Prepared for
Travis County and the City of Austin

AUSTIN-TRAVIS COUNTY
COMMUNITY WILDFIRE
PROTECTION PLAN

Prepared by
Bowman Consulting Group, Ltd.
3101 Bee Cave Road, Suite 100
Austin, Texas 78746

with: Baylor University
FireCAP

WILDFIRE IS
EVERYONE'S BATTLE

Final Draft June 30, 2014
Revised October 17, 2014






TABLE OF CONTENTS
BOWMAN © 2014 PROJECT NO. 5516-01-001

Contents
0.0 BRIEFING PAPER ...ttt ettt et e e et et e e et e et s e et e ea e et b e e st e s e e et s esasseteeansernns 1
1.0 TN LR O 1510 L 1 7
1.1 BASIS FOR COMMUNITY WILDFIRE PROTECTION PLANS ... 8
1.2 ST AT EMENT OF INT ENT oo ettt e e e e e e e eeenn 9
1.3 GO A LS e e et e e e et e ee e e et —ateat e aar————— 10
1.4 (O] N | O I AV =t T TP 10
1.5 COLLABORATION AND PLANNING PROCESS. . ... oottt e e 11
1.6 STAKEHOLDER INVOLY EMENT ... et 12
1.6.1 COMMUNITY STAKEHOLDERS ...t e et e et e e e e et e e e e e eata e s eaaa s enananaees 13
1.6.2 EXPERT STAKEHOLDERS ........oeiiiiee ettt e e e e e e et e e e e e e e e aeeeeeseeaees 13
1.6.3 WILDFIRE PREVENTION STAKEHOLDERS ... ..ottt e e e e e e e et e e ea e e eeaaas 15
1.6.4 COMMUNITY VALUES ..o et e et e e e e e e e e e e e e e e e e eaeseeeeeresanaaes 15
1.6.5 COMMUNITY CONCERNS . ....ccc ettt e e e ettt e e e e e e e e e e e e e e e ee it eeeeeeraaanaeeees 20
2.0 COMMUNITY PROFILE oottt ettt e et et et e et et et e e e e e e e ear et e e eeneeens 27
2.1 LOCATION AND GENERAL LANDS CAPE ...t 27
2.1.1 [ 102N I [0 ]\ 27
2.1.2 GENERAL LANDSCAPE ...ttt e e e e e et e e e e e et et e e e e e e eeaaa e eeeeeeeererenaans 27
2.2 CLIMATE AND VEGE T TATION ...ttt et et e ettt e e e e e et e e e e r e e e e nenens 29
2.2.1 (07 I YN I = TR 29
2.2.2 AV =L 72N (O ] T 30
2.3 SENSITIVE ENVIRONMEN TS ..ottt e e e e 31
2.3.1 PROTECGTED SPECIES ... ..ottt e ettt e e e et e e e eae e e ea e e saa s esaasasstassessanseenaneees 31
2.3.2 QAN = 18 7 I N 1 22O 34
2.3.3 FOREST HEALTH CONDITIONS ...ttt e e e e e et e e e e et et e e e e e e e resaneaeaaeeaes 35
2.4 POPULATION AND LAND USE ...ttt e e e e e et e e e e e e e e e 39
2.5 FACILITIES OF CONCERN/INT ERE ST ..o oottt es 45
2.6 UTILITIES AND TRANSP OR T ATION ..o et 45
2.7 FIRE RESPONSE CAPABILITIES ... ...ttt e e et e e et e e e e e e e e e 49
2.71 ADDITIONAL FIRE RESPONSE CAPABILITIES ...ttt e e 52
2.7.2 EMERGENCY FACILITIES ...ttt e et e e et e e e e e e e e e e e st e e eaa e e ssaaeseesansenaans 54
2.7.3 FIRE FIGHTING EQUIPIMENT ...ttt ettt ettt e e e e e e e e e e e et e s e st s e eaa e e ssaaneseenannseennns 54
2.8 GOV E RNIMEN T ettt ettt e et e e e e e e e e e enees 55
2.8.1 GENERAL ORGANIZATION ...ttt e et e et e e e et e e e e e e e e e e e s s s s eaan e s seansseesannsesesnnnaees 55
2.8.2 CODES AND REGULATIONS ...ttt e e e e ettt e e e e e e et e e e e e e e e e aaa e e e e e eeeeeeeenaaes 59
2.8.3 INTER-JURISDICTIONAL RELATIONSHIPS ...t e e e e e e e aaaas 76
3.0 FIRE ENVIRONMENT oottt ettt ettt e e et e et e e et e e eb s e st st e s et s e sa s e st s ean e sbarasteseraseesnns 95
3.1 FIRE OCCURRENGCE ... .ot e et e e et e e e et e e e r e e e e s 95
3.1.1 HISTORICAL FIRE OCCURRENCE .......ou ittt e e e e e et e e e e e e e e e e eeaeeeeeeees 95
3.1.2 CURRENT FIRE OCCURRENCE ... ..ottt e e e e e e e et e s e e e e sat e e e saaesenaaneaees 96
3.2 FIRE BEHAVWVIOR ..ottt e et e e e e et e e e et e e et e e e e e e e e e e e neeenaaaeeeenns 100
3.2.1 L ] I o s ST 101
3.2.2 FUEL CHARA CTERISTICS ..ottt et et e e et e e e e e e e e e e e e st e s e st sessaa s e saaneaeesannsenes 103
3.2.3 R AT AN I = N 104
3.24 ADDITION AL FA CT OR S ..ot e e e ettt e et et eeeae e e e et e e e e aa e s e sansaeaaa e ssaaesesaneseneas 105
Bowman

CONSULTING Page i



TABLE OF CONTENTS
BOWMAN © 2014 PROJECT NO. 5516-01-001

3.3
4.0
4.1
42
4.2.1
422
423
424
425
426
427
43
4.3.1
4.3.2
4.3.3
434
4.4
45
5.0
5.1
5.2
5.3
5.3.1
5.3.2
5.3.3
534
5.3.5
5.3.6
5.3.7
5.3.8
5.3.9

54
5.4.1
54.2
543
54.4
54.5
54.6
54.7
54.8
54.9

5.5

5.6
5.6.1

6.0

6.1

FIRE ECOLOGY ..ottt b ettt a e e bt bt e s e e e eare e s e nenees 106
RISK ASSESSMENT ...ttt e e s e e s e e s s e e e s s 109
PURPOSES FOR WILDFIRE RISK MODELING ..ottt 109
WILDFIRE RISK MODELING FOR THE ATC CWPP ..ottt 110
OVERVIEW ... e e e e n e 111
GIS DATABASE DEVELOPMENT ..ot s s 112
FIRE BEHAVIOR MODELING ..o s e 113
FIRE RISK. ... e e s en e s sneeene 116
FUEL MITIGATION POTENTIAL ..o s s 118
COMMUNITY DAT A e s e e e st e e s e e e s b e e s ae e s en e e s ne e 119
INITIAL RISK ASSESSMENT .....ooiiiiii i e s 123
RELATIVE RISK DETERMINATION ...ttt 129
DETERMINING THE PLAN AREA FOR A LOCAL-LEVEL CWPP .......cccoiiiiiiiiiicc e, 130
PLANNING UNITS e aes e s ene e eaae e 131
RELATIVE RISK RANKING ... .o s e 140
PLANNING UNIT EXHIBITS ..o s s 148
PHYSICAL OBSERVATION AND ASSESSMENT ....utiiiiiiiiiie ittt 151
RISK ASSESSMENT SUMMARY ...ttt st e e 152
MITIGATION STRATEGIES ...ttt 157
PUBLIC EDUGCATION ...ttt ettt sttt ettt e nnr e s e e eennees 160
LOCAL-LEVEL CWPPS ...ttt ettt ettt et e e ettt e s rabe e e e eanneas 165
HOME IGNITION ZONE STRATEGIES .......ooi ittt 168
DEBUNKING MYTHS ABOUT WILDFIRE ........ooiiiiii e s 169
FIRST THINGS FIRST: TARGET THE HOME IGNITION ZONE ..........cooiii e 170
HOW EMBERS, NOT DIRECT OR RADIENT HEAT, BURN MORE HOMES .............ccccooiiiiiiiiiin, 170
HARDEN YOUR HOME ... .o e 174
ZONE ONE: DEFENSIBLE SPACE .......oo s 175
ZONE TWO: REDUCED FUEL ZONE ... 182
ZONE THREE: COMMUNITY PROTECTION ZONE ........ccooiiiii e 183
STOP AT THE PROPERTY LINE AND OVERLAPPING HOME IGNITION ZONES ............ccccooiiiinen. 184
WHY FUEL REDUCTION IN THE COMMUNITY PROTECTION ZONE
WILL PROTECT MOST HOMES ... s s s 186
FUEL REDUGTION. ...ttt ittt ettt ettt eh e sttt sab et bt e s ne e s e e ennes 187
GENERAL ISSUES FOR FUEL REDUCTION ......coiiiiiiii i s 189
FUEL TYPES . e e e s st s sa s s ee e s an e 194
FUEL REDUCTION PRINCIPLES ..ottt 213
TREATMENT OBUJECTIVES ... e e e 214
GENERAL FUEL REDUCTION STRATEGIES ... ..o 215
TREATMENTS FOR FUEL REDUCTION .......ooiiiiiii s e 217
SITE CONDITIONS CONSIDERATIONS ... .o e 231
MANAGEMENT OF MITIGATION BYPRODUCGTS ..o 243
SUPPLEMENTAL INFORMATION. ..ottt s s 246
COORDINATE CODES TO SUPPORT FIRE-ADAPTED COMMUNITIES .......ccccoooiiiiiiiieenn 247
WILDFIRE MITIGATION STRATEGIES BUILDER .....ccoiiiiiiiiiiiieeeee e 251
SUPPLEMENTAL TOOLS BUILDER ... e s 265
PLAN IMPLEMENTATION ....coiiiiiiiiie ittt sttt e s e e 273
PLAN ADOPTION ...ttt ettt rb ettt nb et st e st s e e sneesenees 273

Bowmq_r!

CONSULT



TABLE OF CONTENTS
BOWMAN © 2014 PROJECT NO. 5516-01-001

6.2 RECOMMENDATIONS FOR IMPLEMENTATION ...ttt 273
6.21  FORMALIZE JWTF INTO A PERMANENT COALITION. .....cotutiiiiiiiintiniseeeseissieesissseesseessesssessessseens 273
6.2.2  OUTREACH AND PUBLIC EDUCATION.......cuiuiuiuimitesiseeseeissessssesesss e sessseissse s eessse s essessssenssesans 275
6.2.3  PROMOTION OF LOCAL-LEVEL CWPP DEVELOPMENT .....cotuiiiiiiiniieiieneeinsieeeessieseiesseeeeesseeseenes 289
6.24  FACILITATE PUBLIC ACCESS TO RISK ASSESSMENT DATABASE........c.cciiiiireiinieinsineeeneeeeeeeen. 293
6.2.5 ~ PROMOTE PROPERTY PROTECTION ......oiuiiuiiiuiuciiuinceneseiseesssisseesssessse s sssssse st ss s esssensssans 294
6.2.3  DEVELOP A COORDINATED FUEL-REDUCTION PLAN......c.coitiirimiiininiinrseieieeseessieseseseeeeeesseeseeeans 296
6.24  MODEL AND TEST INNOVATIVE MITIGATION STRATEGIES.......ccoiiriiinireireieeeeneieeeeseeeeeeseseeeeeens 298
6.2.5  GROW WILDLAND FIREFIGHTING CAPABILITIES IN STEP WITH THE

EXPANDING WU ..ottt ettt 299

6.3 PROGRESS REVIEWS ...ttt e e e e e et e e e e e e e e e e e e e e e e e e nnnnneeeeas 299

6.4 PLAN UPDATES ...ttt ettt ettt e ettt e e sttt e e sttt e e e s sttt e e snse e e e s antbeeeaansseeannneeens 299

7.0 CTI @ 1517 Y o PO PP PO PR PPPP 301

8.0 ACRONYMS it e ettt e e e e e s e et e e e e e e s bbb e et e e e e e e e b b e b e et e e e e e e aanrreaeeees 305

9.0 REFERENGCES ...ttt s 309

Figures

Figure 1. CWPP internal stakeholder meeting..............uuueiiiiiiiiiiiii e 14

Figure 2. Parks, open spaces and preserves within

the Austin-Travis County CWPP planning area. ............ccccuveeeeeeeiiiniiiiiiieeeeeeene 18

Figure 3. Lake Possum Kingdom Fire 2011 (Photo courtesy of Justice Jones) ....................... 21

Figure 4. Austin-Travis County CWPP planning ar€a. .............coooeeviiiii e, 28

Figure 5. Fire stations in Travis COUNLY. .........oiiiiiiiiiii e 50

Figure 6. U.S. Fish and Wildlife Service fire crew at Balcones Canyonlands NWR

(Abra Zobel, USFWS). ...ttt e e e e 53

Figure 7. Dispatched Incidents in Travis County, 2011 (Thies 2013). ......cevveiiiiiiiiiiiiiiiiiiiiieeeeee. 97

Figure 8. Wildfire ignition density, Travis County, 2005 — 2009. ........ccccooiiiiiiiiiiiiiieeeeeiiiee 100

Figure 9. Sparse, dry-climate grass

(Photo courtesy of Spatial Ecology Laboratory at Baylor University)................ 102

Figure 10. Aggrading juniper shrub

(Photo courtesy of Spatial Ecology Laboratory at Baylor University) ................ 102

Figure 12. Mixed juniper hardwood forest.

(Photo courtesy of Spatial Ecology Laboratory at Baylor University)................ 103

Figure 11. Closed juniper woodland

(Photo courtesy of Spatial Ecology Laboratory at Baylor University) ................ 103

Figure 13. Windrose Plot, Austin, Texas (lowa Environmental Mesonet 2013)............ccccooe... 105

Figure 14. Structure Combustion Risk by parcel based community.............cccccooeiiiiiiiiinnnnnnn. 121

Figure 15. Spot Risk by parcel based community............cccooieiiiiiiiiiiiiee e, 122

Figure 16. Sample ESD based Structure Combustion Risk map ..........cccceevvvviiiniieieeiiiiiiinnnn. 126

Figure 17. Sample ESD based Spot RiSK Map ......ccoovviiiiiiiiiiiiee e 127

Figure 18. Sample municipality map showing Structure Combustion Risk and Spot Risk....... 128

Figure 19. Index Map for ATC CWPP Planning UNitS............coeiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeee 133

Figure 20. Planning Units in the Northwest Zone ... 134

Figure 21. Planning Units in the North Central Zone ..., 135

Figure 22. Planning Units in the Northeast Zone............coooviiiiiii e 136

Figure 23. Planning Units in the Southwest Zone...........cccoooo i, 137

Bowman

Page iii



TABLE OF CONTENTS
BOWMAN © 2014 PROJECT NO. 5516-01-001

Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.

Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.

Figure 38.
Figure 39.
Figure 40.

Figure 41.
Figure 42.
Figure 43.
Figure 44.
Figure 45.
Figure 46.
Figure 47.
Figure 48.
Figure 49.
Figure 51.
Figure 50.
Figure 52.
Figure 53.
Figure 54.
Figure 55.
Figure 56.

Figure 57.

Figure 58.

Planning Units in the South Central Zone............viiiiiiiii 138
Planning Units in the Southeast Zone ... 139
Planning Units by Structure Combustion Risk Ranking ............ccccccooiiiiiiiiniinnnnns 143
Sample Planning Unit Exhibit — NW10 — Emma Long Park PU - exhibit page. ...... 149
Sample Planning Unit Exhibit — NW10 — Emma Long Park PU - data page........... 150
Hypothetical local level CWPPs with a Planning Unit. ............ccccccooiiiiii. 154
Home survivability can be attributed to multiple factors that cannot be separated as

individual units. They must be examined equally and concurrently if we are to
understand all aspects of wildfire impacts on structures relative to the type and

length of exposure from a wildfire event (Ridenour et al. 2012)........................ 159
Example of a Daily Fire Danger Map available from TWC and TICC..................... 165
Home Ignition Zone — Example of Defensible Space (Bowman 2014)................... 172
Homeowner reducing spot fire risk by cleaning out gutters...............cccoeiis 174
Homes that survived wildfire by implementing the Home Ignition Zone principles. 182
Stop at the property line (Bowman 2014). .........uuiiiiiiiiieecce e 184
Fire behaviour characteristics chart. ... 195

Fire behavior/fire characteristics — intensity and Potential suppression can be
affected by fuel types and their quantity (Andrews and Rothermel 1981). ........ 196
Rate of spread and flame length for sparse dry climate grass fuels

(Scott and Burgan 2005). .........uuuiiiiiieeiiiiiiiie e 200
Rate of spread and flame length for low load activity fuels

(Scott and Burgan 2005). ........ccouuiuiiiiiiee e 201
Rate of spread and flame length for low load blowdown fuels

(Scott and Burgan 2005). ........ccouriuiiiieiei e 202
Closed juniper woodland (Photos courtesy Glen Gillman). ...........ccccccieeiiieienieen, 202
Mixed juniper hardwood forest (Photos courtesy Glen Gillman). ............ccccceeens 203
Juniper shrub/savannas (Photos courtesy Glen Gillman). ...........ccccccceieeiiiiiiinee. 205
Tall grass (may include oak savannas) (Photo courtesy Glen Gillman). ................ 207
Tall grass (may include oak savannas) (Photo courtesy Glen Gillman). ................ 208
Slash (Photo courtesy BCP)........eeiiiiiiiiiii e 210
Examples of types of tree pruning (International Society of Arboriculture)............. 221
Prescribed fire fuel reduction project at Commons Ford (Commons Ford PRO)....228
ESD 4 Courtesy Brush Disposal Service (ESD 4). .......ooocuiiiiiiiiiiiiiiiiiieeeeee e 244
Tall grass (may include oak savannas) (Photo courtesy of Glen Gillman). ............ 257
Short grass (may include oak savannas) (Photo courtesy of Glen Gillman)........... 257
Closed juniper woodland (Photos courtesy of Glen Gillman). ...........cccocccviiieeeeen. 259
Mixed juniper harwood forest (Photos courtesy of Glen Gillman). ...........cccccooo.. 260
Juniper shrub / savannas (Photos courtesy of Glen Gillman). .........cc..cccc.ooooeeien. 261
Slash (Photo courtesy of the BCP). ...........uuiiiiiiiiie e 263

An example of wildfire preparedness billboard created by the Ad Council and the
U.S. Forest Service. (Photo attributed to @smokey_bear Twitter account).....279
Austin Wildfire Community Preparedness workshop on May 3, 2014, at the J.J.

Pickle Commons Learning Center. (Photo courtesy Justice Jones)................. 281
Prescribed fire fuel reduction at Commons Ford Ranch Metropolitan Park — Prairie
Restoration Project (Commons Ford PRO). ........ccoiiiiiiiiiiiiiiecceceeee e, 297

Bowman

Page iv



TABLE OF CONTENTS
BOWMAN © 2014 PROJECT NO. 5516-01-001

Tables
Table 2. Community characteristics of the Austin-Travis County CWPP planning area............ 40
Table 3. Fire-adapted communities within the Austin-Travis County CWPP planning area....... 43
Table 4. Airports and Facilities within the Austin-Travis County CWPP planning area.............. 46
Table 5. Water and Wastewater utilities within

the Austin-Travis County CWPP planning area.” ...........ccccoeeeeeieiiiiiiiiiiieeeeeeene 47
Table 6. Travis County firefighting reSOUrCES. ........ccooiiiiiiiiiiiii e 51
Table 7. Travis County firefighting equipment. ... 54
Table 8. Regulatory considerations regarding wildfire mitigation activities for other

municipalities within the Austin-Travis County CWPP planning area.................. 73
Table 1. Texas Ecological Systems Classifications (TPWD AND TNRIS 2009).............cccceee. 82
Table 9. Ignition causes for wildfire in Travis County, 1998 through 2012. ..o 99
Table 10. Fuel Types for FlamMap ANalySis ...........ccoiiiiiiiiiiie e 112
Table 11. Output files for the wildfire modeling simulations for the CWPP planning area. ...... 115
Table 12. Mean and maximum simulated fire sizes calculated for each fuel type. .................. 116
Table 13. Structure combustion and spot risk assessments for municipalities

in the Austin-Travis County CWPP Plan Area. ..........coveeiiiiiiiiiiiceie e, 123

Table 14. Structure Combustion and Spot Risk Assessments
for Fire Departments/Emergency Service Districts in Travis County, Texas.....124

Table 15. Planning Units by Structure Combustion Risk Ranking..............ccccoeeeiiiiiii. 141
Table 16. Northern Planning Unit Structure Combustion Risk & Spot Risk Rankings. ............ 144
Table 17. Southern Planning Unit Structure Combustion Risk & Spot Risk Rankings............. 146
Table 18. FD/ESD Listing with PU by Structure Combustion Risk Category.............ccccceeeeeen. 147
Table 19. Comparison of Regional and Local-Level CWPP.............cviiiiiiiiiieceee e, 166
Table 20. Key areas and useful tips for home hardening............ccccvviiiiiiiiiiiiice e, 178
Table 21. Relationship Between Risk Assessment and Mitigation Strategy Fuel Types.......... 198
Table 23. Primary fuel management treatments for wildfire risk reduction............................. 223
Table 24. Prioritization of Municipalities for Local-Level CWPP Promotion......................ooe. 291
Appendices

Appendix A — Stakeholder Information

Appendix B — Fire Risk Modeling for the City of Austin and Travis County (Baylor University)
Appendix C — Risk Exhibits

Appendix D — Fuels Reduction and Structural Hardening Resources

Appendix E — Toolkit for Local-Level CWPPs

Bowman

Page v





