control management and decision
process are captured as part of the change control process.

The purpose of the change control process is to communicate, vet, and schedule CTRMA
system/network changes that could affect the tolling system and the system end-users,
including both the internal CTRMA users and toll road customers. The TSI should anticipate
CTRMA may require further discussion and consideration of more complex, high risk, and costly
change requests. The TSI shall also include the various CTRMA stakeholders from one or several
departments such as Finance, Legal, Communications, Operations, Maintenance, and Senior
Management. Change requests resulting in additional expenses to CTRMA beyond the base
contract amounts may require the CTRMA board approval determined by their dollar value and
potential customer or operational impacts. CRF forms for maintenance proposed by the TSI are
due the week prior.

Significant proposed changes should be coordinated with the respective impacted SME’s before
submission of the formal paperwork. The approval of the CRF is meant to be the final check in
the process to ensure that the CTRMA operations staff are not impacted unexpectedly. The TSI
shall include of summary of all upcoming, approved, and completed change requests with the
monthly maintenance report.

2.15 MAINTENANCE ONLINE MANAGEMENT SYSTEM (MOMS)

The TSI shall provide an automated standalone MOMS application that allows for monitoring
roadside and TFH equipment, tracking and reporting of work orders, alarm messages,
equipment inventory, and equipment health. MOMS shall have the ability to support
configurable alarm priorities, as well as maintenance personnel tracking, paging, and work
assignments. MOMS shall provide the following, at a minimum:

1. Reporting and tracking alarm/alert messages
Notifications to the TSI and the CTRMA staff
Logging acknowledgments

Generate and track work orders

Maintain preventive maintenance schedules
Generate repair histories

Generate trend analysis

Maintain parts inventory

© N UhEWN
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9. ETCS asset management

10. Track system availability

11. Rapid detection of poor performing cameras

12. Lifecycle management and warranty management, including end of warranty dates

MOMS shall function as an integral part of all maintenance activities, including routine
preventive, warranty, and corrective maintenance.
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2.15.1 MOMS General Technical Requirements

Table 2-54: MOMS General Technical Requirements

ID RULE
MOMS shall monitor and collect data on the ETCS and equipment status continually 24
REQ-329
hours a day, seven (7) days a week.
MOMS shall support the assignment of maintenance priority levels based on severity
REQ-330 . .
level, facility, day, and time.
REQ-331 | MOMS shall track Mean Time Between Failures (MTBF) for all ETCS elements.
REQ-332 | MOMS shall provide current toll point operational status.
REQ-333 | MOMS shall provide current TFH operational status.
MOMS shall provide failure, malfunction, or degradation information by location (e.g.,
REQ-334 .
facility and plaza).
REQ-335 | MOMS shall provide a general description of the failure, malfunction, or degradation.
MOMS shall support automated spare parts, inventory entry, tracking (usage and
REQ-336 .
reorder points), and control.
MOMS shall provide detailed part and equipment descriptions (e.g., part/model
REQ-337 | number, serial number, asset tag number, vendor contact information, and the dates
the user entered this information into MOMS).
REQ-338 | MOMS shall provide part and equipment maintenance activity and repair histories.
REQ-339 MOMS shall automatically generate and track work orders for preventive maintenance,
corrective maintenance, and emergency maintenance.
MOMS shall provide historical subsystems, equipment, and component performance
information (e.g., availability, mean time between failure, average response time,
REQ-340 i . .
average restore time, and percent of actual inventory levels to recommended inventory
levels for items).
REQ-341 MOMS shall exist as the repository for work orders and temporary logging of
maintenance activities initiated without a work order.
REQ-342 MOMS shall support access to stored data using a query by toll zone, hub, or an off-site

location, work order status, component, or unique work order number.
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ID

RULE

REQ-343

Work order entries shall contain the following types of information, recorded using
standardized terminology, and codes where possible:

1. Unique work order number
Response and restore time, date, location code
Model and serial/part number of equipment or software version
Status updates with time, date, location, component, and activity records
Error and event codes associated with the incident or failure event
Description of work performed (e.g., corrective actions, reconfiguration) and
services rendered (e.g., warranty service)
Name of the maintenance technician(s) who performed the work
Disposition of the hardware and equipment problem (e.g., repaired, replaced,
or returned to supplier/manufacturer)
9. Work order closure pending specific follow-up actions (e.g., root cause analysis)

oukwnN
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REQ-344

MOMS shall track hardware, equipment components, software failures, and
malfunctions by equipment type and ID number. MOMS shall track component failure
rates (e.g., failures/operating hours) or MTBF continuously.

REQ-345

MOMS shall generate monthly reports showing measured average failure rates and
manufacturer advertised or claimed MTBF (as applicable).

REQ-346

Access to MOMS information shall require the entry of the user’s identification and
password from which the subsystem shall retrieve the user’s assigned role(s).

REQ-347

User sign-on, access, and access failures, both local and remote, to any element of the
toll systems shall be recorded and tracked for security audit purposes and reported to
MOMS. The system shall continuously and automatically monitor for unauthorized
access; access violations shall be reported to MOMS as a Priority 1 alert. These reports
shall be provided to CTRMA within one (1) hour of discovery.

REQ-348

MOMS shall not allow any user to append the timestamp of an event, including the
initial acknowledgment time, response time, and repair times entered by a maintenance
staff member without express permission by CTRMA.

REQ-349

If CTRMA provides permission, the appending of the timestamp of an event must
include the following:

1. Who performed the update

2. When the update occurred

3. What information was updated

4. Why the update was needed

2.15.2 Equipment Status Monitoring and Diagnostics

Table 2-55: Equipment Status Monitoring Technical Requirements

ID RULE
REQ-350 | MOMS shall report the status and diagnostic results of all equipment in near real-time.
REQ-351 Performance monitoring functionality shaI‘I allow th'e user to select and observe the
status and performance of several pre-defined portions of the system.
REQ-352 MOMS shall contain the functionality to generate alerts, alarms, and notifications, as

well as the ability to send this information to a configurable group of recipients.
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ID RULE
Data from the alerts, logs, hardware and software status, work orders, tickets, and any
REQ-353 | items in the IT Service Management/MOMS shall not be deleted or modified at any
time.
A Single Network Management Protocol shall support the monitored equipment. The
REQ-354 | TSI shall build routines to measure instances of an undesirable state and generate an
alarm when an established and configurable threshold is reached.
MOMS shall be capable of identifying state changes requiring the automatic generation
REQ-355 | of work orders and shall dispatch a technician on a schedule consistent with the severity

of the state change and the assigned priority level.

2.15.3 Work Order Generation

Table 2-56: Work Order Generation Technical Requirements

ID

RULE

REQ-356

MOMS shall automate the process of expediting repair/service calls to field
maintenance staff. MOMS shall contain the functionality to generate work orders with
little or no human intervention.

REQ-357

The TSI staff shall have the ability to create work orders manually, enter data regarding
maintenance statuses, search work orders based on component or subsystem failures,
and close work orders.

REQ-358

Work order generation shall include the following:
1. Generate a minimum of three different work order priorities as defined by
CTRMA.
2. Capability to build ad-hoc work orders for unusual system occurrences.
3. Provide formats and specifications as determined by CTRMA. Work orders shall
include the following information regardless of the final format:
a. The date and time of the work order generation
b. The date, time, and location of the repair or maintenance call
c. The work order number (sequential)
d. A description of the failure or malfunction
4. MOMS shall contain a work order field for failure or malfunction descriptions.
5. MOMS shall provide a drop-down field for standardized descriptions (approved
by CTRMA) for the field designated failure or malfunction descriptions. This
drop-down field shall contain searchable functionality.
6. MOMS shall allow the user to schedule one-time or recurring preventive
maintenance tasks for a specified duration(s).
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2.15.4 Technician Dispatch

Table 2-57: Technician Dispatch Technical Requirements

ID RULE
MOMS shall contain the functionality to automatically dispatch in real-time the required
REQ-359 | support personnel to restore a failed, malfunctioning, or degraded equipment or
component item.
Depending on the severity of the problem or issue, MOMS shall assign a priority level.
REQ-360 | MOMS shall contain the functionality to include the corresponding priority level value to

the work order record.

2.15.5 Work Order Tracking

Table 2-58: Work Order Tracking Technical Requirements

ID RULE
MOMS shall provide the capability for tracking the status of the generated, processed,
REQ-361 | and closed work orders. This functionality shall be part of the MOMS dashboard or
separate work order management functionality.
MOMS shall have the ability to determine and calculate initial acknowledgment times,
REQ-362 . ) . .
response times (both remote and on-site), repair times, and lane and system downtime.
MOMS shall have the ability to search by and sort on corrective actions taken by the TSI
REQ-363 . .
staff to resolve the failure or malfunction.
REQ-364 The TSI shall not place any MOMS pages into a hold queue unless CTRMA approves, or

lane closures are required to service the failed device.

2.15.6 Dispatch Escalation

Table 2-59: Dispatch Escalation Technical Requirements

ID RULE
MOMS shall contain functionality to escalate a work order not acknowledged by the
REQ-365 . . . . . o I
appropriate technician within a configurable time of the initial notification.
MOMS shall support building and reading an escalation order that uses a table
REQ-366 . .
containing the IDs of support staff and supervisors.
REQ-367 This escalation functionality shall occur should MOMS not receive a notification

response for any event.

2.15.7 Information Entry and Closeout

Table 2-60: Information Entry and Closeout Technical Requirements

ID RULE
MOMS shall support the functionality for a technician to enter their actual arrival time
REQ-368 . .
and time of work completion.
MOMS shall support the functionality for a technician to enter this information at the
REQ-369 PP Y

site of the maintenance issue, or remotely.
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ID RULE
After the technician performs the work, MOMS shall update the status of the work
REQ-370 | order along with information entered by the technician describing the event, work
performed, and materials used.
The work order generation functionality shall integrate with the spare parts inventory
REQ-371 | control functionality. MOMS shall automatically update the spare parts inventory based
on the technician’s entry of asset coded parts used to restore defective items.
MOMS shall allow the assigned and responding technician to close out the work order
REQ-372 | when the subsystem receives a status change. This status change shall indicate the

restoring of the defective item.

2.15.8 Scheduled Services (Manufacturer’s Warranties)

Table 2-61: Scheduled Services (Manufacturer’s Warranties) Technical Requirements

ID RULE
MOMS shall use and adhere to manufacturers’ required maintenance activities and
REQ-373 | intervals to comply with warranty maintenance requirements so that manufacturer
warranties remain valid.
REQ-374 MOMS shall issue an alert at a configurable number of days before the expiration of any

warranty period entered.

2.15.9 Spare Parts Inventory Control System

Table 2-62: Spare Parts Inventory Control System Technical Requirements

ID RULE

REQ-375 MOMS shall include an automated spare parts inventory control system for entering,

tracking, and controlling the movement of spare parts used to maintain the ETCS.
REQ-376 The MOMS GUI shall support the entry of each equipment item, device, part, and

component.

Entered information shall include part/model number, serial number, primary vendor
REQ-377 contact information, alternative vendor contact information, last invoice price for the

item, last order lead time (e.g., order to delivery), and the date the user entered the

information into the system.

The management of spare parts inventory within MOMS shall integrate with the work
REQ-378

order process to track the usage of spare parts.

The MOMS Inventory Management subsystem shall work in conjunction with the GUI
REQ-379 . .

entries to remove spare parts from inventory.

MOMS shall contain the functionality to calculate and track the current value of the
REQ-380 .

spare parts inventory.

MOMS shall record and track all repair activities, and the details of the repair and the
REQ-381 . e . . .

disposition of the part, including parts retired.

The TSI shall provide a safe and secure storage location for all spares and shall bear all
REQ-382 ,

risk for loss or damage.
REQ-383 MOMS shall have the option to move or transfer asset items between locations and the

TSI maintenance staff.
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ID

RULE

REQ-384 | purchase to storage at the TSI facility, to dispensing inventory to staff, to installation in

MOMS shall track the complete chain of custody for each inventory item from initial

the field, operation, removal, and final disposal.

The MOMS Inventory Management subsystem shall automatically generate alerts when
asset inventory reaches a configurable threshold. This Inventory Management

REQ-385 subsystem shall then automatically generate purchase order requests based on the low
inventory threshold.
MOMS shall contain the functionality to collect and analyze the ETCS component usage
REQ-386 data to generate forecasted parts and replacement cycles, as well as forecasted

purchases for the succeeding eighteen (18) months. MOMS shall also contain
functionality to maintain vendor lists for any of the ETCS assets.

2.15.10 MOMS Reporting

Table 2-63: MOMS Reporting Technical Requirements

ID RULE
MOMS reporting system shall support the generation of reports in PDF, CSV, and other
REQ-387 -
formats specified.
MOMS shall provide CTRMA read-only access to this subsystem to perform such
functions as generating reports, reviewing details of open work orders, investigating
REQ-388 i . . o .
current hardware, equipment, and device locations, and reviewing spare parts inventory
levels.
2.16 TRAFFIC MANAGEMENT CENTER STAFFING

As part of CTRMA’s long term operations and staffing strategy, CTRMA is considering hiring all
or some required TIM Center staff and assuming all full or partial responsibility for TIM Center
staffing and operations. A final decision requires CTRMA’s board approval and is not expected
to take place until mid-2022, with a transition from the TSI to the CTRMA staff to occur in mid-

2023.

Until CTRMA reaches a decision resulting in CTRMA assuming TIM Center staffing
responsibilities, the TSl is responsible for all TIM Center staffing needs.

The TSI shall employ, train, supervise, and schedule the required staff to support CTRMA’s TIM
Center operations, including, but not limited to, the following duties:

1.
2.

Provide coordinated monitoring of incidents with CTRMA and partner agencies.

Answer phone inquiries and coordinate incident-related activities with partner agencies
to share information related to traffic conditions.

Provide monitoring of all equipment and systems, including the TSI-provided ELCC,
required to support the express lanes and dynamic pricing system, including traffic
control device operation and variable message signs.

Operate CTRMA's third-party Advanced Traffic Management System (ATMS) software
interface to field devices and equipment from the TIM Center for traffic management.
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5.
6.
7.

10.
11.

12.
13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

Create and post messages for the Dynamic Message Signs (DMS).

View traffic conditions on Closed Circuit Television (CCTV).

Monitor traffic status, special events, scheduled events, active events, and incident fault
status by utilizing CCTV cameras, emergency response, law enforcement reports, and
internal systems.

Communicate with emergency services such as state and local police, emergency
communications centers, emergency response/motorist assist, maintenance
departments, and media outlets.

Facilitate incident management, which includes detection, verification, response, and
clearance.

Dispatch emergency response personnel in response to incidents.

Monitor all active traffic events that occur during the shift and ensure that the
information is accurately recorded into systems and traffic-related messages.
Troubleshoot and resolve system-related problems.

Coordinate with another TSI and the CTRMA staff with regards to various agencies and
general control room coordination, especially at shift change.

Assist with the data collection for various reports, travel speed and travel time reports,
incident reports, field equipment failures, and any other reports that are required for
the operation of the TIM Center.

Perform related duties as directed by the CTRMA Traffic and Incident Manager.

Provide adequate staff and resources for all tasks and activities throughout the
duration of the contract, including planned and unplanned staff absences, emergencies,
storms and other significant events.

Employ, train, supervise, and schedule ELCC operators. These activities shall include
accommodating vacations, sick leave, and other absences of personnel by providing
adequate training and supervision of relief operators and on-call personnel.

Issue work orders for equipment repair and help establish priorities for the repair of
failed equipment.

Attend regular meetings with CTRMA to cooperatively identify and prioritize work to be
performed.

Maintain records and documentation as directed to support the overall operations of
the TIM Center and provide data for documenting performance measures and progress.
Participate in post-incident debriefings with all appropriate agencies involved in
managing major traffic incidents to determine whether existing operating

procedures should be changed. The TSI personnel assigned to this task shall be available
to respond to electronic notifications within one hour during off-duty hours to help as
appropriate.

Prepare and submit monthly invoices and progress reports per the applicable CTRMA
requirements. Clerical/Administrative support staff will prepare the TSI invoices,
reports, forms, letters, and any other official project-related correspondences, as well as
the hiring of staff and or other personnel-related duties. The Clerical/ Administrative
support staff are not expected to have TIM Center-related activities as a full-time task,
nor are they to be based at the TIM Center.
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23. The TSI shall provide staffing during peak periods, on holiday weekends, special events,
and/or emergency conditions where CTRMA may require greater levels of staffing. If
CTRMA deems additional TSI personnel are necessary to operate the expanded
functions of the MoPac project, the TSI shall supply extra staff for the short-term,
provided a minimum of four-hour notice is given.

24. In no event shall the TSI operator leave the TIM Center unstaffed during an emergency,
active event, or incident, even at the end of a shift. If CTRMA determines the additional
TIM Center staff shall be a permanent position requirement, the staffing level shall be
adjusted via supplemental agreement. Additional pricing estimates shall be provided
upon request.

25. The TSI shall provide staffing to operate the TIM Center during peak hours and in
operation from 5:30 am to 8:00 pm Central Standard Time (CST), five days a week
excluding holidays per CTRMA’s approved holiday schedule.

2.17 NETWORK ADMINISTRATION

The CTRMA Fiber Optic Networks (FON) at each facility are private telecommunication network
infrastructures. There are two typical configurations currently in use. One consists of Gigabit
and Fast Ethernet equipment operating in a ring and a point-to-point (P2P) configuration over a
CTRMA-owned fiber optic cable plant. The other configuration consists of a Gigabit Fiber
network operating along a single path. Network infrastructure and configurations for each
facility are similar but not identical.

The FON serves CTRMA’s immediate and long-term telecommunications needs for data and
video transmission, supporting present and the future ETCS and ITS. The FON provides for all
CTRMA’s data communication needs concerning the operation of the Legacy ETCS.

The FON is composed of two distinct elements. The first element is the fiber optic cable and
conduit plant, referred to as FON outside plant (OSP). The second element is the networking
hardware, referred to as FON inside plant (ISP). The FON OSP includes, without limitation,
buried single-mode fiber cable installed in the HDPE conduit. For each existing facility, the FON
OSP provides a single ring network backbone. The FON ISP includes, without limitation, Layer 3
Gigabit Ethernet Core switches, Layer 3 Gigabit Ethernet Aggregation switches, Layer 3 Gigabit
Ethernet Edge switches, Layer 2 Gigabit Ethernet Edge switches, channel banks, and firewalls.
Each facility has a Wrong Way Detection (WWD) system, which, in some instances, may
interconnect with the toll system at the layer 3 switch level. The TSI will not be responsible for
the WWD system communications.

For each new facility, the TSI is responsible for the installations of all necessary communication
equipment, connections, configurations, testing, monitoring, and network administration as it
relates to the LAN and WAN. The TSI shall develop network designs in coordination with CTRMA
and the civil contractor.

For the transition of existing facilities, the TSl is responsible for all communications equipment,
connections, configurations, testing, monitoring, and network administration as it relates to the
LAN and WAN necessary to support the transitioned ETCS. The TSI may reuse existing

Page 2-135



Central Texas Regional Mobility Authority
Appendix A - Scope of Services

equipment or install new equipment, as necessary. The TSI shall coordinate the transition of
network administration and maintenance responsibilities with the existing TSI and CTRMA as
part of the transition of the entire facility, which shall include identification of demarcation
points where possible.

All work performed by the TSI shall conform to the latest edition of all codes, standards, and
specifications listed below:

1. American National Standards Institute (ANSI)

2. American Society for Testing and Materials (ASTM)

3. Building Officials and Code Administrators, Inc. (BOCA)

4. Computer and Business Equipment Manufacturers Association (CBEMA)

5. Electrical Testing Laboratories (ETL)

6. llluminating Engineers Society (IES)

7. Institute of Electrical and Electronics Engineers (IEEE)

8. Insulated Cable Engineers Association (ICEA)

9. National Fire Protection Association (NFPA)

10. National Electrical Safety Code (ANSI/IEEE C2)

11. National Electrical Manufacturers Association (NEMA)

12. Underwriters Laboratories, Inc. (UL)

13. National Electrical Contractors Associations (NECA) - National Electrical
Installation Standards (NEIS)

14. Electronic Industries Association (EIA) Standards for Interfaces and

Interconnection or Electronics

15. Building Industry Consulting Service International (BICSI) Telecommunications
Distribution Methods Manual

16. Telecommunications Industry Association (TIA)

17. Organization for the Advancement of Structured Information Standards
(OASIS)

The civil contractor will provide, terminate, and test the fiber connections from each toll
equipment location (the Metro Area Network or MAN). The TSI is responsible for all elements
of the LAN. The TSl is responsible for all internet circuits connecting the toll system network(s)
to the internet cloud.

The TSI shall coordinate with CTRMA and the civil contractor regarding demarcation points
between the onsite fiber network and Internet Service Providers (ISPs). The TSI shall coordinate
with CTRMA and the civil contractor regarding overall network design and splicing for the MAN
physical network between the toll locations. Once network design is finalized, the TSI shall
certify in writing that the network design meets all contract performance requirements.

The TSI shall be responsible for the maintenance of the entire CTRMA communications network
installed on the project(s). Network maintenance activities shall include the monitoring of the
primary and backup networks transmitting data between the roadside equipment, the Facility
Host location(s), and the CTRMA BOS. The TSI shall monitor the connections with all external
interfaces at the TOC(s) and Facility Host, such as to the BOS and commercial leased lines.
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The TSI shall be responsible for the protection of the FON outside plant (OSP) including utility
locate services and utility coordination with internal and external stakeholders. TSI must
comply with applicable laws, all federal, state, and local laws, statutes, ordinances, codes, rules,
regulations, guidelines, and industry practices and methods including locating procedures
adopted and approved by the National Utility Locating Contractor’s Association (NUCLA) and
the State of Texas and include necessary records to research and respond to field investigations
to determine the facilities’ locations.

The TSI will coordinate with CTRMA for the development, implementation, and administration
of warranty/service support contracts with network equipment manufacturers for all network
hardware. Support contracts shall provide for repair/replacement of the CTRMA identified
“critical” components within 24 hours of equipment failure.

The TSI shall maintain warranty records and service agreements for all network hardware.

Table 2-64: Network Administration Technical Requirements

ID RULE

The TSI shall design, integrate, purchase new or re-use current equipment, furnish and
install all network elements attached to the toll system side of each network
REQ-389 | demarcation point needed to protect, operate and maintain the toll system in
accordance with the requirements of this contract. All such network elements shall be
part of the Toll System.

The TSI shall not furnish any item that has been previously used for development work,
REQ-390 | a part of a previously purchased system, or any items that have been salvaged or
rebuilt.

The TSI will provide warranty and service support contract for all existing network
equipment that will be re-used for the term of the contract. Any network equipment
which reaches “End of Life” and is no longer supported by the manufacturer will be
replaced at the TSI’s cost.

REQ-391

All new network equipment and related operating systems shall be supported with
REQ-392 | patches, hotfixes, and updates from the manufacturer for a minimum of ten (10) years
after installation.

The TSI shall implement the toll system network(s) using industry-standard best
practices for securing all interfaces and communications between network elements,
including but not limited to multi-factor authentication, virtual private networks, strong
passwords, encryption, and intrusion detection/prevention.

REQ-393

The toll system network(s) shall comply with industry-standard best practices for
REQ-394 | accessing the network(s) from remote locations, including but not limited to multi-
factor authentication, virtual private networks, and strong encryption.

The toll system network(s) shall limit access to configurations, operations, and controls

REQ-395 to authorized personnel. Multi-factor authentication methods shall control such access.

During design and construction, the TSI shall provide review and comment of civil
REQ-396 | contractor shop drawings or similar within the context of the toll system network(s)
functional and performance requirements.
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ID

RULE

REQ-397

Upon approval of shop drawings or similar design elements by the civil contractor within
the context of system function and performance, the TSI shall assume responsibility for
those elements. If the civil work is installed as designed and does not meet the
performance requirements of this contract, the TSI shall be responsible for the costs of
the redesign, civil rework, and additional equipment costs as further outlined in the
contract.

REQ-398

The TSI shall review and provide comments on all aspects of plaza design drawings
submitted by the civil contractor that is related to the toll system network(s) equipment
required to meet the requirements of this contract.

REQ-399

All interfaces that utilize the Internet for communication shall implement a firewall for
added security. The firewall configuration shall be submitted to CTRMA for review and
approval prior to implementation.

REQ-400

All applicable toll system elements shall be Federal Communication Commission (FCC)
licensed and approved.

REQ-401

All elements of the toll system shall not be susceptible to electromagnetic emissions
from other equipment operated at department facilities, including but not limited to
police two-way radios, citizens’ band radios, other radio systems allowed or licensed by
the FCC, mobile telephones, security Equipment, roadside lighting, and other electrically
powered items.

REQ-402

The TSI shall enter or update all details of each network equipment element into MOMS
immediately after installing such an element.

REQ-403

If communications to any of the ETCS are down, an alarm shall be generated and
reported to MOMS.

REQ-404

The TSI shall provide an industry-standard network monitoring tool such as SolarWinds
to monitor all network equipment actively and provide notification of any network
issues. This monitoring tool shall be separate from MOMS but shall interact with MOMS
such that MOMS creates and maintains trouble ticket/problem resolutions for the
system.

REQ-405

Prior to installing each unit of network equipment, the TSI shall apply all updates,
patches, and firmware changes provided by the manufacturer. Critical updates will be
tested and installed within thirty (30) days of release. All applicable updates will be
reviewed to determine if they are necessary and, if so, will be tested and installed
within ninety (90) days of release.

REQ-406

Remote access to all systems shall be VPN based and controlled through an industry-
standard Identification and Access Management (IAM) system to ensure the systems
meet all state and the CTRMA information security guidelines, with each user having a
unique log-in and requiring multi-factor authentication (i.e., Access Control).

REQ-407

CTRMA envisions implementing various pilot programs for new transportation
technologies as part of its toll road projects. For new toll facilities, and as part of the
network design involved in refreshing the network equipment for current toll facilities,
the TSI shall install adequate fiber, cabling, conduit, and bandwidth such that 25% can
be reserved to be used by other technology vendors designated by CTRMA. The TSI shall
be responsible for network administration of the entire network and will provide
configuration and set up assistance to new technology vendors.

Page 2-138




Central Texas Regional Mobility Authority
Appendix A - Scope of Services

The following table defines cloud-based security, data management, and disaster recovery
requirements only if the TSI implements a cloud-based infrastructure in support of the TFH or
any TFH or ETCS subcomponents.

Table 2-65: Off-Premise (Cloud-based) Technical Requirements (if applicable)

ID RULE
REQ-408 The physical location of all systems housing data related to the CTRMA ETCS shall be
within the 48 contiguous US states and shall be in a Tier 2 or higher facility.
REQ-409 The TSI shall ensure that no Pll or PCl related data is stored on storage devices shared

with other cloud provider customers.

REQ-410 | All purging of data shall be done through cryptographic erasure.

The TSI shall implement encryption of data at the roadside system level and ensure all

REQ-411 data is encrypted prior to transit.

The TSI shall control all encryption keys. The cloud provider shall not control any data

REQ-412 encryption keys.

Contracts, licensing, agreements, and the SLAs between the TSI and the cloud provider

REQ-413 shall be provided to CTRMA for review and approval.

The TSI shall insure through the contract, agreement, or licensing that all data within the
TFH system is owned in totality by CTRMA, and the cloud provider shall provide access
to the TFH systems and data at any time at CTRMA’s request. This access shall not
require approval by the TSI.

REQ-414

The TSI shall insure through the contract, agreement, or licensing that all data will be

REQ-415 accessible for export by the TSI or CTRMA on request.

The TSI shall provide an information security audit report for the cloud provider to

REQ-416 CTRMA for review and approval prior to the TSI contracting with a public cloud provider.

The TSI shall document their approach to disaster recovery, incident response, and
business continuity related to the cloud-based services for CTRMA for review and
approval. These concepts shall be addressed in the TSI’s Disaster Recovery and/or
Security Plan as appropriate. The TSI shall conduct a walk-thru test of the incident
response process semi-annually and separately from any disaster recovery or business
continuity testing.

REQ-417

The TSI shall address information security specific to security issues with the use of the

REQ-418 cloud infrastructure within the TSI’s Security Plan.

If the TSI is implementing “on-demand self-service provisioning” for its cloud
REQ-419 | infrastructure, the TSI shall conduct a weekly audit of its cloud services to ensure no
unauthorized usage of services has occurred.

At least one copy of all system and data backups shall not be stored within the same

REQ-420 cloud provider systems as the TFH itself.

All connections to the TFH and the cloud management controls and consoles, user
REQ-421 | interfaces, and APIs shall be made through VPN secured connections. IP Enabled
lockdown shall be implemented where appropriate.
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2.18 SUCCESSION PLANNING

The TSI shall be responsible for services in support of transitioning the responsibilities of the TSI
under this contract to CTRMA and/or another entity whenever this contract terminates. The TSI
shall be responsible for the following activities in support of succession:

1.

No ue

8.

The proposed approach to support the transition to a successor ETCS at the conclusion
of the contract.

Update all ETCS documentation to include any previously undocumented changes,
additions, alterations, and configurations for delivery to CTRMA and any succeeding
entity, including the following:

Detailed Design Document
Detailed Reports Document
Business Rules

Data Dictionaries

As-Built Drawings

©aoow

Provide all service contracts, agreements, licenses, manuals, Standard Operating
Procedures, correspondence, outstanding invoices, manuals, and training materials to
CTRMA and any succeeding entity

Provide equipment maintenance history

Provide spare parts inventory and history

Participate in meetings to plan for the transition of the data to another system
Participate in testing of migration procedures and applications

Provide any technical data requested by CTRMA or any succeeding entity

The TSI shall prepare and submit a Succession Plan to CTRMA. The Succession Plan shall include
the following, at a minimum:

1.

2.
3.
4

Provide information and a schedule for the transition of the system

Define the personnel, roles, and responsibilities to maintain and execute the plan
Define the processes, activities, and controls required

Provide for an orderly transition of all components comprising the TSI ETCS from the
incumbent TSI to the incoming TSI

A list of the TSI maintained facilities including redundant power requirements, UPS
configuration, generation, power lines and distribution, environmental control and
monitoring systems, fire protection and access controls, rack layouts, wiring, and
network

Details of the TSl-provided hardware, including open tickets related to incidents with
any vendor, storage capacity (e.g., total, used, and available), performance metrics, and
planned improvements. Also, the TSI shall provide a catalog of all documents,
equipment, and technical data discussed in this section of the SOW, at a minimum.

A description of what procedures shall be necessary to prepare and transfer all data and
documentation to CTRMA or a succeeding entity
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8. A proposed schedule for the succession activities necessary for an efficient, accurate,
and complete transition to a succeeding entity.

The Succession Plan shall support a 120-day succession period to transition operations from the
incumbent TSI to the incoming TSI. During this 120-day period the TSI must provide continued
Services and transition support to ensure that there is business continuity and no negative
effects to customers and customer service during the transition.

The initial Succession Plan shall be submitted no later than ninety (90) days after
commencement of the maintenance phase with the transition of the first facility as defined in
Phase I. The TSI shall update the Succession Plan with the transition of each additional facility
and implementation of each new facility within ninety (90) days of the commencement of the
maintenance phase for each subsequent Work Authorization. The updated Succession Plan
shall address changes and/or new components implemented with each facility. In addition to
updates associated with each Work Authorization, the TSI shall update the Succession Plan
annually, to reflect any other changes resulting from maintenance, configuration, or upgrades
that may impact any aspect of the Succession Plan. All updates to the Succession Plan shall be
submitted to CTRMA for review and approval. The TSI shall be responsible for supporting the
transition to the successor system, without additional cost, at the end of the contract.

2.19 MANUALS

The following sections provide information regarding reports and system user manuals.
2.19.1 Reports Manual

The TSI shall provide a Reports Manual that includes all available reports. The Reports Manual
shall include the following, at a minimum:

1. Name of the report

2. Report description

3. Version number

4. Identification of report field level reconciliation (i.e., which fields in one report can
be reconciled to another)

5. Data element dictionary defining each data element in the report to be updated and
maintained by the TSI as reports may be modified over time. With any new release
of a report, the corresponding data dictionary must be updated and provided for
approval to CTRMA along with the report

6. Latest date of any revision

7. Sample report

8. SQL queries (or similar construct)

The reporting system shall generate, display, export, and store reports as per the following
requirements:
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1. Report generation screens shall be standardized such that layout, entry fields, buttons,
search functionality, and similar features are the same across all reports.

2. Multiple tabs shall be avoided.

3. Date and time entry fields shall have a feature that allows for the quick entry of values
appropriate and typical to the given report. For example, the date and time entry fields
have a button or link that completes the From Date/Time entry fields from the
beginning of the current day, and the To Date/Time entry fields with the end of the
current day.

4. Standard reports shall be scheduled to be generated automatically on a user-defined
frequency/time or by user demand.

5. User access to reports based on pre-defined, configurable user categories.

6. Summary and detail level reports shall allow the user to drill down from summarized
data fields to obtain the detailed underlying data.

7. Standardized report format with headers and footers on all pages that contain the
following:

a. CTRMA logo

b. Report title

c. Selection criteria used to generate the report

d. Date and time when the report was generated

e. Username

f. Indicator of whether the report contains adjustment data

g. Page number and the total number of pages contained in the report
h. Subtotals

i. Printsizes ranging from letter-size to tabloid-size paper

8. Column and row titles labeled using terms that are clearly defined in user
documentation and applied consistently throughout all reports.

9. An unlimited number of columns to display the necessary data. Reports that are
intended to be printed shall be approved by CTRMA for columns, look and feel.

10. Segregation of relevant data by facility/segment.

11. Selection of one or more specific facilities and segments.

12. Range of output options including PDF, CSV, Excel 2016 (or later), and screen display.

13. Full reconciliation, whereas detail level reports support summary level reports and data
points (humbers) reconcile between them.

14. The transaction and revenue reports shall be available by the facility/segment.

15. All reports shall adhere to the report performance KPI’s.

Hourly, daily, weekly, monthly, and yearly transaction and revenue shall be available by location
(facility, plaza) and presented in row/column format as well as in graphical and/or chart format.

The TSI shall develop and submit a Reports User Manual for review, comment, and approval by

CTRMA. This manual shall detail each report delivered to CTRMA, including report name,
column headings, report parameters, and details for expected data in each column/row.
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2.19.2 System User Manuals

The TSI shall provide a set of system user manuals designed to provide the intended users with
the information necessary to perform their work as it relates to the proposed system. All
manuals provide a logical system-oriented organization and content that incorporates a full
range of diagrams, illustrations, graphics, screenshots, tables, and instructions required to
perform supported system functions. Manuals shall be provided in electronic format. As a
guiding principle for the development of the ETCS user manuals, all necessary documentation
shall be provided to allow a third party to maintain, configure, and test any proposed
customized components of the system. The TSI shall keep all user manuals current for the
duration of the contract, as described in Section 2.7.6.5, Online Document Sharing and
Document Management System.

The TSI shall develop and submit the ETCS User Manual for CTRMA to review, comment, and
approval. This manual shall cover all aspects of each subsystem functionality accessible by a
GUI, including authentication, screen navigation, menu items, and descriptions, drill-down
capability and description, graphics capability, report generation, and maintenance features.
Instructions and guidelines for power-up and shut-down, configuration settings, online
component replacement, system administration tasks including back-up, recovery, and
archiving data and files, and disaster recovery demonstration testing. Screen views shall be
including an explanation of each field, drop-down menu choice, links, and navigation buttons.

System User Manuals required for the project include the following, at a minimum:

1. Reporting manual (refer to Section 2.19.1, Reports Manual)

2. Roadside system flow diagram (that illustrates how the roadside works to generate
transactions/images and send upstream for host processing)

DVAS Manual

Audit and Reconciliation Manual

Dynamic Pricing and Trip Building Manual

MOMS User Manual

ouksWw

2.20 INTELLIGENT TRANSPORTATION SYSTEMS (ITS) MAINTENANCE

CTRMA may request the TSI to perform maintenance services on the existing and/or proposed
ITS, as identified in this document. These supplemental services may include installation,
maintenance, and repairs for existing and future ITS devices and infrastructure, owned by
CTRMA, referred to hereinafter as the ITS. The ITS may consist of, but is not limited to, the
following:

1. Device grounding and surge suppression
Conduit, laterals, and duct bank
Communications cable

Pull, splice, and junction boxes

Electrical power service assemblies
Device poles and mounting assemblies

oUuhswWwN
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7. Radar Vehicle Sensing Device (RVSD)

8. Bluetooth reader devices

9. Equipment, network, and remote cabinets

10. Video equipment, including CCTV cameras, video encoders/decoders, and video wall
components

11. Network devices, including aggregation/distribution, edge switches, terminal servers,
Ethernet extenders, and media converters

12. Highway signing, including DMS, embedded dynamic messaging signs (EDMS), and
electronic display signs, as well as supporting structures

13. Connected Vehicle (CV) infrastructure, including roadside units (RSU) and in-cabinet
equipment

14. Wrong Way Driving Systems (WWDS)

15. Wireless communication devices

16. Communications hubs and equipment shelters

17. Environmental conditioning equipment

18. UPS (future)

19. Ramp metering assemblies (future)

20. Visibility Sensors (future)

21. Road weather information systems (RWIS) (future)

22. Ancillary facilities (i.e., LoneStar® data servers and workstations)

23. Advanced Traffic Management Systems (ATMS) software

24. Application-Specific software packages (e.g., Video Analytics, Connected Vehicle
applications)

25. Automated License Plate Readers (ALPRs)

26. Hardware, software, and firmware related to ITS equipment and other traffic control
devices

2.20.1 Services to be Provided

Maintenance of the ITS may include scheduled maintenance, non-scheduled maintenance and
repairs, and emergency repair services.

2.20.1.1 Scheduled Maintenance Services

The TSI will coordinate the frequency of scheduled maintenance services with CTRMA. The TSI
will be responsible for responding to maintenance requests according to the priority assigned
by CTRMA. At the discretion of CTRMA, the TSI may be dispatched to any work priority deemed
appropriate by CTRMA.

2.20.1.2 Device Site Deficiencies

In the event the TSI encounters minor and/or major device deficiencies while performing
preventive maintenance services as outlined above, the TSI shall correct such deficiencies
during the preventive maintenance site visit whenever possible. CTRMA shall approve major
device deficiencies corrections.
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CTRMA considers minor deficiencies to be items such as, but not limited to, an unplugged
device cable, tripped circuit breaker, or loose connector. CTRMA considers major deficiencies to
be items such as, but not limited to, a non-functional device site with damaged equipment,
components exposed to weather, exposed power cabling, or items constituting a safety hazard.
The TSI would immediately contact CTRMA to report major deficiencies.

2.20.1.3 Non-Scheduled Maintenance and Repairs

Non-scheduled maintenance includes reactive maintenance, replacements, and diagnostic work
necessary to correct deficiencies and keep the ITS operational. This work is not scheduled but is
often generated by failures caused by acts of God, construction, or accidents. Non-scheduled
maintenance may include, but is not limited to:

1. Field repair or replacement of ancillary parts or equipment for any ITS device

Resetting DMSs

Resetting and focusing CCTV lenses

Resetting RVDS

Resetting RSUs

Resetting WWDS detection

Configuring or repairing the communications network, including switches and terminal

servers

8. Configuring or repairing CCTV video transmission equipment, including encoders and
decoders, as applicable

9. Testing fiber optic cable (FOC) for optical budget requirements

10. Repairing damage caused by vandalism or accidents

Nous~wN

If the cause of a failure is unknown, CTRMA may have the TSI perform diagnostic work as
required to determine the cause of the failure.

2.20.2 Diagnostic and Troubleshooting Services

The TSI may be required to provide diagnostic and troubleshooting services when equipment is
inoperable, and field troubleshooting is needed to identify the problem, as coordinated with
CTRMA. Diagnostic and troubleshooting services include, but are not limited to:

1. Field diagnostic testing and troubleshooting

2. Minor equipment repairs following diagnosis

3. Diagnostic and repair report/documentation

4. Equipment failure/defective equipment investigation

2.20.3 Repair Services

Repairs and/or parts replacement may be covered under this effort, as approved by CTRMA.
The TSI will submit a written request(s) to CTRMA for approval of any additional labor usage
and expenditures that are not covered. Descriptions of additional labor, materials, and
equipment will be included as part of a work request as well as a justification for the work.
Repairs that require expertise and/or specialized equipment of the manufacturer will be
considered original equipment manufacturer (OEM) repairs. OEM repairs are those specialized
repairs that cannot be made by the TSI and must be made by a manufacturer or vendor of the
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equipment/component. In the event a device manufacturer is no longer producing, selling, or
repairing a specific device, the TSI will research, price, and present an alternative product to
CTRMA.

The TSl is required to assure CTRMA that warranties are not voided by TSI repair services or
other actions of the TSI at any point during the contract. If a device warranty expires, the TSI
will notify CTRMA for the option to renew and/or replace the device if the unit is non-
operational.

2.20.3.1 Field Site Repair

The TSI will have the necessary equipment and personnel capable of maintaining and repairing
the field equipment and infrastructure deployed throughout the geographic coverage area of
CTRMA. This includes a variety of devices and communications infrastructure. Field site repair
includes, but is not limited to, device replacement, electrical service work and repair, optical
fiber cable splicing and troubleshooting, Optical Time Domain Reflectometer (OTDR) testing,
fiber enclosure/fiber distribution panel installations, and terminations, as necessary.

The TSI will have the capability to install both open trench and directional bore conduit for new
installation and replacement of damaged conduit. It may be the responsibility of the TSI to
perform all subsurface utility engineering (SUE) and obtain any permits required before the TSI
commences any work, as requested by CTRMA. After completion of the device and/or
communications infrastructure work by the TSI, a report will be presented to CTRMA for record-
keeping of changes made to the fiber communication infrastructure and other components of
the ITS.

1. Minor Repair: Minor repairs/replacement of ITS components due to equipment
malfunction or end-of-service-life. Minor repairs also include, but are not limited to,
reattaching loose cable connections, power reset of all equipment, and other incidental
repair work. The TSI will perform the necessary repair/replacement work, which
includes diagnostic services.

2. Major Repair: Major repairs are defined as non-typical repairs that need diagnostic
services to identify the problem, extensive repair services, MOT and lane closures, utility
coordination, or other regional agency coordination, such as damage caused by crashes,
vandalism, theft, weather events, fiber cuts, power loss from the utility service point,
and construction activity. Typical major repairs and parts replacement consist of but are
not limited to, repair or replacement of damaged, missing, or malfunctioning equipment
to maintain the ITS operation and functionality.

3. Warranty Repair: The TSI will act on behalf of CTRMA to track manufacturer warranties
and pursue warranty repairs from device manufacturers when the manufacturer’s
warranty covers failures. The TSI is responsible for coordinating warranty repairs with
CTRMA and the device manufacturer/reseller.

2.20.3.2 Equipment Replacement

This work may include furnishing replacement devices needed for the maintenance of the ITS,
as required. Technical data sheets for all new replacement parts will be required to be
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submitted and approved by CTRMA. Proposed replacement parts will be the latest compatible
technology, equal to or better in function and quality to existing ITS components or equipment.

2.20.4 Emergency Repair Services

Emergency services consist of the restoration of components resulting from any malfunction or
damage that creates a safety hazard or severely reduces the operational effectiveness of the
overall ITS. The TSI may immediately correct any safety hazards discovered in the ITS, as
requested by CTRMA. Failures tend to be caused by severe and unusual forces of nature,
crashes and collisions, vandalism, theft, fire, erosion, and extreme exposure to chemicals or
pollutants.

The TSI will be required to document malfunction and damage that necessitates emergency
repair services. At a minimum, documentation will include:

1. Device location, type, model, and serial and control number

Date and time of the incident

Cause of failure and name of the person reporting failure

The site needs analysis and digital photo documentation

Immediate repairs and corrective actions are taken, including temporary repairs and

repair cost breakdown

6. Corrective actions necessary for permanent repairs to be performed, including parts list,
schedule, and estimated cost

uhwN

2.20.5 Equipment Logs

The TSI will be required to document equipment and activities performed at each ITS device
location. The TSI will be required to maintain an equipment log that documents preventive
scheduled maintenance and repair services, including repair logs, parts replacement, special
notes, recommendations, and equipment warranty records. Device records will be required to
include, but will not be limited to:

=

Device location, number, and type

Model and serial number

Firmware version

Manufacturer

Date, time, and description of the failure

Report of failure source

Response details including arrival time, site conditions, and actions are taken
Resolution details with documentation

Spare part used, including type, model, serial, and control number

10 Replacement part notes and repair actions
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2.21 DATA PLATFORM

CTRMA may request at CTRMA’s option the TSI to develop a back-office architecture design
that provides to provide additional Data Platform Hosting and development of a transaction
processing system, including the following:

W

6.

Centralized, secure, and redundant data hosting for all data entities necessary for toll
transaction processing

External data exchange points that provide flexible structured transaction data
transmissions to and from third parties

Multi-step modular pricing and discounting business logic

Auditable data governance and security

UX/Ul-driven data and business process administration

Public, external, and internal fixed reporting & cached data access

2.21.1 Data Platform Releases

CTRMA has organized the Data Platform program into multiple releases as described in Sections
2.21.1.1 through 2.21.1.6.

2.21.1.1 Release 1 Data Platform

Nouk~wnNeR

8.
9.

Assessment, selection, and implementation of hosting solution(s)

Hosting topology design and hardware/software implementation

Selection, licensing, and implementation of data platform application(s)
Defining rules/requirements for Availability, Retention, and Recovery
Availability, Capacity, Redundancy, Security, et. al. declaration and testing
Development of Fixed Toll Road Transaction database(s) and relationships
Design, development, and testing for external Fixed Toll Road Transaction data
exchanges (Fixed file, API, XML, JSON)

Policies & Procedures documentation

Initialization of Source Data Entity Catalog

10. Assessment, selection, and implementation of e-discovery toolset(s)

2.21.1.2 Release 2 Interim Routing & Data Exchanges

1.
2.
3.

o

Development of IOP Hub database(s) and relationships

Development of DMV Hub database(s) and relationships

Design, development, and testing for external IOP Hub data exchanges (Fixed file, API,
XML, JSON)

Design, development, and testing for external DMV Hub data exchanges (Fixed file, API,
XML, JSON)

Policies & Procedures documentation

Revision of Source Data Entity Catalog

Development of automated business process(es) for payor ID and payment path routing
logic
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8.

Development of UX/UI for monitoring and reporting of automated business process(es)
for payor ID and payment path routing logic

2.21.1.3 Release 3 Data Governance & Reporting Cache

uhwWwnN R
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10.
11.
12.
13.

Development of Reporting Cache data platform

Development of Public Reporting database(s) and relationships

Implementation and testing of data push from master data source to Reporting Cache
Development of automated Public Report