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DRAFT Mission Statement

Fort Worth’s Urban Forest Master Plan provides the framework to maintain, protect, and
enhance the City’s urban forest. Fort Worth is dedicated to achieving the goals set forth in
this Plan through shared commitments with its partners and residents. This shared
commitment will lead to a city where the benefits of the urban forest are utilized for
environmental, economic, and local success for present and future generations.

DRAFT Vision Statement

Fort Worth’s urban forest is an integrated and valued part of our city that enhances the
livability, economic development, and environmental integrity of the community. We will
strive to create and sustain a resilient, inclusive, and diverse urban forest that serves as the
cornerstone of a vibrant, cool, healthy, and prosperous city.




(This page intentionally left blank)



TABLE OF CONTENTS

Urban Forest Master Plan Framework........ccccoiiiiiiiiiiieeccce e
Defining Urban Forestry, Forestry, and Tree Types ....cccccccvvviiiiiiiiiiiiiieeeeeeeenn, 4

Tree Management in FOrt Worth ...

Technical Report FrameEWOrK ........cooiiiiiiiiiiiiiiiiiiiiiiiiiieciiieeeeeeeeeeeeeeeeeeeee e eee e e e

Element 1: Existing Plans and PoOliCI@S......ccccocoeiiiiiiiiiii i,

PUrpOS e L e N A R N I . ...eeeeeeenenenanananas

P rOCeSS. .. G R L o <« vevesensnsnanananananes
RESUILS. ... R B 1 % oo w s SR o e oo S e v o, 7o AP RSURE C RN PR, (IR il euveeeeenneeeaannnens 11
Document Gathering and REVIEWS........ociiiiiiiiiiiiiciieieecsieeeeeiieee et e e s ssteessesteae s s seeeessseeeesssseeeesanns 11
Alignment of City Plans and Policies with Urban FOrestry .......cccccoooeiiiiiiiiinciieeeiciiieeeecieeeeenns 12
Tree-related Ordinances, Regulations, and Standards..........cccccccoiviiivieieee e, 24
Potential or Recommended Tree Canopy Goals by Future Land Use............ccoeccvvvveeeeennnn. 59
Phase One Changes to the Urban Forestry OrdinanCe..........cccceeeviiiieieiiiee i et 62
DiSCUSSION ....... 5. 3 s - SR S S 4 P SR ey oo T L e SOEIR WO . L iireeennnanneeeensannns 63
Element 2: Internal ENSagement ........ccooeei i ee e 66
PUrpoSe it o i v . e R R A e - oot L SEREL OSSR RO Wi | e i e vevennnnnas 66
P rOCE S S G i e T o S i O B T A v vesenenanes 66
Internal Stakeholder Meetings and INtErVIEWS ..........cooiiiiiiieiiiiiiieccciiee e e s 66
ReesUlES s T o T N e N O DA W0 . b oo eeenvenen 68
DiSCUSSI O, e e, T2 co e ey 141 \ SIS e 2 e LA SN SRR SORRNRRRRCIRROR 2k ... ... ...« .o 82
Element 3: External ENagement .......cccoooiiiiiiiiiiiiiicieeieeeeee vt eeeata e 84
PUrRGSE.... .3 R A sty L A Sgme i he S S e RGRE s« 5, e S S SR B o AL ASESRRIEIN D e . .. ... .. 84
PROGESSE. ... coni e g seene . S T el ok P S SO S LN 2o 8 07 R NRELE IR TSR G MR SN SRR, . . . /{ 84
Commumity BRgage e ntRe St sl s e R e Hdir S L AR, L SO - 2 a5 87
EeGUS ' GROUIPERESUNE S -k Wi L . TR NS TN St T ST, S e e A ST e 90
DISElS SO Mesiittaf s ... .0 ORI T N e g I AR e R T L 97
B RS ARSI SOS. .5, . . . R e et iy s 101
PLIGRD QS EF . s SEremsaaas bt oLy et . S | VR . S . LI e o T S 1 T v Y B 101
O GESSHTRN 25170 SuRTERSIN (0Ll A R S 2 ARV IR TR TR L A T L 102
Results: Tree SPecies COMPOSITION.........cciiiiiieiiiieeeeeiieeeeeitee e e ectiee e e estteeeeitareeeesataeaeeastesaeansssesesassanassases 102
RPUBlICY FRECRCETIntS S K. /20 0 Ml 1oy ./ /188 T AR W VL SO | - 2 s o 2 e s 103
U rbanjE Ores®CoOREOSITION-Taranes. | ST SEINSNNN_—G S IO, 4 . 5 k. e i e 103
Urban -EOreST S CrtICEUl RE e iat 0.0 st oe: . ...L S5 WY (EHANINN RS SRS NN | ol . : VS oo . I APl i St 105
Results: The Value, Services, and BeNefits Of TrEesS. ... .o ciiciiieiieeinnuinsiissssssssssssssssssssssssssssssssssnnsnns 107
BemefitstanciSeivicesiBeschibed.... /8. N .. .. .. LR A 109
Benefits of Fort Worth’s Urban FOreSt ..ottt e snae e ane e nneee e 112
Results: Critical and Sensitive Areas Including the Cross Timbers......ccccocccoiiieeeeiieiiciiiieeee e, 113
Description:ofithe’ Cross Timbers ... I . .. i i e s it duis o avadaneasns 114
Results: Development, Fragmentation, and Land Use Change ........cccccocoveeiviiieeccciieeeccineeeeas 120

Results: Urban Heat and EXTreme Weather ... ... et e e e e e e e e e 122



Results: Degradation of SoOils.........ccccceeiiiniiiiiiei e, e A28 T

Results: Existing and Introduced Tree Pests and DiSEASEs .......ccccceeiiiieiiiiieeecciiieeeeiieeeeesineee e 129
Results: INVAsiVe PIaNt SPECIES ...ttt e e ecree e e e e e e e e st aaeeee e e e e e s nnsaaaeeeaeesenannssanaeens 131
R e SIS N | T e e M 1 131
Results: Citywide Tree Equity and CanopPy COVEN......c.coiicciiiiiieeeeeecciiieeeeeeeesssiesseeeeesseesssnssssesssasaanns 132
Change in Tree and Other Land COVEN ...ttt ee e e e e e esnaaaaeea e e s e ssensaaeees 151
Results: Integrated Analysis and Recommendations...........ccceiiiiiiiiiiiiiie et e 153
Process for Examining the Feasibility of the 30% Canopy Goal ..........ccccceeiviiiiiiiiiiiivcineenn, 156
Requirements for the 30% CanoPy GOal .....cccoeoiiiiiiiiiiiiiicceeccce et e e st e e s ere e e e e sabaeaean 163
Alternatives to the 30% in 25 years Citywide Canopy Goal ..........cccceeeeiiiiiiiiiieeecciiee e 165
Priority Planting Areas to Achieve Tree Canopy Cover and Equity Goals.........c..ccceeuueeee.. 168

) S LS S O I e L i e e B R o Lot NS e T — 180
Element 5: Urban Forest Benchmarks..........ccccooceiiiiiiiiiiirieiicceee e, 183
P D0 S e . i R e e o R e N Y . 183
O @S S e s e N b2 M e et L L Wy 183

R S R e o R e L L L S — 185
BiSEMSSI O M. sk i ml RTINS 195
Element 6: Urban Forest Audit .....ccceevviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee 197
PURDOSERFAm 1o ..o e Ry b g L a8, Tt Lo a0 e s oics e N T e LR O S e O, 197

2 6Tt SR B £ 1) RS o S TR Lot o B e i W S B e AT AP RS B P BooBbot00000000000000000 197

R STl TS £ e T e L L O o ot o S e o 199

B R U IO R Mo Pha e P st oA O e e o i T i T T S e I KPR L e 7o 4 B 0000000000000060000000000000C 200
Interpreting the Urban FOrest AUt SCOMES ..........oooiiiiiiiiiiiiiee et saee e eenaaea s 201
SUM M AR Of B NN S, . oot ke B s s itvasseetioinnensessiusnssnsnnnanssssssnsssssssssnssssssenes 205
RECAMIMEMTATIONS ... i ieereee s L i irieiiseeieraesedeaiieiunnsaasnessssssnnnnssnnnsanasasssennnnnsannn 207
Public Tree MaintenanCe Plan ..........oo ittt et e e e s ee e e sba e e e sabee e s esabeeeessnseaeaansseeas 224
Urban Forest Emergency Preparedness and Response Strategy......cccccecvueeeeeciieeecccveeeeennen 234
Tree Pest and Disease Management SErategY ....ccccci i iiiiieii et e e e sesc e e e e 242
Considerations for Trees to Support Stormwater Management.......cccccococieiiiiiiecceviieesciiiiee e 250
Strategy for Tree and Infrastructure Conflicts........ccooi i 253
TFEE [P el SRR 2 Fonos o totons ool e ot R A o O T YL O T L LT LTI L O Y 265
Ongoing Public Engagement, Outreach, and Education Strategy ........cccccoeviiiviiieeinciieennnns 275
D TG [CE G, T R INT or o bl R L e iiveiieenes Hanvernanssnrrennassenseennanssnsesnassssnsanndsssass A
AN oY oY=t o Yo Iy AN U=y =T (=Y o Lol <1 P B
Appendix B. Industry Standards and Best Practices.......ccccocoiiiiiiiiiiiiiiiiccec et E
Appendix C. Potential Funding Mechanisms for Urban Forestry .......ccccooccvviiiieiiiiiieecccciee e, N
Appendix D. Estimated IN-house Arborist COStS......cccuuiiiiiiiiiiiiiiiec et e e sae e saeeas V
Appendix E. 2023 Urban Forest AUdit RESUIES...........coooiiiiiiiii et w
Appendix F. Recommended Tree Ordinance AmMendments........cccccceeeivciieeiiciieesecieeeescieee s HH

|

TABLES AND FIGURES

List of Tables

Table 1. Summary of the planning elements implemented to develop the Technical Report..........ccccccceveeiiiieeceenneennen. 7
Table 2. Example of the Discovery Matrix utilized to conduct the research ........c.ccocoeiieiieiie e 10
Table 3. Summary count of the documents categorized fOr resSarCh ... esae e 11



Table 4. Summary of the count of references to the AUdit CAtEEOINIES.......ccciieii e e 11
Table 5. Summary of existing policies in City plans that support or impact the urban forest........cccoccvvvvvevvevcenceennnne 12
Table 8. Potential changes to future land use canopy cover requirements to be considered for updates to the
(01 g o= Tl e /X o Y @ T e [T o - o el < PPN
Table 9. Titles for the staff participating in the ONIINE SUNVEY ... e
Table 10. Additional comments and considerations shared by staff ...
Table 11. Summary of the strengths and challenges discussed during internal stakeholder meetings
Table 12. Summary of the desired Plan outcomes as discussed at the internal stakeholder meetings
Table 13. Summary of the external stakeholders and fOCUS SroUPS......cccciiiiiiiiiiii e e srae e e aae e
Table 14. Summary of the estimated number of public trees in Fort Worth
Table 15. Most common public street tree genera based on a 2011 sample INVEeNTOry.......cccccovieieecieeciiiee e
Table 16. Most common public street trees by common name based on a 2011 sample inventory.........cccceevveennnnenn.
Table 17. Summary of the change in benefits from 2003 0 2023 ..ot e e e sbae e e saaeeeas
Table 18. Considerations, criteria, and inputs for the citywide tree canopy g0al......ccccoveiiiiiiiiiiciiicecececeee e
Table 19. Count of Census Block Groups by annual tree planting ranges to achieve 20% stocking and 30% canopy

Lol 1 4V AVLY T [T PP UPPROPPPRRRRY 156
Table 20. Canopy goals and planting requirements by future land use to achieve 30% canopy citywide ............... 159
Table 21. Canopy goals and planting requirements by planning sector to achieve 30% canopy citywide................. 161
Table 22. Summary of the various canopy goal scenarios for consideration ..........cccccoecviieiiiii et 165
Table 23. Summary of baseline conditions, tree canopy goals, and forecasted future benefits and services.......... 166

Table 24. Summary of the metrics to track the 30% canopy cover by 2050 goal
Table 25. List of cities and criteria for considering a comparison of benchmarks
Table 26. Summary of all benchmarking research utilizing the 2021 Tree City USA database ........ccccccceevvvvevcveeennnnn.
Table 27. Summary of public tree budgets compared to city populations (per capita) in 2021.. .
Table 28. Summary of benchmarking research based on Tree City USA data reported in 2021.......cc.cccccvveevvreecnnnenn.
Table 29. Summary of the benchmarking research from the Urban and Community Forestry Census................... 194
Table 30. Categories of the U.S. Forest Service Urban FOrest AUt .........ccoccuiiiiiiiiii ittt e
Table 31. Interpretation of the June 2023 Urban FOrest AUdit SCOMES .......cooiiiiiiiiiiiiiiieciiee ettt e e
Table 32. Summary of findings in the TeChNICAl REPOIT .....c.uiiiiiieee e et e e st e e e earaeas
Table 33. Overview of the Technical Report's recommendations CategOries ........cccvevvviieeiiiiciiiee e
Table 34. Recommendations to support the Urban Forest Master Plan ...
Table 35. Summary of the estimated costs for removing 1,000 City-maintained public trees.........c.cccccoevvvveevvreennen.
Table 36. Summary of the estimated trees and costs for proactive pruning programs.........ccccccecvveeiiiieeccieeeccveeesnnen.
Table 37. The ISA tree risk assessment matrix to establish a risk rating.........ccooviiiiiicii e
Table 38. General guidance for emerald ash borer preparation, management, and recovery ...

Table 39. Description of possible alternative solutions for tree and construction conflicts..........cccccooviiiiiiiiniinccnnen.
Table 40. Vulnerability of habitats to changing conditions for the common trees of North Central Texas (Source:
L0 SR O [T o oY Y W <Y R = 1) SRS
Table 41. Overview of the options evaluated for funding Fort Worth’s urban forestry goals
Table 42. Summary of financing options for Fort Worth's urban forestry g0als.......ccccvvviriievienieinieceesee e
Table 43. estimated staff and associated costs for a proactive public tree maintenance program ........ccccceeeveeveercneenne \
Table 44. Urban Forest Audit results for Fort Worth, TX (JUN@ 2023) ......ci it tee e sre e e e evaee e saeeeenns w

List of Figures

Figure 1. Overview of the framework to develop Fort Worth’s Urban Forest Master Plan.......c.cccccviiiviiniiieniniieesinennens 1
Figure 2. Map displaying the study area of Fort Worth, TX and its Extraterritorial Jurisdiction.......c.cccccccevverniiniiennennen. 2
Figure 3. lllustration of the types and ownership of trees comprising the urban forest.........cccccvvvrniiniinennenicceeee,
Figure 4. The extent and various landscapes comprising Fort Worth’s urban forest
Figure 5. Map displaying the commercial future land use in the Eastern Cross Timbers
Figure 6. Map displaying the commercial future land use in the southern region of the city with natural.............. 58
Figure 7. Primary focus questions and guiding themes for internal staff meetings and interviews
Figure 8. Staff feedback on the nature of their work as it relates to trees...
Figure 9. Staff feedback on the most important tree benefits........ccccecevvvveeenns
Figure 10. Staff feedback on the tree-related issues, concerns, and challenges
Figure 11. Staff feedback on the desired results and outcomes of the Plan ...
Figure 12. Staff feedback on the viewpoints and priorities relating to the city's urban forest... .
Figure 13. Staff feedback on the most important tree-related goals for the City.....ccccoccevieiiieciece e
Figure 14. Staff feedback on the top three important tree-related goals for the City ......cccoevveieevieieccieces
Figure 15. Summary of the departments and staff participating in the internal stakeholder meetings
Figure 16. Summary of the primary and supporting engagement activities.........
Figure 17. Common themes throughout all engagement events and sessions......... .
Figure 18. Summary of the community priorities for the urban forest ... e




Figure 19. The community's favorite types of trees based on the engagement events and sessions....
Figure 20. Summary of the community's priorities for tree planting ......c.ccccceveeevee e, .
Figure 21. Public viewpoint on priorities fOr City PrOSIrams ...ttt e e sbae e s sate e e s baeessbaeesssseeasnnns
Figure 22. Summary of the demographics of the community engagement participants.......ccccccceeviiieniieeincieeciieeeenne
Figure 23. Examples of the posts on the City's social media accounts (top) and flyers created to encourage
engagement (bottom)
Figure 24. Overview of the locations where public participants live and work
Figure 25. Public input on significant areas (left) and priority planting areas (right).......cc...........
Figure 26. Map and descriptions of the most common significant areas identified by the public................
Figure 27. Map and descriptions of the most common priority planting areas identified by the public .
Figure 28. The most common public street trees in FOrt WOITh ...t
Figure 29. Comparison of the size distribution of Fort Worth's street trees to the ideal distribution (Richards... 106
Figure 30. Summary of the condition of public trees based on the 2011 sample inventory.........cccceeeeivieeeciieecicieenns
Figure 31. Overview of the benefits and services provided by trees in COMMUNILIES ......ccccevvverciieiierce e
Figure 32. Summary of the benefits and services provided by Fort Worth's urban forest.........cccccevvevivecieiieecieeceene
Figure 33. Map of the ecological regions in Fort Worth including the Cross Timbers and prairie .................

Figure 34. Map providing an example of the Open Space Conservation Program's prioritization tool
Figure 35. Example of the loss of tree canopy cover due to development.......ccccciiiiiiiiiciiiccciicc e .
Figure 36. The effects of vegetation and trees on urban heat islands in Cities.......cccocveviivce e
Figure 37. Urban heat vulnerability for common trees of North Central TX (Source: USFS Climate Tree Atlas)...... 123
Figure 38. Tree Equity Scores for Fort Worth's Census Block Groups (American Forests)

Figure 39. Map displaying the 2018 tree canopy assessment in relation to the Tree Equity Score map...........c........ 134
Figure 40. Count of Fort Worth's Census Block Groups by Tree EqQUity SCOre range ......cccceceeeeveveesiieesiescreeseeeseesneens 135
Figure 41. People of color population ranges compared to the mean tree canopy COVer .......cccecvvvvercveecveenen. ....135
Figure 42. People in poverty ranges by Census Block Group compared to the mean tree canopy cover.... 136
Figure 43. Comparison of the mean tree canopy cover to mean surface temperatures by Census Block.... ....136
Figure 44. Mean surface temperatures by Census BIOCK GrOUP ......cociiiiiiiiiiiienienieesieetesee ettt st see e 137
Figure 45. Fort Worth's Tree EQUItY SCOIE (2023) .iuiii ittt eeie e e st e e e ste e e eetbeeeetaeeesataeesabesessaeeaasseeesasbesesasesesasseeeaes 138
Figure 46. Inputs to calculate Tre@ EQUITY SCOIES ..ottt ettt ettt e e e ta e e e s te e e e ab e e e e baee s ateeeseabeeesbaeesastaeeanes 138
Figure 47. Comparison of Tree Equity Scores of Tarrant County cities plus the City of Dallas, TX (2023). Source: Tree
EQUIitY SCOre TOOIl, AMEIICAN FOMESES ...ooiiiiiiiiieeiieett ettt ettt st sae et e st e e bt e st ebeesab e e abe e e bt e sseesa b e e sss e e st e sane e beesaseenneesnseenanenas 139
Figure 48. Comparison of Tree Equity Scores for select peer U.S. cities (2023). Source: Tree Equity Score Tool,
YN o T =T g o= 1 o T Sl T ¢ 13 -SSP U P U PPPO U OPPUPUPPPTRRPPPRE 139
Figure 49. Maps displaying the study areas (left) and the tree canopy cover mapped for these areas (right).........141
Figure 50. Tree canopy cover percentages for the stUdy ar@as.........ccciiiiiiiiiiii e 141
Figure 51. Tree canopy metrics summarized by STUAY Gr@as........cccciiiiiiiiiiiiiie ettt et e e etae e et e e e eabee e eraeeesaaaeeenes 142
Figure 52. Tree canopy metrics for the final study area .

Figure 53. Breakdown of the possible planting area and unsuitable areas within the study area........ccccoeovieenenn. 143
Figure 54. Examples of the land cover classes mapped for the tree canopy assessment.........cccccceevvvieecieeeccieeccciieeenns 143
Figure 55. Example of an area not suitable for planting trees........ccccovevieriiiniienienieeniene ....143

Figure 56. Tree canopy metrics by City planning sector ...........
Figure 57. Map of City planning sectors by tree canopy cover range. .
Figure 58. Tree canopy metrics by City future land use........ccccceeveieecrieecennnnnn. ....146
Figure 59. Map of the City's future land use by tree canopy cover range
Figure 60. Number of Census Block Groups by canopy cover and planting area ranges. .
Figure 61. Map of Census Block Groups by tree canopy COVEIN FANEE......cccoviieciierieeiiienie et steeseeeteeseee e saeesseeseeeeeeesaeeens 149
Figure 62. Tree canopy cover in Tarrant County, TX communities plus Dallas, TX. Source: Tarrant County UTC...150
Figure 63. Comparison of tree canopy cover in Fort Worth and in select U.S. cities. Source: Tarrant County UTC
L3 SOOI OO

Figure 64. Summary of land cover change from 2003 to 2023 using i-Tree Canopy

Figure 65. Change in carbon dioxide sequestration by tree canopy from 2003 to 2023 .......ccccceeveeriieenienneenieeenieenneenne 151
Figure 66. Map displaying the 200 randomized points where land cover was classified based on the location of
the point utilizing i-Tree Canopy for the 2003, 2013, and 2023 time Periods......cccoeerierriienieriieenieeieesee et e e 152
Figure 67. Scenario to achieve 30% canopy by planting 20% of available space in all Census Block Groups ....157
Figure 68. Map and description of the residential future land use types, canopy goals, and planting..........ccccce...... 160
Figure 69. Map and description of the industrial, commercial, and mixed-use types, canopy goals, and planting
[ =Te [ U114 0 a1 o | XSO P TP PP PP PPPPPPPOTTORS 160

Figure 70. Map and description of the public and private open space, vacant, agricultural, institutional,
infrastructure, and water types, canopy goals, and planting requUIr€mMeENtsS........ccccccvvieeeieecienie e
Figure 71. Scenario to achieve 30% canopy by planning sector canopy goals and planting requirements ....
Figure 72. Example of the scaled approach to canopy goals using the Census Block Groups and planning .
Figure 73. Fort Worth’s 30% canopy g80al and MilESTONES ... siar e
Figure 74. Map displaying public priorities for planting on public land within Census Block Groups with a Tree

EQUITY SCOTE IOWET TN 80 .....uiiiiiiiiii ittt ettt ettt e e st a e e e tbe e e s baeeesataeeassbeeesssbeeeassaeeasstaeesssbeeesnsaaeastseessbaeesaseeesnstaeennes 169
Figure 75. Map displaying public priorities for planting and community-based organizations in Census Block
Groups with a Tree EqUity SCOre IOWEr than 80 ........cociiiiiiiieieeeie ettt et te e e st s e s teesaae e teesseesseesaseenseesnseesseesnseennen 170

Figure 76. Map displaying public priorities for planting on institutional property such as Success High School 171
Figure 77. Map displaying public priorities for planting within Census Block Groups with more than 1,000 acres of
NV 11 F] o] Lol o) =Y o} d] g ¥ =48] o 1Yol <IN USRS PRUPRPSPPPRRRRY 172
Figure 78. Map displaying public priorities for planting within Census Block Groups that have less than 10% tree



canopy cover
Figure 79. Map displaying public priorities for planting within Census Block Groups that have an average surface

TEMPEIrAtUre Of 97 A EIEES OF BI AT .cc.uiiiieiiii ettt ettt et e e e st e e e et a e e e e bee e e atee e e bbeeesabaee e sbeeesssseeeaasaeeasteeesnsseeennsaaeenssseesns 174
Figure 80. Map displaying public priorities for planting within Census Block Groups that have 50% or more
10 0] oI=T VA o U LI | <1 PP PP PPPPUPPRS 175
Figure 81. Map displaying public priorities for planting within Census Block Groups with 70% or more minority
00 o 101 =1 T oY o 13 S 176
Figure 82. Map displaying public priorities for planting within Census Block Groups with 70% or more populations
[T T o0 ) V7= o 1V ST PO PP PPUPPTRN 177
Figure 83. Map displaying public priorities for planting within Census Block Groups with a Health Risk Index rating
OF 65 OF ZrEat@r (CDC SOUICE) .iiiiiiiiiiiiie ittt et e ettt e ettt e ettt e e s beeeestbeeeabaeeeasbaeesaabaeeaasseaeassseseasbaaeanssseeansseesanbaseanssseeansseeesssaeesnstaeennssen 178
Figure 84. Map displaying the combined priorities of the public for tree plantings and the integrated data
T o= 11V T TP PT R TRUPPPOPPPPRRY

Figure 85. Comparison of public tree budgets per capita in 2021 ..
Figure 86. Comparison of tree planting and initial care budgets in 2021
Figure 87. Comparison of tree maintenance budgets in 2021......................
Figure 88. Comparison of tree removal budgets in 2021..........
Figure 89. Comparison of volunteer hours in 2021 .........ccccccueeen.

Figure 90. Comparison of the number of trees planted iN 202L........cccoi it e ssae e e saaeeees
Figure 91. Comparison of the number of trees pruned iN 2021.........ccooiiiiiiiiiiiiie e e s e st e ebe e e s sraeeesaaeeeaes
Figure 92. Comparison of the number of trees removed in 2021.......ccccccveeiiecierieeceese e
Figure 93. Comparison of public tree budgets nationwide, regionally, and by population group
Figure 94. Average budget per tree compared to nationwide, regional, and population group averages.............. 192
Figure 95. Comparison of program budgets per capita based on nationwide and population group averages 192
Figure 96. Comparison of the number of public trees by nationwide, regional, and population group.........
Figure 97. Comparison of public trees per capita to nationwide, regional, and population group averages .
Figure 98. Comparison of the number of public trees per full-time employee to averages .........cccccevievvieveerceennene
Figure 99. Summary of the planning process to inform the Urban Forest Audit........ccccooiiriiniiniiniiincceeceeee
Figure 100. Summary of the June 2023 Urban Forest Audit for Fort Worth's Plan ....
Figure 101. a) Relationship between pruning cycle length...and condition ..........cccceeiiriiiiiniiiinine e
Figure 102. As the years between street tree pruning increases, tree health and safety decrease and costs......... 227
Figure 103. FEMA National RiSK INAEX ..c...ooiiiiiiiiieiiieiieeieese ettt sttt et st san e st sane s esaseesneesaneesaneenreennees

Figure 104. Images to support identifying host ash trees and the emerald ash borer (EAB)....
Figure 105. Images to support identifying the oak wilt disease compleX ......ccccoceevveniiineeniiennnenne
Figure 106. The oak wilt disease cycle (Source: Texas A&M FOrest SErViCe) ......cccverriniriieneenieninie et
Figure 107. Map displaying the location of public street trees susceptible to pests and diseases of concern........ 247
Figure 108. Proposed decision matrix for tree and construction conflicts .
Figure 109. Example of alternative solutions for tree and construction conflicts ........ccccceoviiiiieniiniciieeee,
Figure 110. Examples of the types Of tre@ PrUNiNG ... it r e e b e sb e see e b e e sanesneesanes
Figure 111. Types of pruning cuts and proper branch cutting technique.......................
Figure 112. Examples of trees directionally pruned for clearance from power lines...
Figure 113. Example of branches to be pruned for newly planted trees to promote good structure




B8 FORT WORTH, TX

i

L% URBAN FOREST

o 85
.o

% MASTER PLAN

TECHNICAL REPORT

)
o
\‘\:’
il

rJl;EXAs EES
OUNDATION




INTRODUCTION

URBAN FOREST MASTER PLAN
FRAMEWORK

Figure 1. Overview of the framework to develop Fort Worth’s Urban Forest Master Plan
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Technical Report and Supporting Studies

To guide the City in implementing the Urban Forest Master Plan (“Plan” or “UFMP”), the
research phase of the planning process is summarized in this Technical Report that is based
on the framework from A Model of Urban Forest Sustainability (Clark, et al. 1997). This
Technical Report provides the research and data analyses, results of extensive internal and
external engagement, details for implementing strategies such as canopy goals and best
practices, and the supporting studies conducted throughout the planning process.

Following the summary of planning elements in the Technical Report is a recommendations
table that was developed as a preliminary exercise to inform the development of the primary
goals, strategies, and actions in the Urban Forest Master Plan. The recommendations in the
Technical Report should be considered draft recommendations. The Urban Forest Master
Plan provides the long-term framework for the urban forest. Following the
recommendations in the Technical Report, a series of implementation plans and strategies
including public tree maintenance, risk management, emergency preparedness and
response, tree pest and disease management, trees for stormwater management,
addressing tree conflicts with infrastructure, planting, and ongoing public education and
engagement are provided.

In addition to the Technical Report, the Urban Forest Master Plan is supported by an
Implementation and Monitoring Plan that details the process for evaluating, monitoring,
reporting, and revising strategies and progress.

Primary Urban Forest Master Plan

The final Urban Forest Master Plan is the primary framework document that provides the
Executive Summary as well as the high-level overview of the urban forest resource (the
trees), the resource management (the programs), and the community frameworks (the
people). This background sets the stage for introducing the Plan’s goals for urban forest
management, sustainability, and equity. The primary Plan includes the urban forest vision,
goals, actions, and targets. These goals and actions are supported by the City, its partners,
and the community and provide the roadmap to achieve the shared vision for the future of
Fort Worth’s urban forest. Implementation of these actions should be supported by the data,
analyses, and findings provided in the Technical Report and supporting studies.

Technical Report and Supporting Studies Page | 1
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Figure 2. Map displaying the study area of Fort Worth, TX and its Extraterritorial Jurisdiction
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INTRODUCTION

Plan Overview

Trees along streets, in parks, open spaces, backyards, and across the city provide many
essential benefits and constitute an "urban forest". Fort Worth’s urban forest is a valuable
asset that, if planned and cared for, will continue to add to the health and well-being of a
community for generations to come. All city residents, business owners, and visitors can
benefit from the proper care and enhancement of Fort Worth’s trees.

A successful urban forestry program for a community contributes to vibrant and healthy
neighborhoods, while promoting the safety of residents and visitors. The City of Fort Worth’s
Urban Forest Master Plan (“Plan” or “UFMP”) effectively directs City resources towards this
mission, supporting healthy neighborhoods and a thriving North Central Texas region,
growing a better Fort Worth for all.

A Project Team (PT) and Steering Committee (SC) were assembled to develop a plan specific
to Fort Worth’s urban forest and community needs. In addition to these members, the
consultant planning team was led by the Texas Trees Foundation. With support from these
members, the planning team conducted extensive research and auditing to establish
baseline conditions of Fort Worth’s urban forest as part of the Technical Report to the Urban
Forest Master Plan.

The outcomes of this Technical Report support the Plan’s main tenets of ensuring public
safety, increasing operational efficiencies, facilitating short- and long-term sustainable
urban forest planning, validating budgets and programs, ensuring equitable distribution of
green resources and services, standardizing methodology for asset management of the
urban forest, and garnering support and spurring behavioral change for community-wide
tree stewardship.
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INTRODUCTION

DEFINING URBAN FORESTRY,
FORESTRY, AND TREE TYPES

The urban forest is comprised of trees across all city landscapes including streetscapes, parks
and open space, trail and waterway corridors, commercial and residential properties, among
others such as the Cross Timbers. While the Plan primarily addresses public trees, all trees
across ownership types and the care of these trees contribute to overall urban forest health,
sustainability, and benefits. To present an analysis of the urban forest, tree populations in
these landscapes are characterized by the type of setting and land ownership type (public
or private) and the responsibility for maintenance (City, property owner, or other).

Public trees consist of trees within public parkways, parkland, rights-of-way, or other public
spaces and are under the purview of the City’s Park and Recreation Department’s (PARD)
Forestry Section. Referred to as “Forestry” or “PARD Forestry”, this section conducts hazard
abatement for City-owned trees as needed, administers the Neighborhood Tree Planting
Program, and reviews permits for trees in the parkway, rights-of-way, parkland, or other
public space. Other public trees such as those in open space, natural areas, and floodplains
are overseen by the City’s Open Space Conservation Program with support from Forestry.

Trees on private property such as those in residential backyards, parking lots, and planted or
preserved as part of development projects are overseen by the City’s Development Services
Department’s (DSD) Urban Forestry Management Section (“DSD Urban Forestry”). Authority
to regulate the planting, protection, and removal of trees on private property is determined
by the City’s Urban Forestry Ordinance (within Fort Worth’s Code of Ordinances Appendix A,
Zoning Regulations, Chapter 6 Development Standards) and the permitting process.

For this project and resulting reports, the term “Urban Forestry” is used to describe the
Development Services teams, operations, programs, and authority. The term “Forestry” is
used to describe the Park and Recreation’s Forestry Section. The general use of “urban forest”
is intended to represent trees across all ownership types (public and private) in the city. View
the illustration below for a summary of the tree types and the responsible City department.

TREE AND OWNERSHIP TYPES

PARD Forestry (Park & Recreation Department)
DSD Urban Forestry (Development Services Department)

PARD FORESTRY
PUBLIC SPACE TREES

PARD FORESTRY
PUBLIC STREET TREES

DSD URBAN FORESTRY
PRIVATE TREES

Figure 3. lllustration of the types and ownership of trees comprising the urban forest
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.Figure 4. The extent and various landscapes comprising Fort Worth’s urban forest

THE URBAN FOREST EXTENT AND LANDSCAPES

OPEN SPACE
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PRIVATE PROPERTY
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TREE MANAGEMENT IN FORT WORTH

Urban forestry is the management of tree populations
in urban settings for the purpose of improving the
environment and providing aesthetic benefits. With
this in mind, the care, planting, and maintenance of
Fort Worth’s public trees is a cooperative arrangement
between Park and Recreation’s Forestry Section,
private property owners, and contracted professional
services.

The citywide urban forest is influenced by a number of
City departments and programs including
Transportation and Public Works, Code Compliance,
Diversity and Inclusion, Neighborhood Services, and
Planning and Data Analytics but there are two main
departments with tree care and management
responsibilities— Park and Recreation and the
Development Services Departments. Each of these
departments provide important urban forestry services
for Fort Worth’s trees and the community.

Fort Worth is the oldest and longest running Tree City USA in Texas, a designation the city
first received in 1978. The Forestry Section operates the Hazard Abatement program, caring
for more than 150,000 trees in street rights-of-way and an unknown number of trees in parks
and other municipal property. Special events across the city such as the Arbor Day
celebration, a tree giveaway booth at Mayfest, tree planting projects, and a variety of
outreach events are hosted by the Forestry Section annually.

Additionally, the Forestry Section operates the 71-
acre municipal tree farm, where trees are grown
from seeds and acorns harvested from the best
trees in the city. Crews offer Citizen Forestry
training, volunteer opportunities and grants to
provide trees to Fort Worth communities. The
trees grown at the tree farm are transplanted to
parks and public spaces throughout the city and
are maintained by the Forestry Section.

The Urban Forestry Section administers the plan
review and permitting process for any planting,
pruning, or removal of trees during development
projects and enforces the city’s Urban Forestry
Ordinance, which protects trees and works to
achieve the city’s goal of 30% canopy cover.
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INTRODUCTION

TECHNICAL REPORT FRAMEWORK

Table 1. Summary of the planning elements implemented to develop the Technical Report

ELEMENT

1) Existing
Plans and
Policies

2) Internal
Engagement

3) External
Engagement

Analyses

5) Urban Forest
Benchmarks

6) Urban Forest

Audit

PURPOSE

To gauge the City’s
commitment and readiness
forimproved levels of urban

forest management and
sustainability

To understand existing
internal infrastructure and
processes around tree
management, and to identify
shared strengths, challenges,
and desired outcomes

To understand the interests,
priorities, and viewpoints of
the community, inform
ongoing engagement, and
build support for the urban
forest

To examine the extent,
structure, opportunities, and
vulnerabilities, of the city’s
urban forest

To understand the level of
effort and capacity necessary
to satisfy the City’s adopted
goals, and to ensure urban
forest sustainability

To identify strengths and
challenges relating to
sustainable urban forest
management and
development a framework
for Plan monitoring

PROCESS

Research, document
index, plan alignment,
City staff consultations

Survey, staff meetings,
review of best practices,
protocols, gap analysis

Community meetings,
surveys, focus groups,
pop-up events, project
website, messaging,
continuous feedback loop

Analyses of tree canopy
data, local and regional
tree inventories,
correlations, and other
relevant data

Research, analysis of
ordinances, comparison
of City programs to
analogous communities
and industry standards

Analysis of 11 categories of
urban forest sustainability
and management

Draft Recommendations to Support the Needs of the Urban
Forest, the Programs, and the Community
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To gauge the City’s commitment and
readiness for improved levels of urban
forest management and sustainability
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EXISTING PLANS & POLICIES

ELEMENT 1: EXISTING PLANS AND
POLICIES

Purpose

The purpose of this element is to gauge the City’s commitment and readiness for improved
levels of urban forest management towards goals of sustainability, equity, and resiliency.
Measuring alignment of existing plans and policies ensures a strong connection between
Forestry and Urban Forestry’s high-level strategic goals, and the projects and initiatives that
support these goals. A strategic plan without proper alignment runs the risk of wasting
resources and time while jeopardizing the success of key projects that support the Urban
Forest Master Plan. Plans cannot live in isolation, therefore, cross-examining various plans
brings to light any projects or initiatives that are a misplacement of resources and time.

Process
Overview of the Research and Review of Existing Plans and Policies:

° e .
*%* Identified all relevant plans and resources. This included plans for land use,
transportation, parks and recreation, and environmental protection.

o . . e N

%* Each plan or resource was carefully reviewed to identify its goals, objectives, and
resources. Instances where documents support or potentially conflict with the urban
forest were documented.

3 Met with City staff and stakeholders to discuss the plans and potential outcomes of
the Urban Forest Master Plan.

** The information gathered was used to develop a plan that is consistent with existing
plans and has the support of key stakeholders.

Extensive document gathering, research, interviews, consultations, and information
discovery was conducted. This process used the information discovery framework outlined
in the U.S. Forest Service’s Urban Forest Sustainability and Management Audit system (see
Appendix E for more information). Additional information was gathered from City staff
interviews and project consultation meetings to provide additional context to these
documents.

In addition, extensive analyses with recommendations were prepared for the City’s tree-
related ordinances. The methodology, findings, and recommendations for tree regulations
are provided in this section as an overview to support the detailed report provided to the
City.

An index of the documents and findings was prepared and a total of two rounds of research
were conducted. The relevant information was catalogued and summarized in the Urban
Forest Sustainability and Management Audit’s (“Urban Forest Audit” or “Audit”) Information
Discovery worksheet and the Document Index. Once the documents were indexed, each of
the 109 resources were reviewed and cross-examined with the Audit’s Discovery Matrix
categories (11) and elements (130). Any reference to the element within a document was
given a “1” to enable a count of the total references to urban forestry per document, per
element (see example below).
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EXISTING PLANS & POLICIES

Table 2. Example of the Discovery Matrix utilized to conduct the research

Chapter6 V\';o::h Con-
Fort Worth Erviron. CHAP-  ARTICLE 3 Ur?oan fluence -
2022 mental TER 33 Land- F . Trinity
DOCUMENTS:  Compre- Trees, scaping, orestry River
. Master Ordi- .
hensive Shrubs, Buffers, & Strategic
Plan 2019 nance-
Plan Etc. Urban Master
Forestr Bl Plan TOTAL
Y 05-2009 COUNT
1) Management Policy and Ordinances
Urban Heat
101 (Sustainability) ! L L
1.02 No Net Loss 1 1 1
Risk
103 Management
104  reeCanopy 1 1 1 1 1
Goals
Tree
1.05 Protection 1 1 1 1 1 1
1.06 Utility
Human Health
1.07 — Physical & 1 1
Psychological
Wildlife
Diversity /
1.08 Habitat / ! L
Protection
1.09 Perforjma.nce
Monitoring
110 Ordl.nance 1 1 ] 1
(Private)
Ordinance
L1 (Public) !
Development
112 Standards ! ! ! !
High-
1.13 Conservation 1 1
Value Forests
Urban
1.14 Interface (WUI)
Count Subtotal 8 8 2 5 5 4

Once the resources were indexed in the Discovery Matrix, a total count of documents by
Audit category was prepared. Key information for the Urban Forest Master Plan, potential
implications, and opportunities for alignment with existing plans were summarized and
provided in this Technical Report. This summary provides the foundation for the Urban
Forest Master Plan’s context, strategies, and actions.
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EXISTING PLANS & POLICIES

Results

Document Gathering and Reviews

A total of 109 unique documents and resources were compiled for the research and indexed
in a summary worksheet. These resources relate to urban forestry or have potential
implications or impacts to trees in the city. Each of the resources were categorized for
summary as shown in the table below.

Table 3. Summary count of the documents categorized for research

Category Count Category (cont.) Count

Transportation 14 Policy & Land Use 2
About Forestry 11 Tree Program 2
Budget 8 Water Quality 2
Neighborhood Empowerment Zone 7 Air Quality 1
Capital Improvement 6 Blue Zones Project 1
Emergency & Hazard Plans 5 Complete Streets 1
Code of Ordinances 4 Environmental (Area Plan) 1
Downtown Design 4 History 1
Permit 4 Keep Fort Worth Beautiful 1
Area Plan 3 Pest & Disease (EAB) 1
City Parks 3 Solid Waste 1
Fire Prevention 3 Specifications 1
Population & Demographics 3 Stormwater (Area Plan) 1
Bonds 2 Tree Species List 1
Development 2 Urban Tree Canopy 1
Education 2 Urban Villages 1
Forestry Policy 2 Wastewater 1
Historic Preservation 2 Water Conservation 1
Open Space & Natural Areas 2 Yard Waste 1
TOTAL 109

Transportation was the largest category with 14 unique documents. Information about the
urban forest (“About Forestry”) was second largest with 11 documents. This includes the
information posted on the Urban Forestry webpage regarding the geography and trees
species found in various regions of the City.

Table 4. Summary of the count of references to the Audit categories
Audit Category (elolllald Based on 10 categories within the
Urban Forest Audit, there are a

1) Management Policy and Ordinances 135 _
2) Professional Capacity and Training 7 total of 509 instances where
] ) urban forestry-related elements
3) Funding and Accounting 26 are  mentioned in  the 109
4) Decision and Management Authority 62 documents. The Standards and
5) Inventories 35 Best Management Practices
6) Urban Forest Management Plans 10 category and the Management
7) Risk Management 23 Policy and Ordinance category
8) Disaster Planning 10 contain the r?ﬂost urban forestry-
. references with 135 counts each.
9) Standards and Best Management Practices 135 . .
The Community category is the
10) Community 66 third highest with 66 counts.
TOTAL 509
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EXISTING PLANS & POLICIES

Alignment of City Plans and Policies with Urban Forestry

The following provides a summary of the primary City plans that complement, support, or
impact the city’s urban forest. Additional information about the alighment of other City
plans, documents, and resources is provided in the Document Index provided as part of the
Urban Forest Master Plan project.

Table 5. Summary of existing policies in City plans that support or impact the urban forest
2022 Comprehensive Plan

Category Policies (paraphrased)
Chapter 4: Accommodate higher density residential and mixed uses in transit-oriented
Land Use developments, urban villages, and designated mixed-use growth centers.

Adopt a sustainable development policy that promotes...balance among
accessibility, affordability, mobility, community cohesion, and environmental
quality.

Coordinate future land uses and development types and intensity with Complete
Streets policy, Master Thoroughfare Plan, Active Transportation Plan, and Transit-
Oriented Development Plans.

Encourage clustering of development sites within new subdivisions to avoid
steep slopes (greater than 15%) and to conserve 100-year floodplains, existing tree
cover, wildlife habitat, storm water detention areas, riparian buffers along natural
waterways, and archeologically significant sites.

To protect water quality and provide for connected green spaces, encourage
parks, bike trails, and open space within floodplains and along adjacent water
bodies.

Encourage the provision of open space within new developments, with the goal
of linking open spaces within adjoining subdivisions.

Locate public neighborhood parks within easy access of residents (less than one-
half mile).

Encourage urban agriculture with the purpose of increasing access to fresh food,
providing income for people who want to grow and sell produce, and
contributing to urban food security and nutrition, especially for residents within
food deserts.

Preserve the character of rural and suburban residential neighborhoods.

Chapter 5: Support neighborhood initiatives to regulate the design of industrialized and
Housing site-built housing so as to preserve neighborhood character.

Promote the revitalization of low and moderate-income neighborhoods,
particularly Racially and Ethnically Concentrated Areas of Poverty.

Promote neighborhood stability through a comprehensive and coordinated
strategy that includes housing, neighborhood economic development,
infrastructure, parks, safety, and human services.

Promote targeted investments in infrastructure or services in areas previously
subject to disinvestment, such as neighborhood park improvements, sidewalks,
lighting, and other public facilities that directly impact quality of life for residents.

Alignment of City Plans and Policies with Urban Forestry  Page | 12



Chapter 6:
Parks,
Recreation, &
Open Space

Chapter 8:
Human
Services

Chapter 9:
Neighborhood
Capacity
Building

Chapter 10:
Economic
Development

Chapter 11:
Transportation

Chapter 12:
Education

Fort Worth Urban Forest Master Plan — TECHNICAL REPORT — DRAFT Oct2023

EXISTING PLANS & POLICIES

Work with local, state, and federal organizations to provide coordinated
community services and a City park system that is effectively managed and
conserves and protects City resources.

Develop attractive and secure park, recreation, open space, and community
service facilities that are accessible to all citizens, regardless of race, ethnicity,
gender, age, income, sexual orientation, or physical ability.

Actively promote citizen involvement in determining park, recreation, and open
space needs and desires of the community.

Provide parkland in areas of the City that are currently deficient.

Seek the means to develop and support a system of urban parks and open space
that link neighborhoods to growth centers, as well as other park, recreation, and
community facilities.

Pursue implementation of the Confluence: The Trinity River Strategic Master
Plan in cooperation with Streams and Valleys, Inc., the Tarrant Regional Water
District, and the U.S. Army Corps of Engineers.

Seek grants and other non-City funding resources for riparian buffer
conservation, park development, including bike trail linkages and other projects.

Pursue implementation of the Park, Recreation, and Open Space Master Plan,
and The 2020 Update.

Develop, coordinate, or participate in educational programs, outreach events,
community meetings, and collaborations that celebrate our city’s diversity,
promote cooperative efforts, increase communication with the community,
reduce disparities, reduce prejudice, and promote tolerance.

(Strategies)

Utilize best practice approaches to address neighborhoods that have moderately
declining indicators, e.g., Middle Neighborhoods initiative.

Conduct surveys of distressed Neighborhood Improvement Strategy Program
selected neighborhoods to determine major issues from neighborhood’s
perspective.

Use the Neighborhood Empowerment Zone program to promote the
development of designated urban villages and other targeted redevelopment
areas.

Attract redevelopment and new development in the corridors linking the major
districts of Downtown, the Historic Stockyards, and the Cultural District.

Use the City’s interim land banking policy to expedite redevelopment and reuse
of underutilized property and to support the creation of successful transit-
oriented developments (TOD).

Emphasize public transportation, bicycle, and pedestrian improvements in
designated growth centers, urban villages, and transit-oriented developments.

Promote street system patterns that provide greater connectivity between
streets and between developments to reduce traffic demands on arterial streets,
improve emergency access, and make bicycling and walking more attractive
transportation options.

Preserve and maintain the existing street infrastructure.
Incorporate the needs of pedestrians, bicyclists, transit riders, and persons of all
ages and abilities when planning and designhing transportation projects.

Work cooperatively with school districts to address issues that affect both City
and ISDs, such as land use, transportation, and historic buildings.
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Chapter 13:
Historic
Preservation

Chapter 14:
Urban Design

Chapter 17:
Fire &
Emergency
Services

Chapter 18:
Water Supply
&
Environmental
Quality

EXISTING PLANS & POLICIES

Require that practical alternatives be demonstrated at the same level of
consideration as preferred approaches where demolition, relocation, or
inappropriate alteration are involved.

Require that applicants proposing additions or new construction provide the
type of existing and proposed drawings, streetscapes, contextual plans, photos,
and renderings that enable an assessment of the degree to which the proposed
work reflects designing in context.

Use urban design as a tool to revitalize central city neighborhoods and
commercial districts to ensure they are highly desirable places, and to redirect a
significant amount of future population and employment growth into these
areas.

Implement policies, strategies, and regulations that ensure good urban design,
such as mixed-use and urban residential zoning, form-based codes, and TOD and
urban villages development.

Build on transportation plans and policies to improve the influence of good
urban design on complete streets projects, land use and transportation
integration, and transportation project delivery.

Improve design standards for public and civic building, and spaces.
Require site design focused on improving the human experience.

Improve the quality and urban design impact of development standards with
regular reviews and amendments.

(Goals)

Respond to and mitigate emergency and service calls in a timely and competent
manner with adequate resources.

Reduce the adverse impacts of emergencies and disasters through all-hazard
preparedness programs and initiatives.

Facilitate educational activities that produce a greater understanding of
emergency preparedness amongst governmental agencies and the public.

Coordinate an integrated emergency management system with internal and
external agents in a timely manner.

Promote water efficiency and water reuse to ensure resiliency and sound
stewardship of public resources.

Evaluate development proposals and infrastructure investments based on the
impacts to land use and the overall water and wastewater systems.

Maintain and renew existing infrastructure.

Continue using the Community Facilities Agreement and Design Procurement
Agreement programs to develop water, wastewater and reclaimed water
infrastructure in conjunction with new private development.

Monitor air quality and establish practices and plans to minimize air pollution.

Regulate sources of air pollutants to minimize adverse impact on human health
and the environment.

Ensure no adverse impact from the construction of stormwater projects.

Review all building and development permits for compliance with National
Flood Insurance Program regulations, and the floodplain Provisions Ordinance
standards.

Do not mitigate flooding by moving it to a different location.

Minimize impervious land cover in areas of new development and significant
redevelopment.
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* Bold blue font
colorindicates a
plan’s goal or

policy that directly
aligns with the

Urban Forest
Master Plan’s
recommendations.

Chapter 19:
Public Health

Chapter 22:
Development
Regulations

Fort Worth Urban

EXISTING PLANS & POLICIES

Encourage redevelopment and infill in order to reduce the amount of new
impervious surfaces outside Loop 820.

Use natural areas to retain and filter storm water runoff.

Maintain environmental compliance through inspections, permitting and
enforcement.

Encourage development practices that help reduce the higher temperatures in
urban areas that accelerate ground-level ozone formation (the urban heat island
effect), such as planting shade trees and using appropriate highly reflective (high
albedo) paving surfaces and roofing materials.*

Use City projects to demonstrate the effectiveness of these development
practices.

Pursue and implement methods to minimize waste generation, reduce recycling
contamination, increase re-use, recycle, and composting of materials.

Assure the long-term disposal capacity for the City municipal solid waste.

Support volunteer efforts to reduce litter.

Pursue methods to reduce the impact of the urban heat island effect on Fort
Worth.

Promote energy efficiency and use of renewable energy.

Increase the efficiency and cost-effectiveness of providing City services by
promoting development in urban villages, transit-oriented developments, and
mixed-use growth centers.

Support innovative development projects that showcase low-impact
development practices, conserve riparian buffers, and extend greenway
networks with hike/bike trails.

Promote sustainable development practices within the public and private
sectors.

Encourage development and building practices that reduce environmental
impacts.

Protect riparian corridors as natural buffers to conserve natural habitats.

Facilitate orderly and sustainable development through technical guidance,
outreach, and education to encourage responsible environmental stewardship.

Promote a safe city and protect public health through environmental monitoring
and compliance.

Promote traditional walkable neighborhoods and other pedestrian-oriented
developments — including Urban Villages, Mixed-Use Growth Centers, and
Transit-Oriented Developments —which encourage human interaction, walking,
bicycling, mixed uses, slower traffic, public places, and attractive streetscapes.

(Policies)
Emphasize the importance of deliberatively considering the interaction of land
use, transportation, and urban design.

Encourage the creation of pedestrian and bicycle networks that are continuous
and provide safe, comfortable, and convenient alternatives to connect
neighborhoods to schools, parks, shopping, services, jobs, and other destinations.

Support the integration of land use, transportation, and urban design to achieve
an urban form that supports more effective use of resources, mobility options,
more aesthetically-pleasing and active public spaces, and sensitivity to historic
and natural resources and neighborhood character.

Utilize the overlay districts to provide landowners with flexible development
options.
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EXISTING PLANS & POLICIES

Utilize the rezoning process to create zoning standards that respond to the
needs of master-planned redevelopment projects.

(Strategies)

City staff will continue updating the Zoning Ordinance and Subdivision
Ordinance to more closely reflect modern land use regulations and practices; to
identify and mitigate regulatory impediments to desirable development; to
mitigate the impacts of development on traffic and the natural environment;
and to address technical and administrative issues.

Effectively implement the new Open Space Conservation Program and the
Urban Forestry Program through rezoning reviews, preliminary plat reviews, and
Board of Adjustment considerations.

Proactively engage with developers to identify priority Open Space Conservation
opportunities and work with the Open Space Conservation team to protect high
priority open space, while supporting beneficial development.

Leverage development regulations, urban design, and preservation tools to
support more effective use of resources, enhanced mobility options, more
aesthetically-pleasing and active public spaces, and increased sensitivity to
historic and natural resources.

2019 Environmental Master Plan

Category Goals (paraphrased)

Chapter 1: Our Promote a safe city and protect public health through environmental monitoring
Environment and compliance.

Improve overall environmental quality in our community with responsible
environmental planning and management.

Create and maintain a clean, attractive city by reducing litter and other
environmental pollutants.

Facilitate orderly and sustainable development through technical guidance,
outreach and education to encourage responsible environmental stewardship.
Chapter 2: (Goals)
Land Quality Ensure city compliance with federal and state environmental regulations for soil,
groundwater and the built environment.

Reduce impacts of soil and groundwater pollution to the environment and
human health.

Mitigate blight and encourage the revitalization of previously-developed
properties and brownfields.

Provide expert environmental inspection and monitoring services for land assets.

Provide technical guidance, outreach and education to encourage
environmental stewardship of land resources.

(Actions)

Evaluate environmental ordinances for BMPs, and update the City of Fort Worth
MSD ordinance.

Create a publicly accessible online GIS mapping tool to share site data.

Select and implement a database management software system for tracking
field operations, capturing metrics and records management.

Chapter 3: Air (Goals)

Quality Ensure municipal compliance with federal and state environmental regulations
for air quality.

Monitor air quality and establish practices and plans to minimize air pollution.

Achieve air quality compliance through inspections and enforcement.
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Provide technical guidance, outreach and education to encourage responsible
actions for air quality.

(Actions)

Coordinate with partnering city departments and community partners to
conduct air quality related studies and use this data to inform policy decisions.

Develop citywide municipal green building and urban canopy strategic plans.*

Lead an interdepartmental team to develop a sustainability strategic action plan
for the city.

Select and implement an air quality database management software system for
tracking field operations, capturing metrics and records management.

* Bold blue font

color indicates a
plan’s goal or Provide air quality outreach materials to city departments.

policy that directly Collaborate with city departments to provide incentive programs for ozone

aligns with the emission reduction.
Urban Forest R X . . ... .
Develop customized air quality messaging for communities and neighborhoods,

with a focus on communities with historically high air quality complaints.
recommendations.

Develop and implement air quality programs for School Green Teams.

Master Plan’s

Develop and track traditional and social media campaigns to encourage actions
that improve air quality and provide air quality information and alerts.

Promote ozone awareness and reduction practices on the city website and
public media, with increased promotion during the ozone season.

Develop an annual Clean Air Awards program for local businesses and industries
who demonstrate clean air trends in their company and corporate policies, and
maintain a clean compliance history.

Develop an award or recognition program for residents, community
organizations and volunteers who demonstrate excellent environmental
stewardship promoting air quality.

Chapter 4: (Goals)
Surface Water

Quali Ensure city compliance with federal and state environmental regulations for
uality

surface water quality.

Monitor surface water quality and establish watershed management practices
and plans in the community.

Control surface water pollution to support stream health and surface water
quality.

Maintain environmental compliance through inspections, permitting and
enforcement.

Provide technical guidance, outreach and education to encourage responsible
environmental stewardship.

(Actions)

Develop a comprehensive watershed plan comprised of a watershed
characterization plan and a sampling and monitoring plan. Include a priority list
for watersheds to be characterized.

Develop a greenspace plan and encourage the incorporation of green
infrastructure and LID into city codes and development plans.

Collaborate with other city departments and external partners to develop
greenprint plans.

Coordinate with partners to support the development of implementation plans
and watershed protection plans.

Review municipal ordinances and make recommendations for changes to meet
MS4, TMDL or related surface water quality requirements, as needed.
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Evaluate the feasibility of developing a green infrastructure and LID guidance
manual and/or demonstration sites.

Evaluate database management software options for tracking field operations,
collecting field data and records management.

Create a web-based mapping application for public use to share watershed and
water quality data.

Develop and annually maintain a prioritized list of watershed management
projects.

Develop and annually maintain post-construction inspection procedures,
including training and enforcement activities.

Identify training opportunities for Water Quality staff (e.g., professional
development, regional conferences, etc.).

Develop customized water quality messaging for individual communities and
neighborhoods. Include areas with a high number of complaints to address the
root cause of the issue.

Provide local businesses and industries published regulatory compliance
information, as well as best practices for preventing water pollution and
discharges to the MS4.

Develop and implement water quality programs for School Green Teams.

Develop traditional and social media campaigns to encourage actions that
improve water quality and prevent discharges to the MS4.

Develop an award or recognition program for residents, community
organizations and volunteers who demonstrate excellent environmental
stewardship promoting surface water quality.

Confluence: The Trinity River Strategic Master Plan
Category Strategies (paraphrased)
Community Foster a sense of ownership and community stewardship along the river.

Develop neighborhood-specific amenities that respond to local needs, desires,
and cultures.

Connectivity Ensure that walking and bicycling facilities are suitable for users of all ages and
abilities, support trail safety, and encourage user courtesy.

Economic Create complementary development nodes that form a balanced, interesting
Development and engaging urban condition.

Use river open spaces and recreation amenities to catalyze development.

Education Utilize the river corridor’s natural features to create environmental, historic and
cultural education opportunities.

Educate the public about water quality, conservation, and strategies to keep the
river healthy and clean.

Environment Create nodes and corridors of habitat and open space to balance conservation
and development and to enhance the ecological integrity of the river and
streams.

* Bold blue font
color indicates a Dedicate acquisition and preservation funds to establish large open spaces in
plan’s goal or and adjacent to the Trinity River for habitat restoration.

policy that directly |ntegrate the urban and natural environments by weaving natural elements into

aligns with the new development projects.
Urban Forest

Master Plan’s
recommendations.

Naturalize the river channel in targeted areas, and identify additional places for
preservation or remediation.

Preserve and expand the existing tree canopy and identify opportunities for
additional vegetation.
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Conduct an ecological ‘gap analysis’ of the river system to prioritize future
restoration and enhancement projects that can increase the overall health of the
river.

Flood Control Create innovative infrastructure improvements that provide flexible, natural, and
recreational amenities during non-flood events.

Rehabilitate areas of erosion and utilize natural systems to mitigate flood risk
where possible.

Health Provide safety and comfort on trails for users of all fitness levels and abilities.

Recreation Support the development of innovative management practices for all recreation
facilities along the river.

Sense of Place Promote the distinct identities of each river segment.

Foster a cohesive design aesthetic along the river corridor that is sensitive to
neighborhood-specific contexts.

Highlight the river’s natural condition as a central characteristic.

Water Quality Develop integrated, watershed-wide stormwater treatment policies that ensure
long-term water quality for the Trinity River.

Develop a coordinated approach to water quality, engage with partners, and
build collaborations across jurisdictions and agencies throughout the watershed.

Adopt water conservation and reuse strategies to foster a sustainable water
system.

Promote low-impact development to minimize stormwater runoff and pollutants
entering the water system.

2019 Active Transportation Plan

Category Policies (paraphrased)

1. Coordinated Implement the Complete Streets Implementation Plan to ensure
interdepartmental and interagency coordination during project scoping and
consideration of all users and modes, connected travel networks, and nearby
land uses.

On TxDOT projects, continue to coordinate with TxDOT to ensure comfortable
sidewalks and appropriate bicycle facilities are included in all projects for the
land use context where identified in this plan.

Work with school districts to encourage the development of a Safe Routes to
School Program.

Work with partner agencies, schools, and jurisdictions to actively promote land
use and development principles that contribute to a safe and comfortable
walking and bicycling environment.

Develop a complete street review checklist for departments involved in the
street design review process.

Develop a prioritization strategy for corridor planning efforts across all City
departments.

2. Connected Promote street system patterns that provide greater connectivity between
streets and developments to reduce traffic demands on arterial streets, improve
emergency access, and make bicycling and walking more attractive
transportation options.

3. Safe and Support efforts in lowering speed limits in areas where bicyclist and pedestrian
Comfortable safety is a priority.
4. Accessible Adopt ADA infrastructure standards for all infrastructure types in the active

transportation network.

Inventory and prioritize corrections to accessibility barriers at traffic signals, such
as lack of curb ramps, or presence of physical barriers in the pedestrian right of
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5. Equitable

7. Community
Awareness
and Culture

8. Funding

9. Economic
Vitality

EXISTING PLANS & POLICIES

way as defined in the ADA Transition Plan. Update and implement the ADA
Transition Plan.

Achieve the sidewalk condition and gap-filling targets established in the Race
and Culture Task Force final report.

Review Subdivision and Zoning codes to develop and adopt changes that
incorporate language that supports and promotes bicycling and walking such as
connectivity and development requirements.

Require training in Complete streets annually for City Staff, and as a prerequisite
or requirement of design contracts.

Review and update policy on sidewalk maintenance responsibility.

Update subdivision ordinance to require dedication of easement along planned
trail corridors during platting between subdivision and destinations (schools,
parks, shopping, etc.).

Improve transportation infrastructure around areas of weaker economic vitality
to revitalize the area and attract new tenants.

Transit Moves Fort Worth (Next Steps section)

Category
Short-term:
Improve and
expand
services and
lay
groundwork
for bigger
improvements

Mid-term:
Continue to
expand and
develop high
capacity
transit

Long-term: A
visionary
citywide
system

Actions (paraphrased)
Develop and begin implementation of bus stop improvement program.

Implement Complete Streets improvements along transit-oriented streets.

Continue to implement pedestrian and biking improvements to make it easier to
get to and from transit.

Continue implementation of bus stop improvement program.
Continue to implement Complete Streets improvements along transit-oriented
streets.

Continue to implement pedestrian and biking improvements to make it easier to
get to and from transit.

Continue implementation of bus stop improvement program.

Continue to implement Complete Streets improvements along transit-oriented
streets.

2019 Transportation Engineering Manual

Category
Chapter 3 —
Street Design

Chapter 4 —
Bicycle
Facilities

Standards (paraphrased)
Non-Traversable Medians: Landscaping, especially vertical features such as trees

and taller shrubs close to the travel way, is an important element of a Complete

Streets approach to calming traffic. Medians typically have openings at
intersections and major driveways.

Depressed Median: Depressed medians are often used for Stormwater
management purposes, in keeping with Green Infrastructure practices
supported by the City.

Bicycle Boulevard Treatments: Bicycle boulevard treatments include traffic
calming measures such as street trees, traffic circles, chicanes, and other
horizontal speed controls.
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Chapter 5 —
Pedestrian
Zone

* Bold blue font
color indicates a
plan’s goal or
policy that directly
aligns with the
Urban Forest
Master Plan’s
recommendations.

EXISTING PLANS & POLICIES

Local Streets: Accessibility, minimum width, street landscape buffer, shade
(through street trees).

Activity Streets: Wider sidewalks and shade elements at transit stops Street
buffer may be hardscaped with trees in tree wells.

Neighborhood Connectors: Accessibility, minimum width, street landscape
buffer, shade (through street trees).

Sidewalk / Pedestrian Zone: It may be necessary in some locations for the
Sidewalk/Pedestrian Zone to curve to form a more direct route to an intersecting
walkway, to preserve significant trees, or to provide more separation between
the sidewalk and the roadway.

Furnishing Zone:

Utilities, street trees, and other sidewalk furnishings should be set back from the
curb face a minimum of 18 inches but should be sure not to obstruct the
Sidewalk/Pedestrian Zone.

Green infrastructure elements should be designed to make use of stormwater
runoff from the sidewalk and the street. Permeable paving may be considered.

Street Trees and Plantings:*
Street trees improve walkability by providing necessary shade and filtered light.

As vertical elements in the streetscape, trees help to frame and define the street
wall, accentuate spaces and focus view corridors.

Canopy trees provide an enclosure to the street that reinforces the sense of
intimacy and scale. Motorists respond to this enclosure, often reducing their
speed.

Street tree enclosure can have positive effects in slowing trafficand increasing
driver attentiveness and awareness of their surroundings.

Street trees and plantings can be installed in different zones of the parkway to
accommodate adjacent land use and activities and anticipated pedestrian
circulation.

Planting in the public right-of-way typically occurs in the Furnishing Zone and
medians; however, this is not the only place that can accommodate planting.
Wherever there is an opportunity for landscape features, street, or development
projects should also look for opportunities to incorporate plantings.

Landscaped areas in the Frontage Zone can be excellent places to plant trees as
they offer open areas for roots to spread. This is particularly the case when the
Frontage Zone consists of (or is adjacent to) lawn panels or other open spaces.

Plantings are still possible in the Frontage Zone adjacent to building
foundations; however, to avoid any intrusive roots, barrier material is
recommended.

The MTP allows in-street trees to be placed in bulbouts between parking areas.

A medium or large tree shall be planted a minimum of 2 feet from the face of the
curb, sidewalk, or other structure.

A small tree or shrub shall be planted a minimum of 1.5 feet from the face of the
curb, sidewalk, or other structure.

A minimum planting area of 3 feet must be available between back of curb and
sidewalk to plant any small tree or large shrub and a minimum of 4 feet to plant
large trees. A large tree shall be defined as a species that reach a height of 50
feet at maturity.

In residential areas a minimum spacing of twenty-five feet is recommended
between shade trees planted on parkways and is required in commercial
districts or major arterial streets.
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Tree Wells:*

Tree grates, or permeable metal structures surrounding a tree base, allow water
to enter the root system. Silva cells take this one step further by simultaneously
supporting large tree growth and an underground infiltration system.

In densely urban areas or those with limited sidewalk width, ADA-compliant tree
grates may be necessary.

At street level, they appear to be individual features with sidewalk segments
separating each well.

Consider installation on Activity Streets and Mixed-Use Streets.

Consider rectangular (rather than square) tree wells, as they maximize the width
of pedestrian zones.

A 6-foot minimum Pedestrian Zone should be left adjacent to a tree well
A typical tree well width is 6 feet.
Allow 15 feet of space between tree wells.

Continuous Planting Strip:*
At the street level, they appear to be a continuous feature with a large area of
visible landscape planting and are occasionally separated by sections of sidewalk.

They can be installed in the Furnishing Zone or mid-way between the curb and
the building face on Mixed-Use Streets, Commercial Connectors, Neighborhood
Connectors, and Industrial Streets.

They can be installed in the Frontage Zone on Local Streets and some
Neighborhood Connectors.

A 6-foot minimum pedestrian zone should be left adjacent to the landscaping

feature in areas with greater pedestrian volumes.
* Bold blue font

color indicates a
plan’s goal or
policy that directly Landscaping features should be placed to avoid intersection sight triangles as
aligns with the set forth in Chapter 6 of this manual. Caution should be applied when locating
Urban Forest legs of visibility area.
Master Plan’s
recommendations.
Allow a 12-foot minimum of space between utility poles and tree centers.
Utilities:
Well-placed utilities and other infrastructure reduces clutter on the sidewalk,
improves pedestrian safety, reduces maintenance conflicts with other street
amenities, and allows for more landscaping and trees.

On local streets, a 5-foot minimum pedestrian zone should be left adjacent to the
landscaping feature.

The typical planting strip width is 6 feet.

The relocation of overhead utility lines can provide an aesthetic benefit and allow
for better sidewalk accessibility, growth of trees and increased opportunities for
sidewalk enhancements and amenities.

Above-ground electrical lines are typically not insulated and therefore
necessitate the regular pruning of street trees and may prevent the planting of
new trees that are appropriately scaled for the street. As a result, the myriad
benefits of street trees, aesthetic, cooling effect, air quality, etc., are often
compromised. An alternative, where the lines cannot be undergrounded or
relocated, may be to replace the existing electrical lines with insulated, braided
lines used in back yard conditions. Tree branches can grow around these
electrical lines without concern that a fire will started if the lines break. Trees will
still need to be pruned when limbs put pressure on power lines.

Seating: Public seating can be integrated into other street elements such as the
edge of planters and steps or as protection around trees.
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Chapter 6 —
Intersection
Design

Chapter 8 —
Access Control
and Off-street
Parking

Chapter 9 —
Transit
Accommodation

EXISTING PLANS & POLICIES

Curb Extensions (Bulbouts): Curb extensions also increase space for additional
landscaping including street furniture, benches, and trees.

Parking Lot Design: Parking spaces adjacent to landscape areas may project into
the landscape area and be reduced to 16 feet in length when separated from the

landscape area by curbing or approved wheel stops.

Transit-specific Streetscape Elements: Incorporating green infrastructure into
the transit street design can help improve water quality, manage stormwater
runoff, improve aesthetics, calm traffic, and enhance comfort. Green

infrastructure can be integrated into sidewalks, medians, and other features.

2016 Master Thoroughfare Plan (rev. 2020)

Category
Target Speed

Non-
Traversable
Median (NTM)

Complete
Streets
Landscaping
Elements

Considerations (paraphrased)

Target Speed approach attempts to control vehicle speeds via means beyond
horizontal and vertical curvature; most notably, via lane widths and vertical
elements (such as street trees).

Typically, medians are raised (as opposed to depressed), as shown in most of the
photos below. Landscaping — especially vertical features such as trees and taller
shrubs, close to the travel way —is an important element of a Complete Streets
approach to calming traffic.

The City’s subdivision ordinances include requirements to include street trees at
50-foot spacing within arterial parkways that back up to residential fences. It is
highly encouraged that such trees be placed in the furnishing zone (between the
curb and any pedestrian or bicycle facility). Street trees are encouraged in the
parkway areas of all thoroughfares, and in raised medians as well. These items
are critical to calming traffic on arterial streets, and should be incorporated into
all thoroughfare designs.

The placement of trees and shrubs can have traffic calming effects. When trees
of a caliper considered non-frangible (six inches or more) are placed in medians,
it is best to have at least an eight-foot median, with trees set back from edges
four feet; this means that all MTP medians except the narrow median are
candidates for tress of this size. Trees not expected to have calipers of six inches
or greater can be placed closer to median edges, and thus can be included in
narrow medians as well. Trees are often set back 100 feet from intersections
(based on speed) for safety and sight-distance reasons. Additional (non-traffic)
benefits of a tree canopy along a thoroughfare right-of-way include (1) cooler
temperatures at street level helping to preserve pavement life, (2) rainwater
capture — by both tree canopy and root systems — potentially helping reduce
flooding when storm drains are already near peak capacity, (3) more efficient
absorption of emissions (and conversion to oxygen) than trees planted away
from thoroughfares, and (4) potential economic benefits from increasing the
street’s attractiveness as a gathering place.
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Tree-related Ordinances, Regulations, and Standards

The City of Fort Worth’s Urban Forest Master Plan includes a review of all tree-related
ordinances to examine how the regulations align with the needs and priorities of the city,
the people, and the urban forest. To do this, input from the City staff must be integrated and
aligned with industry standards, comparable cities, state requirements, and City goals. The
following framework for the review of Fort Worth’s Urban Forestry Ordinance and related
regulations and resources follows an approach that ensures the urban forest policies created
today build towards beneficial outcomes for decades to come.

The following sections are also included in the Urban Forest Master Plan (Appendix C).

Desired Outcomes

The following outcomes were identified in the Request for Proposals for Urban Forestry
Master Plan Services, through discovery phase with the Project Team, and during
stakeholder and focus groups.

Increase tree canopy cover while allowing for responsible development.

The 2007 Urban Forestry Ordinance established a tree canopy goal of 30% citywide. Due to
the City’s decentralized structure for urban forestry activities across multiple departments,
the City does not have a comprehensive strategy for monitoring and growing its tree canopy.
The City is seeking to amend the current code sections to work towards this established tree
canopy goal while balancing growth and development.

Enhance protection standards for trees in sensitive areas such as the Cross Timbers forest
and riparian ecosystems.

The City of Fort Worth is seeking to evaluate opportunities for enhanced urban forest
preservation, particularly in ecologically sensitive areas such as the Cross Timbers forest and
riparian ecosystems. In recent years, East Fort Worth neighborhoods in the Cross Timbers
ecological region have experienced significant impacts from development, such as tree
canopy loss, flash flooding, and habitat fragmentation. Recommended strategies should
sustain and enhance urban forest resources and provide methods to measure progress.

Align environmental, stormwater, and urban forestry requirements for the process of land
grading permits during development.

Article X for Grading Permits was adopted into Chapter 12 of the City Code (Environmental
Protection and Compliance) in 2012. Since its adoption, staff have discovered opportunities
to amend this section of the code to better align the goals and processes of various
departments for a more cohesive and effective permit process.
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Ordinance Evaluation Project Framework
The project framework and timeline are outlined by Tasks A-Il in the chart below.

Task List

EXISTING PLANS & POLICIES

City of Fort Worth, TX Tree Code Review & Recommendations

A |Internal Research Document Gathering

B |UFMP Stakeholder & Focus Group Meetings

C |Ordinance Audit & Benchmarking

D [Summary of Research Findings

E |Draft Recommended Tree Code Amendments

F [Summary of Draft Amendments

G |Project Team Meeting for Review and Feedback

H [Incorporate Feedback

I |Final Recommended Tree Code Amendments

Research

Initial research was gathered referencing available policies and ordinances from the Fort
Worth website and documents provided by City staff. The project team added to this list as
materials were discussed during the stakeholder meetings and focus groups. The tables
below provide an overview of which resources were reviewed and used during the Tree Code
Review process. A complete index of these materials is included in the workbook deliverable.

Fort Worth Code Sections

Public/
Code Part Chapter Article Section Subsection Private | Link

Part II: City
Code

Part II: City
Code

Part II: City
Code

Part Il: City
Code

Part II: City
Code

Chapter 2:
Administration

Chapter 2:
Administration

Chapter 12.5:
Environmental
Protection and
Compliance

Chapter 15:
Gas

Chapter 33:
Trees, Shrubs,
etc.

Article XII: Fee
Schedules

Article XII: Fee
Schedules

Article X: Grading
Permit

Article Il: Gas Drilling
and Production

Section 2-321
Development
Application Fees
Section 2-322
Penalties and
Mitigation Fees

Division VII: Onsite
and Technical
Regulations

(a) - (b)

(a) - (b)

15-43 Fences
and
Landscaping

(c)
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Private Link
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Private Link
Public  Link
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https://codelibrary.amlegal.com/codes/ftworth/latest/ftworth_tx/0-0-0-2289
https://codelibrary.amlegal.com/codes/ftworth/latest/ftworth_tx/0-0-0-63472
https://codelibrary.amlegal.com/codes/ftworth/latest/ftworth_tx/0-0-0-16177
https://codelibrary.amlegal.com/codes/ftworth/latest/ftworth_tx/0-0-0-18521
https://codelibrary.amlegal.com/codes/ftworth/latest/ftworth_tx/0-0-0-30107

Appendix Chapter 6:
A: Zoning Development
Regulations = Standards
Appendix Chapter 6:
A: Zoning Development
Regulations  Standards
Appendix Chapter 6:
A: Zoning Development
Regulations Standards

Texas House Bill 7 2017
City of Fort Worth 2022 2022
Comprehensive Plan
Environmental Master 2019
Plan

Environmental Master 2019
Plan

Environmental Master 2019
Plan

Environmental Master 2019
Plan

Fort Worth Urban Tree 2020
Canopy Assessment
Confluence: The Trinity

River Strategic Master 2019

Plan

PARD Forestry Policies
& Procedures Manual

(Draft) PARD Forestry
Community Tree
Planting Policies &
Procedures Manual

Article 3:
Landscaping,
Buffers, and Urban
Forestry

Article 3:
Landscaping,
Buffers, and Urban
Forestry

Article 3:
Landscaping,
Buffers, and Urban
Forestry

EXISTING PLANS & POLICIES

Section 6.300

Bufferyard and
Supplemental

Building Setback

Section 6.301
Landscaping

6.300 (k) (1) Private Link
6.301 (j) Private Link
- Private Link

Section 6.302 Urban

Forestry

Relevant Documents

Specific Section

Chapter 6: PARKS,
RECREATION, & OPEN
SPACE; 6-10 Forestry

1.6. Other Important
Topics

3.5 Strategies for Air
Quality

(by Program Area)
3.5.1.5 Development
Actions for PA 1: Air
Quality Planning &
Management

3.6.1 Summary of Air
Quality Development
Actions

Entire document

Chapter 2, Environment,

EN-6

Entire document

Entire document

Tree-related Ordinances, Regulations, and Standards

All

102

41

All

All

State bill requires any local municipality
imposing mitigation fees to provide an
option for credits based on existing
trees; preempts the ability to prevent
removal of dead or diseased trees, or
those which pose a threat to people or
property; limitations on fees; etc.

urban forestry and green infrastructure;
30% canopy goal; 71-acre tree farm;
citizen forestry and public education;
250,000 trees in street rights-of-way and
countless other trees in parks and other
municipal property; special events and
outreach

Urban heat island effects, pollinators,
sustainability, endangered species,
wildlife corridors, greenspaces, water
conservation, local food systems, energy
conservation, recycling, composting, oil
and natural gas operations, and urban
forestry

Air quality planning, references to UHI
and tree canopy

Air quality planning, references to UHI
and tree canopy

Air quality planning, references to UHI
and tree canopy

A 2020 high-resolution land cover
assessment using 2018 imagery

Expand tree canopy

Policies and procedures for hazard
abatement, plans and permits, uprooted
sidewalks, and other public tree
management practices

Guidelines for grading, inventory,
pruning, selection, planting, staking,
watering, production, and tree nursery
maintenance

Page | 26


https://codelibrary.amlegal.com/codes/ftworth/latest/ftworth_tx/0-0-0-38357
https://codelibrary.amlegal.com/codes/ftworth/latest/ftworth_tx/0-0-0-38389
https://codelibrary.amlegal.com/codes/ftworth/latest/ftworth_tx/0-0-0-38466

EXISTING PLANS & POLICIES

Overview of Existing Policies and Ordinances

The City of Fort Worth establishes processes and procedures, standards, goals, and targets
throughout multiple plans, policies, and ordinances. Currently, the Code of Ordinances
includes tree protection standards throughout multiple sections and chapters. In Part II: City
Code, Chapter 2 establishes the fee structures for permits, penalties, and mitigation. Chapter
12.5 establishes a permit process for land grading that requires consent from the urban
forestry section on the planning and development department prior to approval of a land
grading permit. Chapter 15 addresses landscaping standards on private property used for
gas drilling and production. Chapter 33 outlines the responsibilities and standards for trees
on public property. Appendix A: Zoning Regulations includes landscaping standards, buffers,
and urban forestry for trees on private property in Sections 6.300, 6.301, and 6.302.

City of Fort Worth 2022 Comprehensive Plan

Fort Worth’s Comprehensive Plan includes goals and principles that should guide policies in
the Code of Ordinances. Specifically, Chapter 6: Parks, Recreation, and Open Space includes
Section 6-10 Forestry. Within this section, the City acknowledges the urban forest as both an
asset and a priority for preservation and enhancement. Urban forestry and green
infrastructure are identified as vital initiatives for the City, recognizing the 250,000 trees that
the City maintains in streets, rights-of-way, parks, and City property, with a goal set for 30%
canopy cover citywide. Additional programs and areas of focus include the 71-acre tree farm,
citizen forestry, public education, special events, and outreach.

Environmental Master Plan, 2019

This document defines urban forestry in Fort Worth as the management of tree populations
in urban settings for the purpose of improving the environment and providing aesthetic
benefits. The plan identifies the 30% citywide canopy cover goal and acknowledges that the
Urban Forestry Compliance Section within the Planning & Development Department
implements and enforces the city’s Urban Forestry Ordinance, which protects trees and
works to achieve the city’s goal of 30 percent canopy cover. This plan includes
recommendations to partner with outside agencies to develop an urban canopy study
similar to the State of the Dallas Urban Forest report (Reference 3-12), as well as the Dallas
Urban Heat Island Management Study (Reference 3-13), both prepared by the Texas Trees
Foundation. Additionally, the plan calls for the development of citywide municipal green
building and urban canopy strategic plans.

City of Fort Worth Code of Ordinances

The following code sections address the management of trees on public and private
property in Fort Worth. The regulations under Part Il of the City Code are related to the fee
schedule for permits, fees, and mitigation, the requirements and specifications for
landscaping on sites used for gas drilling, and trees on public property, rights-of-way, parks,
and City property. Appendix A: Zoning Regulations contains the requirements for trees and
landscaping on private property. The Audit and Benchmarking section of this analysis
provides a deep dive analysis of Fort Worth’s code, comparing it to industry standards and a
list of 10 other cities in the region.

Part II: City Code
Chapter 2: Administration
e Article XlI: Fee Schedules
o Section 2-321 Development Application Fees
= (a) - (b) Urban forestry permit application fees
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o Section 2-322 Penalties and Mitigation Fees
= (a) - (b) Ordinance violations, penalties, and fees
Chapter 12.5: Environmental Protection and Compliance
e Article X: Grading Permit
Chapter 15: Gas
e Article ll: Gas Drilling and Production
o Division VII: Onsite and Technical Regulations
= 15-43 Fences and Landscaping
e (c) Landscaping
Chapter 33: Trees, Shrubs, etc.

Appendix A: Zoning Regulations
Chapter 4: District Regulations
e Article 6: Residential District Use Table
o Section 4.713 Urban Residential (UR) District
e Article 13: Form Based Districts
Chapter 6: Development Standards
e Article 3: Landscaping, Buffers, and Urban Forestry
o Section 6.300 Bufferyard and Supplemental Building Setback
= (k) (1) Within the required 50 foot supplemental setback...
o Section 6.301 Landscaping
= (j) Modification of landscape requirements.
o Section 6.302 Urban Forestry

State of Texas House Bill 7 (HB7), 2017

This bill requires any local municipality in Texas which imposes fees for mitigation of tree
removal to provide an option to apply for a credit to offset the imposed fees, based on the
existing trees on the property. The criteria for credit eligibility are outlined in the bill (see
below). It states that no fees may be imposed for certain trees on residential property which
are less than 10 inches in DBH. The bill preempts a municipality’s ability to prohibit the
removal of a dead or diseased tree, or any tree which poses an imminent or immediate threat
to people or property.

Credit Criteria:

(d) An application for a credit under Subsection (c) must be in the form and manner
prescribed by the municipality. To qualify for a credit under this section, a tree must
be:
(1) planted on property:
(A) for which the tree mitigation fee was assessed; or
(B) mutually agreed upon by the municipality and the person; and
(2) at least two inches in diameter at the point on the trunk 4.5 feet above
ground.

Chapter 2 of the City’s code currently includes both penalties and mitigation fees for urban
forestry under Article XlI: Fee Schedules, in § 2-322 Penalties and Mitigation Fees. While it lays
out a fee schedule of $300.00/diameter inch or $7.50/canopy sf, it also states, “Fees to be
assessed according to Urban Forestry Ordinance, Section 6.302, when applicant opts for
mitigation by payment. Funds deposited into PARD Tree Fund.”
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Audit and Benchmarking
Fort Worth’s tree-related ordinances and policies were assessed using the following four
steps:

1. Audit of Policies and Ordinances. In Element 6 of this UFMP, the U.S. Forest Service’s
Urban Forest Sustainability and Management Audit (USDA Forest Service, 2015) was
used to assess Fort Worth’s urban forestry operations in 11 categories. A summary of
relevant metrics, strengths, and opportunities for growth is included below.

2. Ordinance Review. PlanIT Geo adapted the Ordinance Checklist from the Municipal
Tree Care and Management in the United States: A 2014 Urban & Community Forestry
Census of Tree Activities to assess Fort Worth’s code with the project objectives in
mind. This checklist provided a framework for organizing input and considerations
that arose during the initial code review by consultants.

3. Staff Guidance. Feedback from staff was collected during focus group sessions and an
internal survey. Input was documented and organized using the Ordinance Review
framework for clear integration into proposed ordinance recommendations.

4. Benchmarking Results. An initial list of 10 cities was compiled using a benchmarking
exercise that pulls from Arbor Day’s Tree City USA’s 2021 database of participating
cities. Based on the stakeholder meetings and focus group discussions, 10 select cities
were added to the code comparison chart. The benchmarking cities were then
reviewed using Fort Worth’s UFMP objectives along with the audit and ordinance
checklist.

Audit of Policies and Ordinances

The Urban Forest Audit applies the research and findings gathered throughout the planning
effort to inform the Plan’s long-term framework for implementation, monitoring, and
adaptive management. This audit or “gap analysis” provides a thorough review of existing
conditions and identifies opportunities where the City can grow and improve operations. To
specifically review audit metrics relating to tree ordinances, 42 components were extracted
from the following categories: 1.00 Management Policy & Ordinances, 2.00 Capacity &
Training, 4.00 Authority, 7.00 Risk Management, and 9.00 Standards & BMPs.

Audit Key

. .. Ranking Rati |
Color |Rank Description Bdg Feleis e/
Considerations

No mention of the audit element in any
Light 0) Not documents, nothing uncovered during staff
Red Practiced consultations, not in development as part of
the UFMP project.

Describes the
considerations that
influenced the ranking

The audit element is either mentioned in .
Describes the

1)In various documents but needs . .
Yellow . L. . considerations that
Development improvements or it is being addressed as . .
. influenced the ranking
part of the UFMP project.
2) Adopted The audit element is mentioned in various Describes the
Green | Common documents, and it alighs with industry considerations that
Practice standards and best practices. influenced the ranking
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Component
Evaluated

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

1.09

1.10

111

1.12

Urban Heat
(Sustainability)

No Net Loss

Risk
Management

Tree Canopy
Goals

Tree Protection

Utility

Human Health
— Physical &
Psychological

Wildlife
Diversity /
Habitat /
Protection

Performance
Monitoring

Ordinance
(Private)

Ordinance
(Public)

Development
Standards

Description or Criteria for

Evaluation

Also referred to as Sustainability.
With reference to urban trees.
Addresses the long-term health
and productivity of the natural
resource.

Can refer to trees, basal area, or
canopy.

Should reference: ANSI A300

Part 9, ISA BMP, and
prioritization funding
mechanisms.

Overall community/campus goal,
or by designated “zone”.

Construction and/or landscape
maintenance.

Utility pruning, planting, and
installation policy (e.g. boring vs.
trenching).

Recognizes and addresses the
human health benefits of the
natural resource (e.g. exercise, air
quality, stress management,
shade).

Could also include Urban Heat
Island (UHI) policies.

Mammals, birds, or reptiles.

Recognizes the annual or
biennial calculation of metrics
(e.g. some component of
ecosystem services) for the
purpose of tracking
management performance.
Tree protection and
management for trees on private
property.

Tree protection and
management for public trees.

US Green Building Council’s
LEED® rating systems (or similar
internationally)

LEED v4 BD+C (Sustainable
Sites)

LEED 4 ND (Neighborhood
Pattern & Design, Green
Infrastructure)

ASLA’s SITES® Rating System

Tree-related Ordinances, Regulations, and Standards

EXISTING PLANS & POLICIES

Ranking Rationale / Considerations

Most documents that mention
sustainability relate to development not
trees though the UF Ordinance is in
place for tree protection

Not specifically mentioned but
ordinances have mitigation
requirements

PARD Forestry P&P Manual, Storm
Mitigation Plan

30% canopy but needs intervals, targets,
and priorities
Ordinances, critical root zone mentioned

in various permit documents,
construction standards

PARD Forestry P&P Manual

Benefits of trees are stated in various
documents but less emphasis on UHI
reduction and human health

Trinity River Plan, Comp Plan, others
emphasize wildlife and riparian
protection. No documents found that
specifically mention the Cross Timbers
though

Performance metrics in budget
documents. Specific KPIs to be
developed as part of the UFMP

UF Ordinance in place but will be
reviewed with recommendations as part
of the UFMP

Ordinance in place but will be reviewed
with recommendations as part of the
UFMP

Canopy % requirements for development
projects, Complete Streets Design,
design standards and
placement/spacing for trees
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1.13

1.14

2.01

4.02

4.04

7.06

7.07

9.01

9.02

9.03

9.04

9.05
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High-
Conservation
Value Forests

Urban Interface
(Wul)

Certified
Arborist - Staff

Staff Authority

Tree Board,
Commission, or
Advisory
Council

Standard of
Care Adopted

Tree Risk
Specification

ANSI Standards

Ages/Diameter
Distribution

Arborist
Standards

Best
Management
Practices
(BMPs)

Fertilization and
Mulching

Programs or policies for
identification, acquisition, and/or
protection of groups of trees or
forests that provide unique
public benefits.

Programs or policies that
improve management of the
urban interface for fire and/or
invasive species.

International Society of
Arboriculture

Designated staff with authority
over the program and day-to-day
activity. Including designated
line item.

Establishes a board for public
participation (advisory or with
authority).

Controlling authority has
adopted a Standard of Care
(SOC) or risk management
policy.

Is there a written specification
that meets requirements of ANSI
A300 (Part 9)? And, has it been
discussed with the controlling
authority with relevance to the
controlling authority’s threshold
for acceptable risk?

Reference and adherence to
ANSI Standards for arboricultural
practices (A300), safety (Z133), or
Nursery Stock (ANSI Z60.1) (any
or all).

Specific management for the
development of an age-diverse
tree population

Standards of practice for
arborists (i.e. Certification).

Establishes or references tree
maintenance BMPs (i.e. written
comprehensive standards &
standards).

Fertilization or mulching
standards required for conserved
& planted trees.

EXISTING PLANS & POLICIES

No specific mention of conservation of
forested areas, particularly no mention of
the Cross Timbers

Only mentioned in the Tarrant County
hazard mitigation and emergency
management plans

Certified Arborist is mentioned in the
ordinances. No mention elsewhere
except for mentions of the "City Forester"

Clearly defines the role of the City
Forester

Urban Design Commission (UDC) in
place and Park Board in place, with the
UDC hearing requests for waivers from
the urban forestry ordinance and the
Park Board providing policy
recommendations to the City Manager
and the City Council about citizen needs
and requests that will improve the
services of the Department

PARD Forestry Policies & Procedures
Manual provides specifications

PARD Forestry Policies & Procedures
Manual provides specifications

PARD Forestry P&P Manual, Planting
Manual draft

Guidance provided in the UFMP

City website and pruning permit

mention arborist standards. PARD
Forestry P&P Manual, Planting Manual
draft

Planting specs on City website mention
BMPs but not in detail and no citation of
ISA BMPs. PARD Forestry P&P Manual,
Planting Manual draft

Mulching requirements found in several
documents. PARD Forestry P&P Manual,
Planting Manual draft
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9.06

9.07

9.08

9.09

9.10

9.11

9.12

9.13

9.14

9.17

9.18

9.19

9.20

9.21

Lightning
Protection

Planting

Pruning

Removal

Support
Systems
(Guying and
Bracing)

Tree Risk

Construction
Management
Standards

Design
Standards

Genus/Species
Diversity

Minimum
Planting
Volume
Minimum Tree

Size

Root Protection
Zone (CRZ)

Safety

Topping

BMP written to the ANSI A300
Standard.

Planting and transplanting
standards required/specified.

Pruning standards required for
conserved & planted trees.

Infrastructure damage, stump
grinding, etc.

BMP written to the ANSI A300
Standard.

Tree risk assessment procedures;
ISA BMP or equivalent.

Written standards for: tree
protection, trenching/boring in
CRZs, pre-construction
mulching, root or limb pruning,
watering (any or all).
Standards for design that
specifically require trees;
standards for placement, soil
treatment, and/or drainage.

Suggests or requires diversity of
plant material.

Minimum required root zone
volume.

Minimum caliper for tree
replacements, and/or minimum
size of existing trees to receive
tree density or canopy credit.

Defines adequate root
protection zone; Critical Root
Zone (CRZ).

Safety logs, trainings, reference
to ANSI 2133 Safety Standard

Prohibits topping or other

internodal cuts (public & private).

Tree-related Ordinances, Regulations, and Standards
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Nothing listed in the PARD Forestry P&P
Manual or elsewhere

Planting specs on City website lay out
the standards for planting as does the
Neighborhood Tree Planting Program -
Free Trees flier

Standards exist in several documents.
PARD Forestry P&P Manual, Planting
Manual draft

The Tree Removal Application has some
guidance. PARD Forestry P&P Manual,
Planting Manual draft

Stakes and ties mentioned in several
documents but no specifications.

Storm Mitigation Plan, JEOC Tree Debris
SOP, PARD Forestry P&P Manual

Critical root zone mentioned in the
ordinances and other documents. PARD
Forestry P&P Manual

Tree spacing, number of trees, buffer
yards, etc. listed in various documents.
PARD Forestry P&P Manual, Planting

Manual draft

The Tree Planting Permit states "projects
with 21+ trees in parkway must have no
more than 30% of trees from the same
subgenus" and "projects between 5 and
21 trees in parkway must have no more
than 50% of trees in the same subgenus".
A recommended tree list is also in the
ordinance and other documents.

Detailed in the PARD Forestry P&P
Manual and the Planting Manual draft

Mentions the size of the planting hole
but more guidance is needed

UF Ordinance requires trees with 2.5" to
3" caliper. PARD Forestry P&P Manual,
Planting Manual draft

Critical root zone mentioned in the
ordinances and other documents. PARD
Forestry P&P Manual details protection
of CRZ

Safety relating to wildfire and fire-proof
landscape is mentioned. Storm
Mitigation Plan, PARD Forestry P&P
Manual

Tree Pruning Permit mentions the
prohibited act of topping. PARD Forestry
P&P Manual
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Tree Species

9.22 List

Tree Quality

S Standards

Utility Right-of-
9.24 Way ( ROW)
Management

Watering

930 Standards

Identifies and publishes a list of
the most desirable,
recommended, or preferred
species (native and non-native
species); alternatively, a list of
species prohibited.

Written standards for tree
selection at nursery in addition
to Z60.1.

Requirements for planting,
pruning, and/or removal of trees
within a utility ROW.

EXISTING PLANS & POLICIES

Recommended and prohibited trees
mentioned in various documents. PARD
Forestry P&P Manual, Planting Manual
draft

ANSI standards mentioned in the Tree
Pruning Permit. City's website mentions
"locally grown stock" and protection of
trees before they're planted but no
mention of Z60.1 or similar. PARD
Forestry P&P Manual, Planting Manual
draft

Mention of utility ROW management is
in regard to underground utilities and to
plant smaller-statured trees under power
lines. PARD Forestry P&P Manual
provides specs

Various documents state the watering
requirement post-planting. PARD
Forestry P&P Manual and the Planting
Manual draft provide specs
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Strengths

Overall, the City’s existing tree ordinances, development standards, Comprehensive Plan,
and the citywide canopy goal of 30% contribute to strong audit results in support of policies
and ordinances.

» The City’s code has sections for Urban Forestry (private trees) and Forestry (public trees).
The Forestry Section follows urban forestry best practices.

= Staff and contractors are trained in tree risk assessments and the City has an adopted
standard of care.

» The processes are in place so that Urban Forestry is involved in all private development
reviews and Forestry coordinates with departments.

» The City and partners actively manage invasive plant species and pests and diseases as
resources allow and has lists and resources for recommended and prohibited trees.

= Standard details are adopted for tree protection during construction and development.

* The Development Advisory Committee and the Urban Design Commission are involved
in processes that impact trees in the city.

Opportunities
The City should explore changes to tree ordinances based on the recommendations
developed as part of the Plan and with input from staff, stakeholders, and the community.

» Enhance tree protection and enforcement in the right-of-way and on private property
will support a “no net loss” strategy for retaining the benefits of urban forests.

= Appropriate levels of public and private tree ordinances as well as expanding the
programs and protection for heritage and significant trees would advance the city in
this category.

= Establish legacy tree status at 36” DBH (compared to significant tree status at 27” DBH).

" |ncrease protection standards heritage trees on private property by requiring the
critical root zone (CRZ) to be calculated based on a higher multiplier than what is
currently required (1 foot for every inch of DBH). Include protection measures for
heritage trees which are located on adjacent properties to a project site if their CRZ
crosses the property line.

= Improve requirements for additional City staff to be Certified as Arborists, with Tree Risk
Assessment Qualified (TRAQ). Personnel to be accredited by the International Society
of Arboriculture shall be given time to maintain these credentials.

» Identify workflow efficiencies and maintain standard operating procedures and
contractor specifications.

= Explore the need and frameworks for an urban forestry-specific commission or working
group to support the goals of the Plan.

= Clarify roles and responsibilities between Forestry and Urban Forestry.

* Maintain an inventory of trees in public rights-of-way to identify, monitor, plan,
prioritize, mitigate risk, and to inform tree pests and diseases, climate change impacts,
storm events, invasive species, and the natural or premature senescence of trees.

* Implement risk management standards and best practices.

= Aligh recommended changes to tree-related ordinances with the goals for the Plan, the
development community, and the residents of Fort Worth.

= Include focus on utility vegetation management with Oncor, alternative solutions to
tree and sidewalk conflicts (i.e., desigh standards), urban wood utilization, citing of
industry standards and best practices in ordinances and manuals, a tree manual for tree
care professionals and property owners, strengthened tree preservation requirements,
and monitoring/enforcing ordinances to ensure trees planted through development
projects survive or are replaced.
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EXISTING PLANS & POLICIES

A 2014 study of 667 municipal urban forestry programs in the United States included a
comparison of tree ordinances using a list of twenty-five ordinance topics categorized as
credential, management, planting, and preservation (Hauer, 2016). This study provided the
framework for the ordinance checklist exercise. Additional categories and topics were
included based on engagement sessions with City staff to produce a more comprehensive
and relevant assessment for Fort Worth.

Ordinance Review Framework

S

Authority + Credential

Canopy

Tree Preservation

Tree Protection
During Construction

Tree Planting
Standards

Tree Maintenance and
Management

Mitigation

Enforcement

Designation of authority over trees by a specific City department, staff
person, board, committee, or professional. Ordinances may include
requirements for specific professional licenses or certifications.
Requirements to meet canopy goals, whether citywide or by specific
districts or land uses. May include per-tree canopy projections to use as a
tool for tree selection, or a process to calculate canopy projections.
Criteria for determining which trees are protected using factors such as
size, species, or other characteristics of the tree or the location of the tree.
Often include definitions and thresholds for signature tree, heritage tree,
legacy tree, and similar.

Standards for protecting trees during construction and development
activity such as a critical root zone, fencing and signage, or restrictions on
activity near trees.

Specifications for the planting of trees, including minimum standards for
tree size, species selection, soil volume, spacing from other trees and
infrastructure, site selection processes, and criteria for tree planting
locations.

Specifications for the maintenance of trees, including strategies for
managing specific obstacles such as pests and disease or invasive
species removal. Ordinances may include specific references to industry
standards or best management practices.

Requirements to replant on site or off site, including options to
contribute to a mitigation fund or other mechanism that assists in the
compensation of trees and canopy cover.

Inspections and permit processes to confirm compliance, or fees, fines,
and other penalties for noncompliance.

The assessment of Fort Worth’s municipal ordinances using this framework is included
below. With this initial review of the ordinances, key considerations are included to highlight
potential focus areas for code recommendations.

Authority + Credential

Fort Worth’s ordinances currently include two requirements to utilize the knowledge of a
city forester, city arborist, or certified arborist:

e In code section 6.302(g)(4)(b)(2), the code outlines requirements for getting credit for
existing tree canopy cover using protected trees only. One requirement is that a tree
survey is submitted by a Texas licensed landscape architect, certified arborist, Texas
licensed landscape contractor or Texas certified nurseryman.

e Under “Tree protections and maintenance,” the city arborist/forester is designated as
the authority to approve a grade change within the critical root system of a tree in
code section 6.302(d)(1)(d)(6).
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Fort Worth’s code designates the Department of Park and Recreation as having authority
over all public trees in code section 33-1 Supervision and Control.

Key Considerations:
e Define ISA Certified Arborist.

e Require ISA Certified Arborist report for situations which need professional
guidance.

e Clarify roles, responsibilities, and timelines for maintenance of street trees
after planting.

Canopy

A citywide canopy cover goal of 30% is included in the purpose section of the 6.302 Urban
Forestry ordinance. This 30% threshold is provided for with a variety of specifications
throughout section 6.302. As such, one- and two-family residential properties are required to
meet a 40% canopy requirement. This is reduced to 25% for new subdivisions if certain
criteria are met. Existing platted residential lots over one acre are required to meet a retained
canopy cover of 25% and an overall canopy cover of 40%. Other land use requirements are as
follows:

e Multifamily = existing or retained canopy shall cover 50% open space

e Institutional = 30% existing or retained canopy

e Commercial =30% existing or retained canopy

e Mixed use = existing or retained canopy shall cover 50% open space

e Industrial = 20% existing or retained canopy

e Parking surface areas = 40% existing or retained canopy (potential additional credits)
e Public projects = 30% existing or retained canopy (potential mitigation fund option)
e Agricultural = 25% existing or retained canopy (additional requirements)

An exemption is provided for commercial, institutional, and industrial uses when existing
structures are expanded by less than 30% and less than 3,000 sq. ft.

An urban forestry development agreement allows multi-tract developments to combine
property area to allow for conservation of concentrated canopy in certain parts of the
development and reduction of canopy cover below the 30% threshold in other areas, while
reaching an overall canopy cover of 30% for the entire development.

Key Considerations:
e Conduct an historical canopy assessment to track canopy growth and loss
over time. Reassess canopy requirements using a data-based decision
making process.

e Introduce intervals, targets, and priorities for citywide canopy cover goal.

e Increase enforceability of the per-property canopy requirements, including
inspections.

e Relocate the “6.302(e)(1)c. Phased development of subdivisions” section to
“6.302(g) Urban Forestry Plan/Permits” and expand it to include multifamily,
commercial, and industrial. Use education and outreach to make it easier and
more enticing for developers to use for the expanded list of uses.

o Reference Conservation Design for Subdivisions by Randall Arendt for
additional ideas and specifications for preserving conservation area
and creating effective open spaces.
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e Enhance the “6.302(h) Urban forestry development agreement” section to
make it easier and more enticing for developers to use for large-tract
industrial, commercial, and multi-family developments in addition to the
airport uses.

o Consider lowering the minimum acreage requirement from 1,000 acres
to 500 or 750 acres for wider applicability. For scale:
= 1,000 acres = 1.56 square miles
= 1,000 acres = 750+ football fields
*= FW Champions Circle = 500 acres
= FW Meacham Airport = 745 acres
* FW Gateway Park = 791 acres
= Central Park in NYC = 843 acres
= Perot Field FW Alliance Airport = 1,198 acres
=  FW Nature Center =3,621 acres

Tree Preservation

Tree removal permits and urban forestry permits are separate processes in Fort Worth. A tree
removal permit is required for the removal of a single tree that is six inches or greater. An
urban forestry permit is required when more than one tree is proposed for removal, and
when a building permit is required for construction of a new building.

An urban forestry permit and plan are required before or at the time of application for a
building permit. The urban forestry plan is outlined as a two-part process, the first of which
is to document existing conditions on the property, and the second is to overlay the existing
conditions with proposed improvements and tree preservation, removals, and tree
plantings. These requirements are canopy-based rather than based on tree count, however
special circumstances are outlined for preservation of all species 27” or larger citywide, or
post oaks or blackjack oaks 18” or larger in DBH east of Interstate Highway 35W in recognition
of the naturally occurring Post Oak Savannahs within the Cross Timbers Zone. Table A at the
end of the Urban Forestry code section is inconsistent with the verbiage found in
6.302(g)(5)(a) and should be made clear for effective implementation of the code.

e Table A=Protected Trees
e Table F = Preferred Tree List (large, medium, and small trees)

Key Considerations:
e Make DBH thresholds consistent between verbiage and tables (e.g. post
oak trees and blackjack oak trees protected at 18” or 20” east of I-35W)

e |Improve the process to implement the requirements for preservation of
post oak trees and blackjack oak trees on the east side of Fort Worth.

e Update preferred and protected tree lists. Include scientific names.

e Compare species and size requirements for tree preservation in other Texas
cities.

e Compare canopy as a tree preservation requirement in other Texas cities.

Tree Protection During Construction

Sections 6.302(d)(1) and 6.302(d)(2) of the Fort Worth code regulate protections standards for
trees on private property during construction. These standards are robust but are only
effective with adequate levels of enforcement. These sections outline measures for
protection of the root zone, bark, and canopy of the trees. The “critical root zone” is defined
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as a radius from the trunk at one foot per inch diameter measured at breast height (DBH),
and fencing is required to protect this area.

When trees are being protected and counted towards canopy coverage requirements for
the property, additional protective measures apply, including a list of activities which are
prohibited within the critical root zone. Boring, grade change, trenching, root pruning,
paving, and interference with underground utilities are all regulated by this code section.

Key Considerations:

e Signage explaining tree protection measures can increase their
effectiveness.

e Require inspection of tree protection fencing and signage prior to issuance
of land grading permit.

Tree Planting Standards

The code section for 6.300 Bufferyard and Supplemental Building Setback identifies
planting standards for trees in bufferyards between residential and industrial land uses.
Specifically, section 6.300(k)(1) states that medium trees shall be planted every 15 feet on
center and large trees planted every 30 feet on center.

An incentive exists in section 6.301(j) to preserve stands of native trees to be approved for a
minor modification to the landscape requirements.

Fort Worth’s Urban Forestry ordinance identifies planting standards in subsection
6.302(d)(3), which requires tree planting to achieve the goal of canopy coverage using a
credit system. The specific canopy cover percentages vary by land use as outlined in
subsection 6.302(e). In order to count towards canopy coverage for the property, the trees
must be 2.5” — 3” caliper and meet the following requirements:

1. Large canopy tree with typical crown width of 50 feet in diameter. Two thousand
square feet (minimum spacing of 40 feet on center);

2. Medium canopy tree with typical crown width of 30 feet in diameter. Seven hundred
square feet (minimum spacing of 24 feet on center); and

3. Small canopy tree with typical crown width of ten feet in diameter. One hundred
square feet (minimum spacing of eight feet on center).

Additionally, a minimum of 16 square feet of permeable surface is required for all tree
plantings per section 6.302(d)(3)(e).

In 6.302(d)(3)(b), the code references Table H as the preferred species list, however this is in
fact Table F. The city forester may approve other species on a case by case basis.

Key Considerations:
e Correct table references.

e Expand landscape incentives to encourage preservation over new
plantings.

e |Improve enforceability of canopy cover during inspections using GIS-based
tools and analysis.

e Update preferred tree species list.
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e Compare minimum permeable area and soil volume standards with
industry standards.

e Include references to industry standards: ANSI A300, ISA BMP for Tree
Planting, and Amer Standard for Nursery Stock Z6.

e Replace required permeable surface area with soil volume requirements
based on mature size of tree species.

e Address use and removal of staking hardware (aligned with industry
standards and best practices such as ANSI-300 transplanting standard).

e Include mulching standards.

e Reference the ANSI-300 transplanting standard.

Tree Maintenance and Management

The maintenance of over public trees is regulated by Chapter 33 of the City Code. The
standards for maintenance outlined in this section are minimal. It establishes the authority
of PARD to plant, preserve, spray, trim, cable or remove any tree on public property, but
does not specify standards of care. When any part of a tree is in contact with electrical
wires, those wires are to be removed or insulated.

For trees on private property, not much is stated regarding maintenance standards. The
urban forestry plan and permit process is outlined in In 6.302(g) to require a permit for the
removal of more than one tree or for the construction of new structures on a property.

Key Considerations:
e Include references to industry standards: ANSI A300 for Tree Care
Operations

e Define and prohibit tree topping.

e Require regular tree maintenance and establish pruning cycles for public
trees.

Mitigation

The City of Fort Worth’s ordinances have strong mitigation requirements that are located
throughout various sections of the code. The required plantings are based on two primary
factors: meeting the % canopy cover requirement and replacement of trees removed (if
certain criteria warrant it).

Subsection 6.302(d)(3)(d) requires replacement of new plantings if the newly planted trees
die within two years of the date of project completion. Similarly, subsection 6.302(d)(4)
requires that any tree which counted towards preservation credits be replaced if that tree
dies or becomes hazardous and a threat to public safety or property due to construction
activities within five years following the date of issuance of the certificate of occupancy.
Subsection 6.302(g)(5)b.2 requires a 5:1 ratio when significant/large trees are removed.
Subsection 6.302(d)(5) outlines the requirements of mitigation of significant or large trees,
for meeting one of the following options:

1. An area one and one-half times the area of the canopy of the tree identified for
removal is retained on the same site. The one and one-half retention of existing trees
shall be of the same species as the tree being removed in the Post Oak Savanna as
indicated on Exhibit “A” or from the protected list if not in the Post Oak Savanna and
be in excess of the required tree coverage on the site/tract;
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2. Planting of new trees from the preferred list (see Table F of subsection (I) below) at
five times greater in canopy area than the removed specific tree canopy. The
additional planting of five to one (5 to 1) will be in excess of the required tree
coverage on the site;

3. Paymentinto the tree fund based upon the total diameter of the specific tree times
$200 per diameter inch, or $4.94 per square foot of canopy; or

4. Urban design commission approves a plan that mitigates the removal of significant
or large trees."

For public projects, an option is provided for fee-in-lieu of plantings at a rate of S600 per
required tree, which is paid into the tree fund.

Key Considerations:
e Confirm that fees are consistent and clear across code sections.

e Consider additional and innovative uses of the tree fund.

Staff Guidance

City Staff provided input on a wide variety of topics during the focus group sessions,
including valuable insights on the policies, ordinances, and processes supporting urban
forestry and tree management in Fort Worth. The comments directly related to the City’s
codes and ordinances are summarized in the chart below using the Ordinance Review
Framework Categories.

Staff Guidance for Ordinances and Policies

Ordinan
Category

Authority + s

Credential

Cano = Expand canopy keeping in mind areas that were originally prairie.
Py = Expansion of canopy is a desired outcome and measure of success.

* Include preservation incentives for developers.

= Getdevelopers tothink about preservation in the design phase.

= H district is currently exempt and should have minimum requirements.

* Homeowners of 1-acre lots are told they need an UF plan but itis an
onerous request.

= Could utilize form-based code framework for stormwater retention
incentives for the preservation / retainment of large trees.

" Encourage low impact design to preserve trees and use natural features
without impeding the function of stormwater management like drainage
and retention.

= Currently, developers are not using the stormwater credits. "Stormwater
Utility Fee Credit" on page F-11.

= Guidance on how to protect riparian areas and the trees within them.

= Preservation of the eastern Cross Timbers area is not happening. Update
the UF ordinance with incentives to protect trees especially in the Cross
Timbers

Tree Preservation
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®» Code enforcement downtown could work with developers to make
recommendations on when, how, and where to move trees within the site.

= Guidance on how to get developers to correct the issue(s) on construction
sites

» Need more effective communication and documentation to ensure tree
protection measures are met.

* Need to provide an example for demolition contractors on how to operate
around trees.

Tree Protection
During
Construction

" Need to have standards and design for UF in downtown and have the
resources and knowledge to assist in making recommendations on where
to plant trees.

= Plant a variety of tree species in riparian corridors to provide aesthetics and
benefits

= Tree nurseries only have a limited stock of native tree species.

= More focus and consideration of soils for tree planting and management.

= Develop incentives for below ground improvements such as Silva Cells to
allow for more root space and better soil quality. Improve and tighten
processes and best practices (in progress).

= As community centers are redeveloped, new plantings need to have
adequate water and plant trees so the canopy provides the most effective
shade.

Tree Planting
Standards

» There is a lack of shade along streets, parks, and transit stops. Maintenance
of projects is an issue and areas may be neglected after the project. The
responsibility for maintenance is unclear or inconsistent.

* More shade and trees in underserved neighborhoods. Increased shade
along streets and in parks in neighborhoods that need assistance.

= Irrigation to new trees is critical.

Tree Maintenance *» Tree abatement program helps with the maintenance of trees and

and Management removes low risk trees and clears branches. Forestry handles these
contracts but the neighborhood program funds it. Funds cannot be used
for trees on private property.

= Weed trimmer damage to trees. Clarification of Best Management
Practices (BMPs) needed.

= Consider different recommendations and management approaches for
forestry vs urban forestry.

= Design districts are not required to mitigate for removal of mature trees.
* The eastern Cross Timbers has a special consideration in the UF ordinance
Mitigation and oaks are being removed and developers just pay the mitigation fee.
= Provide reasonable mitigation options for developers (alternatives to tree
for tree or inch for inch).
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= UF Permit Process

o Subdivision Plats: developers are required to begin the urban forestry
permitting process prior to getting plats approved, but the processes
are usually concurrent. Preliminary plat and final plat have UF reviews.

o Grading, fill, building permits: typically require urban forestry
permitting before the project.

o Clarifications needed to reinforce workflows and SOPs that trigger
urban forestry review.

o Recommend evaluating the permit process to make it as time
efficient and effective as possible especially when last minute changes
occur.

o Consider UF permitting for demolition of single-family residential
structures on lots less than 1 acre. UF authorization on small residential
lots may slow down the process if reviewers are backlogged.

o The Nature Center is subject to UF permits that are designhed for
urban areas and not natural areas. Perhaps consider Forestry permit
waivers for management of trees in the Nature Center.

= Penalties
Enforcement o Determine the penalties and enforcement when trees were illegally
removed

o UF code includes penalties for removal of canopy, so Code
Department could apply UF violations and monitor canopy loss with
aerialimagery. Most illegal removals and dumping of debris occur off-
site and out of the neighborhood, so it is hard to track and penalize.

o UF requested notification of responsible parties with unpermitted tree
removal. This is a challenge because of the difficulty in finding the
responsible party.

* |Inspections

o Inspectors cannot gauge canopy percentages; they use the count of
trees.

o Difficult to monitor whether trees >6" are being removed, difficult to
enforce. Need to inspect sites before land clearing starts.

o Need more consistent enforcement on street trees and canopy cover
for parking lots

o Planning only has 3 staff so when street trees are planted there is no
one to inspect them and Urban Forestry doesn't look at them from the
form-based code. The trees only get reviewed in the landscape plans.
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Benchmarking Results

The ordinances from five benchmarking cities were compared with Fort Worth’s tree-related
ordinances to find opportunities for information-sharing and cross-referencing urban
forestry standards. The five cities were chosen for their overall relevance to Fort Worth, using
the following criteria as a guide:

e Proximity to Fort Worth. Only cities within Texas were reviewed and selected for this
exercise. Cities within 50 miles of Fort Worth were placed at a high priority, while EI
Paso and San Antonio were selected using additional criteria.

e USDA Cold Hardiness Zone. Fort Worth is in zones 8a and 8b, while the cities selected
are located within zones 8a, 8b, and 9a. A wide variety of species can grow in North
Central Texas, so looking to other cities across the state can have a positive impact on
Fort Worth’s urban forest as heat intensifies and the climate continues to change.

e Population. Cities with a large population (at least 250,000) were prioritized using the
U.S. Census Population Estimates, July 1, 2021, (V2021).

CITIES SELECTED FOR CODE COMPARISONS

Proximity USDA Cold
Texas City Population (miles) Hardiness Zone

Fort Worth 935,508 - 8a + 8b

Dallas 1,288,457 324 8a+8b
Arlington 392,786 15.1 8a
Plano 288,253 49.2 8a

El Paso 678,415 603.7 8a+8b

San Antonio 1,451,853 268.1 8b + 9a

Summary of Benchmarking Findings

On the following page, a table shows the results of the ordinance comparison and scoring
exercise. Using 28 ordinance topics, Fort Worth’s ordinances were compared with those of
Dallas, Arlington, Plano, El Paso, and San Antonio. If the ordinance addressed the topic, it
received a Y (one point). If it did not address the objective, the city received an N (zero points),
percentage scores were calculated for each category, and percentage scores were
calculated for a grand total for each city.

Fort Worth, Dallas, and San Antonio tied for the highest score of 86%,

Arlington scored 68%, El Paso 57%, and Plano 46%.
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Ordinance Topic

Fort Worth
Arlington
San Antonio

Authority + Credential

ISA Certified Arborist required
Staff authority over public trees
Authority over street trees

Subtotal 100% 100% 100% 67% 100% 100%

Canopy

Canopy Cover N N N N N N
Canopy Goal/Requirement -_ N N N -
Canopy Goal Year/Trajectory N N N N N N

Subtotal 33% 33% 0% 0% 0% 33%
Tree Preservation

Protected Tree (DBH) DR N o~ e

Heritage Tree (DBH) N N N N

Yy
Exemptions VTV N N [V

Subtotal 100% 67% 67% 0% 0% 100%

Tree Protection During Construction

Dripline or root area definition Y Y Yy Y Y
Signage and fencing Y Y Y N vy

Subtotal 100% 100% 100% 0% 100% 100%

Tree Planting Standards

Tree species list (preferred, required, prohibited, --- N
etc.)
Tree size callper, helght, projected canopy, . NN N N R NN

Minimum tree well or soil area

v
Miinimum spacing v NN e
New private development Y Y vy vy vy

Subtotal 100% 100% 80% 40% 80% 100%
Tree Maintenance/Management
References to BMPs and industry standards
Tree removal permit process established
Pest/disease strategy

Subtotal 100%  67%  67%  100%  100%  100%
Mitigation
Public trees Y Y Y Yy oy
Private trees Yy vy v
On site Y Yy oy v
Off site N BN N N N

inlieu of fees Sl Y Yy N v

Subtotal 60% 100% 80% 80% 20% 80%

Enforcement

Inspections

Tree Permit Fee

Fines and fees

Other penalties for noncompliance

Subtotal 100% 100% 50% 50% 75% 75%
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Learning from the Benchmarked Cities

While Fort Worth’s lowest score is in the canopy section, no other city received a higher score
than 33% in that category. Fort Worth’s ordinance is deficient in mitigation, which is a vital
element to making policy effective. Only one inspection is required in the landscape
regulatory process, which is a final landscape inspection before issuance of the final building
permit. This structure makes any enforcement extremely difficult. Every other city in the
study has some level of required mitigation for private trees with associated fee schedule,
fines, and other penalties for noncompliance.

ORDINANCE CATEGORY: AUTHORITY + CREDENTIAL

I
100% 100% 100% 67% 0% 100%

Tree
survey/samplin feasibility report
Tree survey = v/ . p g . . . Y p.
. by a qualified Does not mention Project arborist for transplanting
Tree survey = arborist . “ s n -
. arborist, forester, arborist existing trees =
arborist . - .
. .. or landscape City decisions and arborist
City decisions and R . .
. .. K . architect Park and street publictrees = City
City decisions and public trees = City . . ..
. . trees = parks and arborist and City decisions and
public trees = City  Forester, park R L. X . . X
City decisions and recreation Director of Parks public trees = City
Forester board, park X . . . R
public trees = City director and Recreation Arborist, urban
department .
of Arlington Tree forester
Board

ORDINANCE CATEGORY: CANOPY

33% 33% 0% 0% 0% 33%

Street Typology
and Canopy Cover

. . Single-famil
30% citywide and Goals . & - Y
. . . residential 38%
additional Residential 40% . .
. . Multi-family and
regulations by Mixed Use 35% n/a n/a n/a . .
. nonresidential
land use and Commercial & 25%
(o]
zoning Freeways 30%

0,
Industrial 25% CRAG area 15%

Parkways 45%
ORDINANCE CATEGORY: TREE PRESERVATION

100% 67% 67% 0% 0% 100%

Protected tree =

12" post oaks significant tree =

" . Significant Stand 6” Ashe Juniper
24" American elm, . ” .
. = clustering of at 10” Huisache,
bois d'arc, cedar .
least three trees, Mesquite,
Protected tree = elm, R
” . of two and one- Arizona Ash,
6 chittamwood, -
half inches of Hackberry, Texas
common R n/a n/a R
. . caliper or greater persimmon
Heritage tree = persimmon, . ”
" " in size and trunks 5” Texas redbud,
27" or 18 eastern red cedar, .
spaced at no Texas Mountain
green ash, all R
greater than 10 laurel, Condalia,
other oaks, pecan, R
. foot intervals Possum haw,
all walnut species,
Hawthorne

and white ash
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ORDINANCE CATEGORY: PROTECTION DURING CONSTRUCTION

100% 100% 100%

critical root zone = the
circular area of ground
surrounding a tree
radius from the extending one foot per
trunk at one foot diameter inch of the
per inch diameter tree, measured from
the tree trunk or stem.

A minimum of
75 percent of
the critical root
zone shall be
preserved for
trees 3-10”
caliper or 100%

critical root zone =

measured at
breast height

Drip line = a vertical line
(DBH)
that runs from the for trees”
fencing outermost point of the 8reater 107+
crown of a tree to the caliper

ground.

0% 100%
tree protection
zone on public
trees =, proper safe
guards and root
protection zones as
outlined in the
n/a Arboricultural
Specifications
Manual must be
approved by the
city arborist.

fencing

ORDINANCE CATEGORY: PLANTING STANDARDS

100%

root protection
zone ... in
conformance with
the Texas A& M
University,
Extension
Landscape
Horticulture,
"Protecting Existing
Landscape Trees
from Construction
Damage Due to
Grade Changes,"

protective barrier

100%

100% 100% 80%
Lists = approved tree
list, unprotected tree
list
Size = 2"+ for single- Lists =
family and duplexes, approved tree
3"+ for large/medium list
trees in other uses and
Lists = surface parking lots, Size = Street
Recommended height = 6' trees shall be a
List of Native minimum
Plants, preferred Soil area =small tree =  height of 10

Tree List 24" depth and 25 sq.ft. feet and 3-inch
of open area (50 cu.ft.) caliper at the
Size=2.5"-3" large or med tree = 36" time of
DBH depth and 160 sq.ft. planting

open area (480 cu.ft.)
legacy tree = 36" soil
depth and 500 sq.ft.

open area (1500 cu.ft.)

Soil area = 16 sq.ft.
of permeable
surfaces

Soil area = n/a

Spacing =
Street trees
shall be spaced
between 25
and 30 feet
apart on
center, as
appropriate for
the species
provided

Spacing = large
trees 40’, medium
trees 24’, small
trees 8’

Spacing = small - small
= 10'
small - medium = 10'
medium-medium = 20'
medium - large = 20'
large - large trees = 25'

from electric lines:
small trees = 0'
medium trees = 15'
large trees = 20'
legacy trees = 30'

Tree-related Ordinances, Regulations, and Standards

40% 80%
Lists = approved
tree list
Size = Container
stock shall be
grown for at least
Lists = n/a 8-months
. Soil area = Small
Size =
. . tree- 25 sq.ft. of
instructions to
surface area and
measure

75 cu.ft. of soil.
Medium tree- 48
sq.ft. of surface
area and 144 cu.ft.
of soil.
Large tree- 100
sq.ft. of surface
area and 300 cu.ft.
of soil.

Soil area=n/a

Spacing = n/a

Spacing = n/a

Lists =
recommended
list, all xeriscape
methods

Size =1%inches
for single trunk
trees

Soil area =
pervious area of
not less than one
hundred sixty-two
(162) square feet
or 18 feet by nine
feet (18 x 9’) as

required in

parking areas

Spacing = not
more than 100’
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ORDINANCE CATEGORY: MAINTENANCE/MANAGEMENT

m

100%

67% 67% 100% 100%
BMPs/Standards
= American
BMPs/Standards = Standard for
- Nursery Stock
American

Standard for ANSI 260.1.

Nursery Stock

ANSI Z60.1. Permit =yes

BMPs/Standards = BMPs/Standards =

BMPs/Standards
=vyes, but no
direct mention of

ANSI A300, ISA
BMP for Tree
Planting, Amer

Pest/Disease =
The city may
order that the

plant quality and
species standards
of the North

Permit = yes

Pest/Disease =

ANSI Standard for Central Texas . owner of any
Native or well .
Nursery Stock SmartScape adapted species private property
Permit = UF 260, program P P containing a

permit process

Permit =Tree

Pest/Disease =
Infested trees are
exempt

Pest/Disease = n/a

application

of trees may be
exempted with
approval by the
Di-rector of
Planning or
designee if
diseased,
presenting a
public health or
safety hazard, or
in severe decline.

tree(s) that is
dead or infected
by transmissible
disease or
infested with
insects, remove in
the case of a dead
tree, or treat or
allow the city to
treat, the infected
or infested tree(s)
located on private
property.

Permit = yes
removal
Pest/Disease =
Infested trees are
exempt

ORDINANCE CATEGORY: MITIGATION

100%

BMPs/Standards
= ANSI A300
Street tree
planting and

pruning
standards

Permit =
Landscape and
tree preservation
permit processes

Pest/Disease =if a
listed species is
infested by fungi,
disease or pests, a
substitution may
be
recommended. In
no case shall
monoculture be
permitted.

Tree Mitigation
Fund can go
towards invasive
species control
and disease
management

60%
Public trees = n/a

Private trees = 5:1 ratio
when significant/large
trees are removed,
Warranty/replacement
of any preserved tree
within 5yrs of c/o

On-site =
Planting of new trees
from the preferred list
at 5x greater in canopy

area than the
removed. The
additional planting of
five to one (5 to 1) will
be in excess of the

80% 20%

Public trees = 1:1
tree replacement

100% 80%

Public trees = 1:1 Public trees =yes,
tree replacement replacement

some cases, a

Private trees =
removed tree

Private trees = Private trees =

Historic trees: 3:1 Non- warranty period
. must be
Significant: 1.5:1 Developmental andreplacement:
replaced by the
Class 1: 1:1 and shall closely Cit
Class 2: 0.7:1 Development match adjacent 4
Class 3: 0.4:1 related. Tree specimens of the

Private trees =

same species
P n/a

and shall be

points system.

On-site = yes, Incentives for

above preserving stands subject to all .
] On-site = n/a
of trees and requirements of
Off-site = native species this specification.

alternative Off-site = n/a

methods of
compliance with
tree replacement
requirements:

On-site =yes,
above

On-site =yes,
above

In-lieu Fees =
n/a

Off-site = n/a Off-site = n/a

Fort Worth Urban Forest Master Plan — TECHNICAL REPORT — DRAFT Oct2023

Public trees =In

80%

Public trees = 1:1
tree replacement

Private trees =
yes

On-site =
Significant 1:1,
Heritage 3:1
All tree species of
Ash (all Fraxinus
species)
Hackberry (all
Celtis species)
Huisache, Ashe
Juniper and
Mesquite will be
mitigated at 1:1.
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required tree coverage
on the site;

replacement.

Off-site = n/a

In-lieu Fees =

Use of other
property for tree In-lieu Fees = Tree
replacement fee

of $100 per

caliper inch

Reforestation

In-lieu Fees = fund
$300.00/diameter inch
or $7.50/canopy sf.
Private trees = total
diameter of the
specific tree X $200
per diameter inch, or
$4.94 per square foot
of canopy; Public
projects may elect to
mitigate required
canopy coverage
through paymentinto
the tree fund at a rate
of $600 per required
tree.

EXISTING PLANS & POLICIES

In-lieu Fees =
$175.00 per
caliper inch,
based on the

total number of
caliperinches to

be mitigated

ORDINANCE CATEGORY: ENFORCEMENT

Off-site = n/a

In-lieu Fees =The
city arborist shall
determine the
probable
maximum
amount of tree
mitigation
required
(measured in
dollars) that may
be attributable to
the
development.

100%

Inspections =
Verification by
the planning and
development
department of before the final

installation in  inspection of any
compliance with building on the
this section shall lot. If thereis an
be required. approved
landscape plan
for the lot, the
landscaping
must comply
with that plan
before the final
inspection.

100%

Inspections = all
landscaping
must be
completed

Permit Fees =
Waivers to UF
Ordinance;
waiver from tree
planting and
nonprotected
trees: S550;
Waiver from
preservation of
protected trees:
$1,000;
Waiver from
preservation of
significant trees  protected tree
or large trees - removed or
city wide: $5,000; seriously injured

Waiver from without
preservation of authorization
significant tree or
large trees east of Other penalties =
135: $3,000 (lower not less than
threshold) $2,000.00 per day

Permit Fees =
$100

Fines = fine of not
less than
$2,000.00 per

50%

Inspections = n/a

Permit Fees = $10
per tree, with a
minimum charge
of $30 and a max
of $150

Fines = up to
$2,000 for each

offense

Other penalties =
n/a

Tree-related

50%
Inspections = yes, by
owner/representative,
either at place of
growth or at site
before planting, for
compliance with
requirement for
genus, species,
variety, size, and
quality. Remove
rejected plant
materials
immediately from
project site and
replace with
acceptable material
at no additional cost
to the Owner.

1. Notify owner’s
representative of

sources of plant
materials 30 days in
advance of delivery to
project site.

Permit Fees = n/a

Fines Any person,
firm, or corporation
found to be violating
any term or provision
of this ordinance shall

75%
Inspections =
Landscape and
irrigation
systems shall be
installed in
accordance with
the approved
plan. Installation
shall be
completed prior
to the building
final inspection.

Permit Fees = n/a

Fines = sum not
exceeding two
thousand dollars.
Each day that a
provision of this
chapter is
violated shall
constitute a
separate offense.

Other penalties =
Revocation of
permit. Permits
may be revoked
in accordance
with the
provisions in

Ordinances, Regulations, and Standards

75%

Inspections =
mitigation trees
that are planted
on the property

and that die
within twelve (12)
months of final

inspection are
subject to the
mitigation
requirements set
forth in
subsection (g)

Permit Fees =
$100

Fines = n/a
Other penalties =
follows civil

penalties
schedule
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for any other be subjectto a finein Chapter 18.02 of
Fines = $500 admin Violation of this accordance with this Code.
fee + division Section 1-4(a) of the Citations:
$300/diameter inch City Code of Employees

Ordinances for each  authorized by
offense. Every day a the city manager
violation continues

or $7.50/canopy sf
(non-significant

trees), or shall constitute a
$600/diameter inch separate offense.
or $15/canopy sf

(significant trees) Other penalties = n/a

Other penalties =
In cases of
offenses involving
the illegal
removal of trees
or
noncompliance
with an approved
permit or urban
forestry plan, the
removal of each
tree constitutes a
separate offense.
In cases of
continuing
violation, each
separate day that
a violation
continues
constitutes a
separate offense.

Proposed Urban Forestry Code Changes

A systematic approach was utilized to provide recommendations to modify Fort Worth’s
tree-related codes, including the review of relevant ordinances and documents, input from
staff and stakeholders, the organization of feedback into varying levels of impact, and the
integration of code research, industry standards, and best management practices. The
recommendations included in this report have been organized using the following
framework, terms, and definitions.

Framework

Code Section

The precise section or subsection of the impacted language is identified for clarity and
conciseness. The alphanumeric pathway relates to the revised code section as included in
Appendix F of the Technical Report for easy navigation.

Recommended Changes
A simple description of the intended change is provided. The draft code language is provided
in Appendix F of the Technical Report in the strikethrough underlined version of the code.

Level of Impact
- Minor: non-substantive change that modifies the code language or formatting for
clarity, consistency, and interpretability; no change in meaning or intent.
-  Moderate: adds requirements or processes to strengthen the impact of existing
codes; or
- Major: substantive change that modifies the meaning or intent of existing
regulations and procedures; potentially creates new code sections
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Common Courses of Action

- Define: Add/modify definition

- Make Consistent: aligh code language across sections

- Relocate: rearrange code language/sections

- Clarify Authority: identify who is responsible for a specific tasks or responsibility

- Insert/modify requirement: Require professional certification or license, report, survey,
or other document

- Clarify Process: reinforce the language around an existing process

- Modify Process: change the language around an existing process

- Retitle: change the title of an existing code chapter, section, etc.

- Add Reference: include a reference to an outside agency, industry standards, data,
research, and/or best management practices

- Modify/Add Threshold: create a new threshold or modify an existing one.

- Create a Tiered System: modify the existing threshold to create a tiered system

- Conduct a study, survey professionals, and/or gather industry research to inform
potential change

- Create: A new code section, requirement, chapter, etc.

- Remove: A code section, requirement, chapter, etc.

Recommendations

The following recommended changes to Fort Worth’s Code of Ordinances are based on
findings from the initial ordinance audit, input from City Staff, and inspiration from additional
cities explored through the benchmarking exercise. Where possible, duplicative comments
and feedback have been combined into the key recommendations identified below.
Changes are primarily proposed for the urban forestry regulations in Section 6.302 Urban
Forestry, in Chapter 6: Development Standards of the Zoning Regulations, although changes
to other sections for consistency and clarity are vital to the success of these regulations.
Details about the draft code section, level of impact, and courses of action are provided on
the previous page.

1. Define authority by stating the requirement of an “ISA Certified Arborist.”
Existing Code Section: 9.101 Definitions
Draft Code Section: 9.101 Definitions
Level of Impact: Minor
Course of Action: Add definition.

2. Require an ISA Certified Arborist report for tree surveys and situations that need
professional guidance.

Existing Code Sections: 6.302 (d)(1), 6.302 (g)

Draft Code Sections: 6.302(d)(1), 6.302(h)(5)a.1., and 6.302(h)(5)b.2

Level of Impact: Moderate

Course of Action: Insert requirement, add reference, and clarify authority.

3. Update the preferred and protected tree lists based on recommendations in the UFMP.
Existing Code Section: 6.302 (l) Tables
Draft Code Section: 6.302(m) Tables
Level of Impact: Major
Course of Action: Modify standards.
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4. Make corrections to the table references in the tree planting standards as they are
currently inaccurate and do not reference the correct tables.

Existing Code Section: 6.302(d)(3)

Draft Code Section: 6.302(d)(3)

Level of Impact: Minor

Course of Action: Edit for consistency.

5 Include references to tree planting industry standards to ensure trees are planted at the
right depth and follow best practices for staking and mulching.

Existing Code Sections 6.302(d)(3)

Draft Code Section: 6.302(d)(3)d. and 6.302(d)(3)e.

Level of Impact: Moderate

Course of Action: Insert requirement and add reference.

6. Update the minimum soil volumes with industry standards for the planting standards
section.
Specifically, ANSI Standards recommends 1,000 cubic feet for average soil volume. Consider
updating the minimum widths for landscape strips to align with industry standards— 8
feet for medium and large trees, 6 feet for small trees (assumes 1,000 cubic feet of soil
volume for large trees measured at a depth of 3 feet).

Existing Code Sections: 6.302(d)(3)e

Draft Code Section: 6.302(d)(3)d

Level of Impact: Moderate

Course of Action: Insert requirement and add reference.

7. Clarify exemptions for existing versus proposed right-of-way and easements pertaining
to required preservation and mitigation.

Existing Code Sections: 6.302(c)(8), 6.302(l)Table 6.12 and Table 6.17

Draft Code Section: 6.302(e)(2)b.4.

Level of Impact: Moderate

Course of Action: Clarify.

8. Require signage for tree protection measures mandated as part of construction projects.
Existing Code Section: 6.302(d)(1)
Draft Code Section: 6.302(d)(2)
Level of Impact: Moderate
Course of Action: Insert requirement.
9. For tree maintenance and management, include references to ANSI A300 for Tree Care
Operations, define and prohibit tree topping.
Existing Code Sections: 6.302(d)(1) and 9.101 Definitions
Draft Code Section: 6.302(d)(3)e. and 9.101 Definitions
Level of Impact: Minor
Course of Action: Add definitions.

10. Remove the details under Section J, Penalty in the Urban Forestry Ordinance and
instead add a reference to Chapter 2-321 Development Application Fees and Chapter 2-322
Penalties and Mitigation Fees of Fort Worth, TX Code of Ordinances.

Existing Code Sections: 6.302(J), Chapter 2-321, and Chapter 2-322
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Draft Code Section: 6.302(j), Chapter 2-321, and Chapter 2-322
Level of Impact: Minor
Course of Action: Edit for consistency and add reference.

11. Expand the phased development process to include multifamily, commercial, and
industrial in addition to single-family and two-family residential.

Existing Code Section: 6.302(e)(1)c

Draft Code Section: 6.302(e)(1)c and 6.302(g)

Level of Impact: Moderate

Course of Action: Modify process and relocate language.

12. Enhance the urban forestry development agreement process to make it easier and
more enticing for developers to use for large-tract industrial, commercial, and multi-family
developments in addition to the airport uses.

Existing Code Section: 6.302(h)

Draft Code Section: 6.302(i)(2)a.

Level of Impact: Moderate

Course of Action: Lower threshold.

13. Clarify urban forestry requirements for zoning designations that are exempt from
preservation requirements (e.g., Urban Residential and Form-Based Districts). Require
mitigation for removal of significant or legacy trees. Ensure canopy requirements are
consistent with setback requirements and reflect mandatory street tree installation where
applicable.

Existing Code Sections: 6.302(c)and 6.302(e)

Draft Code Section: 6.302(c) and 6.302(e)

Level of Impact: Moderate

Course of Action: Clarify requirements for consistency and improved protection of

significant trees.

14. Increase the mitigation requirements and fee-in-lieu payments for development
projects in the Cross Timbers that align with the value of the trees and the citywide canopy
goal.
It is recommended that the minimum diameters for preservation of post oaks and
blackjack oaks be reduced from 27” to 24” citywide and east of Interstate Highway 35W be
reduced from 18” to 16” to recognize the significance and growth rates of these trees.
Consider the feasibility and appropriateness of creating a Cross Timbers overlay district for
clear delineation of regulation differences.

Existing Code Sections: 6.302(g)(5)

Draft Code Section: (proposed) 4.409 Cross Timbers Overlay District and 6.302(h)(6)b-

d

Level of Impact: Major

Course of Action: Create new section and add reference for consistency.

15. Make the diameter at breast height (DBH) thresholds reflect the natural land cover type.

For instance, in the Cross Timbers the minimum diameter for tree preservation could be
smaller than the minimum diameter of trees in natural prairie areas. Alternately, the

Tree-related Ordinances, Regulations, and Standards Page | 52



EXISTING PLANS & POLICIES

minimum diameter could be species specific, with smaller minimum diameters for
preferred tree species.
Existing Code Section: 6.302(b)(1), 6.302(g)(5)
Draft Code Section: (proposed) 4.409 Cross Timbers Overlay District, 6.302(b)(1), and
6.302(h)(6)b-d
Level of Impact: Major
Course of Action: Create new section and add reference for consistency.

16. Explore the feasibility and framework for creating Cross Timbers mitigation banks to
create large tracts of new canopy cover. Align land acquisition strategies with the Open
Space Conservation program.

Existing Code Sections: N/A

Draft Code Section: (proposed) 4.409 Cross Timbers Overlay District

Level of Impact: Major

Course of Action: Create new section.

17. Offer incentives for developers that preserve large tracts of canopy in development
projects such as allowing the transfer of development rights (TDR) or to allow greater
building heights. Other incentives may include reducing the number of required minimum
parking spaces depending on the number of trees preserved, canopy retained, or trees
planted.

Existing Code Sections: N/A

Draft Code Section: 6.302(f)

Level of Impact: Major

Course of Action: Insert new section.

18. Record the tree survey associated with phased development for public access and
internal tracking of development

Existing Code Sections: 6.302(e)(1)c

Draft Code Section: 6.302(h)(8)

Level of Impact: Moderate

Course of Action: Insert requirement.

19. Require a tree survey for development projects larger than one acre.
On heavily wooded sites, Fort Worth only requires applicants to delineate the extent of the
canopy and identify significant trees, rather than complete a full tree survey.

Existing Code Sections: 6.302(g)(3), 6.302(g)(4)

Draft Code Section: 6.302(G)(3)(a)(i)

Level of Impact: Moderate

Course of Action: Add new requirement.

20. Invasive species shall not count towards the required canopy cover %. Require removal
of invasives.

Existing Code Section: N/A

Draft Code Section: 6.302(h)(5)a.6.

Level of Impact: Moderate

Course of Action: Add new requirement.
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21. Allow flexibility for timing of tree planting to avoid planting in the summer.
Existing Code Section: 6.302(d)(3)
Draft Code Section: 6.302(d)(3)h.
Level of Impact: Moderate
Course of Action: Add new requirement.

22. Amend preservation requirements to align with existing tree canopy cover.
Creation of a Cross Timbers overlay district could be used to delineate areas with higher
preservation requirements.

Existing Code Sections: 6.302(g)(4)

Draft Code Section: (proposed) 4.409 Cross Timbers Overlay District

Level of Impact: Major

Course of Action: Create new section.

Next Steps

Track Impacts of State Legislation

The 2023 Texas legislative session considered two bills which could impact local regulation
of trees on private property. One of these bills, HB 2127 passed. The other, HB 2239, did not.
The City should consult with its legal department regarding potential impacts of HB 2127
and monitor future sessions for reintroduction of proposed legislation such as HB 2239 that
could preempt Fort Worth’s ability to regulate and protect trees. A brief synopsis of these
two bills is included below with strategies for mitigating the impact of the bills if they are
determined to impact existing or proposed tree ordinances.

H.B. 2127 — Relating to State Preemption of Certain Municipal and County Regulation

This bill is written to prevent local municipalities from creating a “patchwork” of regulations
across the state unless expressly allowed. It is a broad bill that has the potential to impact
eight sectors of local government, including agriculture, business and commerce, natural
resources, and property. The state of Texas operates under a hybrid structure of Home Rule
(cities that can set local regulations) and General Law (cities that are limited to local
regulations which the state laws expressly permit them to set). In Texas, cities with a
population of more than 5,000 have the ability to adopt a charter to establish Home Rule
status. Fort Worth enacted such a charter in 1924.

This bill removes the ability for local municipalities (regardless of Home Rule or General Law
status) to enact new policies or to enforce existing policies relating to any of the eight
sections outlined in the bill (see below) unless explicitly authorized by state statute. It is
possible that portions of the existing urban forestry ordinance along with recommended
changes drafted in this UFMP would not be enforceable unless expressly authorized by
state statute.

HB 2127 relevant language:

Sec. 102A.001. LIABILITY FOR CERTAIN PREEMPTED REGULATION.

Any person, including a taxpavyer, adversely affected by a municipal or county

ordinance, order, rule, or policy adopted or enforced by a municipality, county,
municipal official or county official acting in their official capacity in violation of any

Tree-related Ordinances, Regulations, and Standards Page | 54



EXISTING PLANS & POLICIES

of the following provisions has standing to bring and may bring an action against
the municipality, county or official:

(1) Section 1.004, Agriculture Code;

(2) Section 1.109, Business & Commerce Code

(3) Section 1.004, Finance Code;

(4) Section 30.005, Insurance Code;

Section 1.005, Labor Code;

(=

(6) Section 229.901, Local Government Code;

(7) Section 1.003, Natural Resources Code; or

(8) Section 1.004, Occupations Code / Property Code.

It is difficult to plan for the impacts of such a sweeping bill, but some strategies which may
be explored include:

e Rather than regulating the removal of trees, explore the regulation of tree debris and
brush. If City or County facilities already practice an intake process for tree debris,
consider enhancing the requirements to include increased credentials, permissions,
or permitting for entry.

e Consider enhancing the business tax receipt/license registration process for tree care
professionals and arborists at the City or County level.

e Conduct robust community engagement and public education campaigns about
the benefits of trees, how to care for trees, and increase resources for planting on
public and private property.

e Create incentives for homeowners to reduce their utility bill rates in return for
proving a certain percentage of canopy cover, permeable surfaces, on-site water
collection such as rain barrels, or Xeriscaping.

e Create incentives for developers to preserve trees by reducing permit fees, allowing
flexibility in project site planning, and providing variances and bonuses on a project-
by-project basis.

HB 2239 - Relating to Municipal Regulation of an Ashe Juniper Tree

This bill specifically targeted the Ashe juniper tree, so that local municipalities could not
enforce preservation or mitigation measures on the removal of that species. This bill
proposed to modify an existing state policy that prevents local government from
prohibiting the removal of trees which are dead, diseased, or pose a threat to persons or
property. If this bill had been sighed into law, the result could have a major impact on the
ashe juniper and on associated ecosystems.

The Ashe juniper (Juniperus ashei) or “cedar tree” is often regarded as a weed or
undesirable tree by the general public. However, the species provides critical habitat for the
endangered Golden-cheeked Warbler bird in much of the state. The bird’s endangered
status is primarily due to the loss of habitat due to development, so careful consideration
should be given to public education should a similar bill pass in the future.

HB 2239 relevant language:
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(h) A municipality may not prohibit the removal of orimpose a tree mitigation fee for

the removal of fatree-that}:
(1) a tree that is diseased or dead; fe+}

(2) atree that poses an imminent or immediate threat to persons or property; _
or

(3) _an Ashe juniper tree.

HB 2239 would have had limited impact in Fort Worth as the local species is eastern
redcedar (Juniperus virginiana), which the bill did not address. However, future iterations of
this bill may be broader in scope to impact additional species.

Public Education and Engagement

The recommended ordinance changes and draft redline ordinance are provided as a
starting point for ordinance amendment. It is recommended that City staff review and
update them as needed to best support the UFMP goals. This will require holding
meetings and workshops with various interest groups throughout Fort Worth to obtain
broad-based support for proposed changes. The process should allow sufficient time to
obtain and address stakeholder comments. If ordinance revisions are adopted, City staff
should be prepared to launch a public education campaign using social media and
leveraging existing public meetings to include announcements and presentations about the
changes.

Manuals, Guides, and Forms

Should the City of Fort Worth adopt the proposed code changes, City Staff will need to
update all existing manuals, guides, and forms that reference outdated tree and landscape
codes. New guides should be easily understood by staff in any City Department and any
resident of Fort Worth. Often, permit application forms need to be created or heavily
modified upon adoption of new tree-related regulations so that the process is streamlined
for both the applicant and City staff.

Sources

Hauer R. J. and Peterson W. D. 2016. Municipal Tree Care and Management in the United
States: A 2014 Urban & Community Forestry Census of Tree Activities. Special
Publication 16-1, College of Natural Resources, University of Wisconsin — Stevens Point. 71

Pp.

Lavy, Brendan & Hagelman, Ronald. (2019). Protecting the urban forest: Variations in
standards and sustainability dimensions of municipal tree preservation ordinances.
Urban Forestry & Urban Greening. 44. 126394. 10.1016/j.ufug.2019.126394.

View Appendix F of the Technical Report for specific recommended changes to the Urban
Forestry Ordinance.
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COMMERCIAL FUTURE LAND USE IN THE EASTERN CROSS TIMBERS

Eastern Cross Timbers and
Commercial Future Land Use

City Boundary
St us 3
us 287
Commercial Future
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H Land Use

AL
Fort Worth
R
250

Figure 5. Map displaying the commercial future land use in the Eastern Cross Timbers

The map above provides the location of the commercial future land use as an example for
considering changes to the Urban Forestry Ordinance. It is recommended the City explore
updates to the Urban Forestry Ordinance requirements regarding development in the
Eastern Cross Timbers by considering more robust planting and canopy retention
requirements due to the natural landscape that exists in this region of the city. Currently,
commercial development is required to have 30% existing or retained canopy cover. Based
on the available planting space determined by the 2020 tree canopy assessment, it is
recommended that these areas require 40% existing or retained canopy cover.
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COMMERCIAL FUTURE LAND USE IN THE SOUTHERN PRAIRIE AREAS OF THE CITY

Natural Prairie (“Grand

Prairie”) in southern Fort
Worth and Commercial

Future Land Use

O city Boundary

L Commercial Future
Land Use

Figure 6. Map displaying the commercial future land use in the southern region of the city with natural prairie

Canopy goals and tree planting and preservation regulations by future land use as defined
in the Urban Forestry Ordinance should be more nuanced to account for the natural
ecosystems. For example, the geology and soil conditions in the Grand Prairie are not
conducive to a large urban forest with 30% canopy coverage, as it is for a tall grass prairie.
Additional soil conditioning and preparation, along with increase and long-term irrigation is
needed to establish a large urban forest. Alternatively, minimal soil conditioning and
preparation, and minimal irrigation is needed to establish the native vegetation, prairieland,
which was historically found in this area.
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The southern region of the city consists of primarily this natural prairie. As an example of how
the ordinance could be adjusted to account for this, currently, commercial development is
required to retain or plant trees for 30% overall canopy cover. It is recommended that this
canopy requirement remain in the Urban Forestry Ordinance for this region, but the overall
canopy requirement increase to 40% for commercial development in the Eastern and
Western Cross Timbers. Adjustments could also be made to the preservation requirements
depending on the natural ecosystem. These examples would support the citywide canopy
goal of 30%. The following provides recommended changes to canopy goals by future land
use for the City’s consideration in implementing a strategy to achieve the 30% canopy goal
citywide.

POTENTIAL OR RECOMMENDED TREE CANOPY GOALS BY FUTURE LAND USE

Table 6. Potential changes to future land use canopy cover requirements to be considered for updates to the
Urban Forestry Ordinance

Future Land Use A Public Park, Recreation, Open Space (PUBPK)

Metric H Description

Existing UTC % 23%

PPA % 69% in geography
Planting Target 10% of the total PPA acres
Modeled Canopy 30% modeled canopy
Total # of Trees 90,188 total needed

Future Land Use B Infrastructure (INFRA)

Metric H Description

Existing UTC % 15%

PPA % 57% in geography
Planting Target 27% of the total PPA acres
Modeled Canopy 30% modeled canopy
Total # of Trees 49,037 total needed

Future Land Use C ‘ Institutional (INST)

Metric H Description

Existing UTC % 12%

PPA % 50% in geography
Planting Target 36% of the total PPA acres
Modeled Canopy 30% modeled canopy
Total # of Trees 77,141 total needed

Future Land Use D | Low Density Residential (LDR)

Metric H Description

Existing UTC % 19%

PPA % 54% in geography
Planting Target 39% of the total PPA acres
Modeled Canopy 40% modeled canopy
Total # of Trees 48,645 total needed

UTC = Urban Tree Canopy Cover and PPA = Possible Planting Area based on the 2020 assessment.
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Metric H Description

Existing UTC % 13%

PPA % 40% in geography
Planting Target 17% of the total PPA acres
Modeled Canopy 20% modeled canopy
Total # of Trees 11,918 total needed

Future Land Use F

High Density Residential (HDR)

Metric H Description

Existing UTC % 13%

PPA % 57% in geography
Planting Target 13% of the total PPA acres
Modeled Canopy 20% modeled canopy
Total # of Trees 1,117 total needed

Future Land Use G ‘

Single Family Residential (SF)

Metric H Description

Existing UTC % 22%

PPA % 56% in geography
Planting Target 33% of the total PPA acres
Modeled Canopy 40% modeled canopy
Total # of Trees 854,794 total needed

Future Land Use H ‘

Suburban Residential (SUB)

Metric H Description

Existing UTC % 30%

PPA % 63% in geography
Planting Target 17% of the total PPA acres
Modeled Canopy 40% modeled canopy
Total # of Trees 116,634 total needed

Future Land Use |

Rural Residential (RURAL)

Metric H Description

Existing UTC % 23%

PPA % 69% in geography
Planting Target 25% of the total PPA acres
Modeled Canopy 40% modeled canopy
Total # of Trees 570,390 total needed

UTC = Urban Tree Canopy Cover and PPA = Possible Planting Area based on the 2020 assessment.

Potential or Recommended Tree Canopy Goals by Future Land Use
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Future Land Use J ‘ Urban Residential (UR) ‘
Metric H Description

Existing UTC % 35%

PPA % 45% in geography

Planting Target 12% of the total PPA acres
Modeled Canopy 40% modeled canopy

Total # of Trees 2,341 total needed

Future Land Use K ‘ Mixed-Use (MU)

Metric H Description

Existing UTC % 12%

PPA % 49% in geography
Planting Target 27% of the total PPA acres
Modeled Canopy 25% modeled canopy
Total # of Trees 100,762 total needed

Future Land Use L ‘ Neighborhood Commercial (NC) ‘
Metric H Description

Existing UTC % 15%

PPA % 54% in geography
Planting Target 29% of the total PPA acres
Modeled Canopy 30% modeled canopy
Total # of Trees 69,362 total needed

Future Land Use M General Commercial (GC)

Metric H# Description

Existing UTC % 8%

PPA % 61% in geography
Planting Target 37% of the total PPA acres
Modeled Canopy 30% modeled canopy
Total # of Trees 101,897 total needed

Future Land Use O Vacant, Undeveloped, Agricultural, Floodplain (AG)

Metric H Description

Existing UTC % 16%

PPA % 81% in geography
Planting Target 11% of the total PPA acres
Modeled Canopy 25% modeled canopy

total needed. Tree
planting not required
Total # of Trees 143,581 for Agricultural zoned
properties, only
preservation

UTC = Urban Tree Canopy Cover and PPA = Possible Planting Area based on the 2020 assessment.
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The tables above provide a hypothetical scenario where the tree canopy requirements by
future land use are modified in the Urban Forestry Ordinance to achieve the citywide canopy
cover goal of 30%. Special use cases should continue to be applied as defined by the Urban
Forestry Ordinance.

The City should evaluate these metrics and refine based on priorities and input from
stakeholders though this would provide a more balanced approach to tree preservation,
protection, and planting for developers and considers the current land cover type (i.e., Cross
Timbers versus natural prairie).

PHASE ONE CHANGES TO THE URBAN FORESTRY ORDINANCE

The following recommendations can be completed in the short-term to improve protocols,
communications, clarity, and compliance. These recommendations align with industry
standards and best practices and input received from stakeholder engagement. Redlining
and strikethrough of the Urban Forestry Ordinance is provided as a separate resource to
support implementation. Refer to Appendix C of the Urban Forest Master Plan for the final
evaluation and recommendations for Fort Worth’s tree ordinances.

X Implement an educational campaign raising awareness about the purpose of the

Urban Forestry Ordinance and offer simplified summaries of the requirements.

% Define authority by stating the requirement of an “ISA Certified Arborist” and require
an ISA Certified Arborist report for situations that need professional guidance.

** For tree preservation, make the diameter at breast height (DBH) thresholds reflect the
natural land cover type. For instance, in the Cross Timbers the minimum diameter for
tree mitigation could be smaller than the minimum diameter of trees in natural
prairie areas. Changes to the tree preservation minimum diameters should also be
considered for projects in areas where trees are excluded for health reasons.

*%* Update the preferred and protected tree lists based on recommendations in the
UFMP.

*%* Require signage for tree protection measures mandated as part of construction
projects.

X Require inspection of tree protection fencing and signage prior to issuance of land
grading permits.

*%* Make corrections to the table references in the tree planting standards as they are
currently inaccurate and do not reference the correct tables. For example, Section
D.3.b of the Urban Forestry Ordinance should reference Table F and the Significant
Tree definitions in Table H should aligh with the ordinance definition. View the
redlined version of the Urban Forestry Ordinance for additional details.

** Update the minimum soil volumes with industry standards for the planting standards
section. Based on ANSI Standards, the average soil volume recommended is 1,000
cubic feet. Consider updating the minimum widths for landscape strips to align with
industry standards— 8 feet for medium and large trees, 6 feet for small trees (assumes
1,000 cubic feet of soil volume for large trees measured at a depth of 3 feet).

#* Include references to industry standards such as ANSI A300, ISA BMP for Tree

Planting, and American Standard for Nursery Stock Z60.1 in the planting standards

section to ensure trees are planted at the right depth and follow best practices for

staking and mulching.
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** For tree maintenance and management, include references to ANSI A300 for Tree
Care Operations, define and prohibit tree topping.

** Increase the mitigation requirements and fee in lieu for development projects in the
Cross Timbers that align with the value of the trees and the citywide canopy goal. It is
recommended that the minimum diameters for preservation of post oaks and
blackjack oaks be reduced from 27” to 24” citywide and east of Interstate Highway
35W be reduced from 18” to 16” to recognize the significance and growth rates of these
trees. Consider the feasibility and appropriateness of creating a Cross Timbers overlay
district for clear delineation of regulation differences.

** Explore the feasibility and framework for creating Cross Timbers mitigation banks to
create large tracts of new canopy cover. Align land acquisition strategies with the
Open Space Conservation program.

¢ Offer incentives for developers that preserve large tracts of canopy in development
projects such as allowing the transfer of development rights (TDR) or to allow greater
building heights. Other incentives may include reducing the number of required
minimum parking spaces depending on the number of trees preserved, canopy
retained, or trees planted.

** Remove the details under Section J, Penalty in the Urban Forestry Ordinance and
instead add a reference to Chapter 2-321 Development Application Fees and Chapter
2-322 Penalties and Mitigation Fees of Fort Worth, TX Code of Ordinances.

** Correct discrepancies within the Zoning Ordinance for the Mixed-Use (MU) and Urban

Residential (UR) zoning classes. Clarify urban forestry requirements for these zoning

classifications and others not currently included in the Urban Forestry Ordinance.

)
0’0

Clarify exemptions for existing versus proposed right-of-way and easements.

53

*

Explore the potential for creating buffer zones for riparian areas and floodplains to
preserve and plant trees in these zones as appropriate without conflicting with flood
and stormwater management. Refer to Chapter 7, Article VIIl Floodplain Provisions.

View Appendix F of the Technical Report for specific recommended changes to the Urban
Forestry Ordinance.

Discussion

It is important to examine existing City plans and resources when developing a plan for the
urban forest. Trees in Fort Worth are an integral part of the city's infrastructure and should
be integrated into the overall urban planning process.

City plans include a range of information about the city's infrastructure, including
transportation systems, water and sewer systems, and other essential services. These plans
include information and regulations about zoning and land use, which have a significant
impact on the urban forest. Understanding these regulations and how they affect the urban
forest is critical to developing an effective plan.

Additionally, existing Fort Worth plans provide valuable information about the city's
environmental goals and objectives, such as protecting the environment, supporting human
health and safety, and improving air quality. The urban forest plays an important role in
achieving these goals, and incorporating them into the Urban Forest Master Plan can help

Fort Worth Urban Forest Master Plan — TECHNICAL REPORT — DRAFT Oct2023 Page | 63



EXISTING PLANS & POLICIES

to ensure that the city is working towards a more sustainable and resilient future and that it
is supported by stakeholders.

Furthermore, examining existing City plans identified areas where the urban forest may be
underutilized or where there are opportunities for expansion. By integrating the urban forest
into the overall planning process, the city can create a more cohesive and sustainable urban
environment that benefits residents and the natural world.

From the review of over 100 City documents and resources, the primary plans included:

< 2022 Comprehensive Plan

J
*

2019 Environmental Master Plan

J
*

Confluence: The Trinity River Strategic Master Plan

R/
‘0

)

2022 Fort Worth Open Space Strategy Report

e

*%

2019 Active Transportation Plan
Transit Moves Fort Worth

e

*%

/
’0

L)

2019 Transportation Engineering Manual
2016 Master Thoroughfare Plan (rev. 2020)
Fort Worth Code of Ordinances Chapter 33 Trees, Shrubs, Etc.

/
‘0

L)

/
’0

L)

O/
0‘0

Fort Worth Code of Ordinances Chapter 6, Article 3 Landscaping, Buffers and Urban
Forestry

These plans each reference Fort Worth’s urban forest and trees as part of their goals, policies,
strategies, or design standards. The Comprehensive Plan’s Land Use element plays a critical
role in how trees are preserved or incorporated into development design and construction.
The Parks, Recreation, & Open Space element supports best practices and expansion of
parks and amenities, and the Water Supply & Environmental Quality element emphasizes
the use of trees to provide shade to reduce urban heat and associated ozone levels. The
Environmental Master Plan recommends developing citywide municipal green building and
urban canopy strategic plans in the Air Quality chapter. The Transportation Engineering
Manual provides specific design standards that incorporate trees to support the Complete
Streets policy, and multi-modal transportation. Specifically, the Pedestrian Zone chapter
includes design standards for street trees, tree wells, and continuous planting strips.

Integrating the urban forest into the overall planning process can help to create a more
sustainable and resilient city for both current and future generations.

View Appendix F of the Technical Report for specific recommended changes to the Urban
Forestry Ordinance.
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ELEMENT 2: INTERNAL ENGAGEMENT

Purpose

Conducting surveys and interviews with staff from diverse City departments and
backgrounds is crucial in developing a cohesive Urban Forest Master Plan, as these
individuals possess valuable knowledge and expertise that can inform the planning process.
City staff in various departments have different perspectives and roles in planning,
managing, or altering the city's urban forest, and their input can help to create a
comprehensive and integrated plan. Through this engagement, trends across departments
can be identified such as strengths, challenges, priorities, and desired outcomes as it relates
to trees and the Plan.

The results of the internal engagement were reviewed to develop recommended strategies
and resource allocations to support the City’s programs for public and private trees,
including educational programs, ordinance recommendations, and incentives for planting
and preserving trees on private property. It also served as an opportunity to identify
efficiencies relating to program structures, staffing levels, and funding.

In summary, the purpose of the internal engagement included:

X Identify potential conflicts and synergies.

** Gather data and insights.

+%* Build support and collaboration.

X Cross-share information and resources among staff.

o . . . -
%* Ensure implementation and sustainability.

Process

Online Survey

The planning team coordinated with the City staff on the Project Team to identify the staff
and their respective departments and programs that interact with trees in the city. Once the
list was finalized a preliminary survey was prepared via Google Forms to enable consistent
reporting and analyses and to set the stage for department meetings. The survey was also
prepared as a fillable document (Adobe PDF) and translated into Spanish to accommodate
all invited staff. The response rate to the surveys were monitored and the status was shared
with the Project Team for the members to encourage more participation from the City staff.
The survey was open from January through mid-March 2023. Preliminary summaries were
conducted over the course of the survey period to inform and facilitate discussions during
the department meetings. Once the survey was closed, an analysis and summary of the
responses was completed and incorporated into the Technical Report and Urban Forest
Master Plan.

Internal Stakeholder Meetings and Interviews

Once the staff list was finalized and while the online survey was underway, remote meetings
via Microsoft Teams were scheduled for each City department. The meetings took place
throughout the months of January and February 2023. A master slide deck was prepared in
Microsoft PowerPoint and tailored to each department to provide a background on the
project and to facilitate discussion about trees and their programs. The questions and the
framework for the meeting were constructed to streamline urban forest management,
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INTERNAL ENGAGEMENT

strengthen communications and coordination, improve efficiencies, and support
sustainable and resourceful practices.

The UFMP planning team consisting of Texas Trees Foundation and PlanIT Geo coordinated
schedules and provided a background on the purpose, timeline, and approach to develop
the plan. Each department meeting followed a similar framework with the overview
presentation followed by four focus questions/requests:

e As it relates to trees, describe your responsibilities, programs, and services.

e Describe the tree-related strengths.
Identify and discuss the tree-related challenges.
e Share existing measures of success or desired outcomes of the UFMP.

These focus questions included guiding themes to facilitate discussion. The themes included

”  wu ” ” o«

“processes”, “management”, “resources”, “technology”, and “communications”.

Meeting Approach: Questions

Describe your current responsibilities, services, and programs.

What are the strengths of your operations relating to trees? r-
What are the challenges you're facing in operations?

What would constitute success to you in your operations?

Guiding Themes

Processes Management Resources Technology Communications

Series of actions or The organization, Resources needed to Use of technology to Exchange of information.
steps taken to achieve coordination, and effectively and efficiently | increase efficiency and
outcomes. supervision of activities. provide services. levels of service.

Plans, policies, Staffing structure, tree- A stock or supply of Software, devices, tools, | Internal: among agencies
standards, SOPs, related management money, inventory, staff, and equipment. and staff.
MOUSs, efc. activities. information, and other External: among residents
assets. and partners.

EXAS TREES
OUNDATION

Figure 7. Primary focus questions and guiding themes for internal staff meetings and interviews

The departments involved along with the grouping and order of meetings were as follows:

.0

** Development Services on January 13, 2023.

R/
‘0

L)

Code Compliance on January 18, 2023.

>

R/
>

Park and Recreation on January 24, 2023.
Diversity & Inclusion and Neighborhood Services on February 1, 2023.
Transportation and Public Works on February 6, 2023.

LR/
* 0.00

*%

X3

*

Other departments and programs on February 10, 2023.

Each meeting was recorded and multiple members from the planning team attended to
facilitate discussion and take notes. These notes were prepared from each department
meeting and organized into the focus question categories listed above. The draft notes were
then shared with Texas Trees Foundation, edited, and sent to the meeting attendees to
review and update the notes as needed. A final summary for each department was
completed along with a combined summary for all department meetings.

Fort Worth Urban Forest Master Plan — TECHNICAL REPORT — DRAFT Oct2023 Page | 67



Results

Online Survey

INTERNAL ENGAGEMENT

The online survey received a total of 39 responses, 8 of which were completed using the
Spanish-translated version of the survey. Of the 39 responses, 12 of the staff also participated
in the staff meetings discussed further below. The summary of the responses received for
the 9 questions is provided below followed by the chart summaries.

Question 1) Please provide the following so we can better understand how you interface with

the trees in the City of Fort Worth and contact you for follow up interviews or questions

(Name, Title, Contact Information)

Summarized in the table below.

City Forester
Director, Neighborhood Services Department
Administrative Assistant
Natural Scientist Supervisor
Professional Engineer
Urban Design Senior Planner
Environmental Program Manager
Senior Planner
Assistant Development Services Director

Neighborhood Services Manager

Customer Solutions Analyst

AD TPW - Regional Transportation and
Innovation

Assistant Director, Development Services
Senior Planner
Manager - Preservation & Design
Planner
Floodplain Administrator

Landscape Architect

Equity Data Analyst
Senior Planner

Aviation System Director
Assistant City Manager
Neighborhood Program Coordinator
Contract Compliance Specialist
Hon.

Natural Resource Technician
Senior Accountant
Fleet Mechanic 2
Buyer

Park Operations & Natural resource Planner,
Green Infrastructure Practitioner (GIP)

District Superintendent
Maintenance

Arborist |
Arborist |
Field Operation Crew Leader
Green House
N/A
N/A
Crew Leader Field Operations

Table 7. Titles for the staff participating in the online survey
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Question 2) What is the nature of your work as it relates to trees in the city?

Primarily, staff are advocates for public tree and park improvements (41%), involved in
enforcing City Code and ordinances (38%), and/or responsible for development permitting,
land use, and regulatory considerations (36%).

Request to meet to further discuss
Other
Data management, IT

Human health, environmental justice

Emergency tree response procedures
and practices

Risk management policy, hazard
mitigation work, public safety

Legal, procedural, administrative

Public tree maintenance

Minor park improvements (not CIPs),
park maintenance

Capital Improvement Projects,
including park creation

Vegetation management, landscape
maintenance

Recreation, community engagement

Environmental Compliance

Infrastructure installation,
maintenance, and repair

City Planning

Development permitting, Land use,
regulatory considerations

Enforcement of City Code/Ordinances

Advocate for public tree and park
improvements

0%

18%

18%

21%

23%

23%

26%

26%

26%

28%

33%

36%

38%

41%

Figure 8. Staff feedback on the nature of their work as it relates to trees

Other Comments: Neighborhood Improvement Program; Tree Planting; Assistant City
Manager — Park and Recreation, Human Resources, Library Services; Purchasing; | plant trees
(translated); Plant trees, greenhouse, parks (translated)
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Question 3) What do feel are the most important benefits of trees to the community? (Select

up to 3 options)

Staff expressed the importance of trees having a role in reducing air and surface
temperatures (87%), improving air quality (62%), and increasing the walkability and time
spent outdoors for community residents (44%).

Other:

Reduce noise along transportation
corridors and gas well pad sites

Increase road safety for vehicles,
pedestrians, and cyclists

Enhance economic development

Provide food and shelter for urban
wildlife

Control stormwater runoff and erosion

Improve mental and physical health
and reduce respiratory illnesses

Beautify the City, including public,
commercial, industrial, and residential
areas

Increase walkability and time spent

outdoors (for people and pets)

Improve air quality

Reduce air and surface temperatures

0%

10%

10%

15%

23%

36%

36%

44%

44%

62%

87%

Figure 9. Staff feedback on the most important tree benefits

Other Comments: None
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Question 4) What are the current issues, concerns, challenges, information/resource gaps,
or inefficiencies experienced or seen, if any, as they relate to your work/role described in #2?

Regarding concerns or challenges, the majority of respondents identified staffing-relating

challenges (56%), budget-related concerns (49%),

infrastructure conflicts without clear

procedures or solutions (41%), and the need to establish or strengthen collaboration and

partnerships (41%).

Request to meet to further discuss

Other:

Delineation of departmental responsibility,
liability

Urban forestry-related trainings and

certifications that are needed but not...

Inter-departmental pressure points, mediation
protocols for inter-departmental priorities

Regulatory requirements that are not met,
enforced, reflective of the needs, or other

Protocols and/or Best Management Practices

(BMPs) that need to be implemented or...

Environmental/ecological concerns or
challenges

Improvements needed in preparedness

planning (wildfire, drought, invasive insects &...

Ordinances, standards, and/or policies that are
outdated, inconsistent, or other

Concerns relating to the sustainability of the
urban forest, programs, or other

Collaboration and/or partnerships that need to
be established or strengthened

Infrastructure conflicts without clear decision
checklists, procedures, solutions, or other

Budget-related issues, concerns, challenges, or
other

Staffing-related issues, concerns, challenges,
or other

3%

8%

13%

15%

21%

26%

31%

31%

33%

36%

36%

41%

41%

49%

56%

Figure 10. Staff feedback on the tree-related issues, concerns, and challenges

Other Comments: No expectations of developers to retain trees or thoughtful development
to maximize tree retention. It is no-holds barred development always at the expense of trees;
Coordination with communities about equity of placement; Not familiar with the program

to provide an option
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Question 5) What results and outcomes of the Plan would you like to see to assist and

support your work or role as it relates to the trees and related services in Fort Worth?
Staff would like to see the UFMP address the resources needed for the Forestry and Urban
Forestry Sections along with improved citywide urban forest management (54%). In addition,
staff would like to see an increase in staffing levels for Forestry and Urban Forestry that are
in line with the needs of the urban forest and the community (49%). 49% would also like to
see improved communications between departments and sections.

Request to meet to further discuss I 3%

Other: . 5%

Support or guidance in prioritizing daily
15%

and monthly tasks
Forestry and Urban Forestry-related - 159%
staff need to be combined or realigned °

Improved program structure or new
programs

18%

Uniform work order _ 1%
management/workflow checklists

Additions or changes to forestry _ 219
equipment and technology

Development of or modifications to _ 1%
tree maintenance plans

Urban forestry-related benchmarking
and goal setting

28%

Urban forestry-related training 31%

Improved or enhanced programs for
community volunteers, events, and...

33%

Increase biodiversity 36%

Improved urban forest data quality and
utility

More information about the urban
forest

36%

38%

Improved communications between
Departments/Sections
Increased levels of staffing for Forestry
and/or Urban Forestry

Increased resources for the Forestry
and /or Urban Forestry Program and...

49%

49%

54%

Figure 11. Staff feedback on the desired results and outcomes of the Plan

Other Comments: Clear information for public to know the difference between Forestry and
Urban Forestry; Education/engagement for developers on why it’s important to retain
existing trees
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Question 6) Please select from the following to summarize your viewpoints and priorities

relating to trees and the urban forest in the city.

The respondents’ viewpoints and priorities relating to the city’s trees include a desire to see
more trees with a plan and resources for maintaining them (62%); the development of goals
and strategies that address sustainability, increased temperatures, and prolonged droughts
(46%); and better implementation of best management practices and standards (44%).

Request to meet to further discuss 5%

Other: 8%

Instead of planting more trees we
should focus on maintaining the trees
we currently have

15%

From my perspective, current City
programs for management of public
and private trees are adequate

15%

From my perspective, the City does not

0,
view trees as a priority but should 15%

Overall, the City's tree programs need

- 23%
improvements

Trees and the programs managing the
public and private trees are a priority for
me

33%

The processes and regulations around
tree protection and development
should be improved

41%

We should implement best
management practices and standards
for our trees

44%

Develop goals and strategies that
address sustainability, increased
temperatures, and prolonged droughts

46%

| would like to see more trees in the City
with a plan and resources for
maintaining them

Figure 12. Staff feedback on the viewpoints and priorities relating to the city's urban forest

62%

Other Comments: We need to set firmer and clearer expectations of developers in regard to
existing trees; Regulations on invasive species should be implemented; Not familiar with the
program to provide an opinion
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Question 7) Overall, what do you feel are the most important tree-related goals for the city?

Overall, staff feel the most important tree-related goals for the City include increasing
funding to increase tree canopy cover (72%), ensuring equitable tree canopy coverage
throughout the city (56%), increasing preservation and planting in areas which have had
significant tree canopy loss (56%), and reducing urban heat island effects in the city (51%).

Other:

A) Maintain current levels of tree
canopy cover (currently at 19%)

F) Support local businesses, institutions,
organizations, and individuals in their
efforts to grow and maintain the urban
forest

E) Increase educational and outreach
efforts to encourage urban forest
awareness and stewardship

C) Better maintain the urban forest

D) Reduce urban heat island effects in
the City

H) Increase preservation and planting
in areas which have had significant tree
canopy losses

G) Ensure equitable tree canopy
coverage throughout the City

B) Increase funding to increase tree
canopy cover (Fort Worth’s canopy goal
is 30%. US Forest Service recommends

37-40%)

8%

23%

36%

44%

51%

56%

56%

72%

Figure 13. Staff feedback on the most important tree-related goals for the city

Other Comments: Stop developers from clear-cutting trees; Preserve existing trees, plant

natives whenever possible please
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Question 8) From the list above, what are the three (3) most important goals (list letter)?
When asked to prioritize these tree-related goals for the city (up to 3 selections), staff
responded with a need to increase funding to increase tree canopy cover (59%), ensuring
equitable tree canopy coverage throughout the city (44%), and reducing urban heat island
effects in the city (33%).

A) Maintain current levels of tree

0,
canopy cover (currently at 19%) 15%

Other: 18%

F) Support local businesses, institutions,
organizations, and individuals in their
efforts to grow and maintain the urban
forest

C) Better maintain the urban forest 26%

H) Increase preservation and planting
in areas which have had significant tree
canopy losses

28%

E) Increase educational and outreach
efforts to encourage urban forest
awareness and stewardship

28%

D) Reduce urban heat island effects in

O,
the City 33%

G) Ensure equitable tree canopy

o,
coverage throughout the City 44%

B) Increase funding to increase tree
canopy cover (Fort Worth’s canopy goal
is 30%. US Forest Service recommends

37-40%)

59%

Figure 14. Staff feedback on the top three important tree-related goals for the city

Other Comments: Preservation, maintenance, funding; Stop developers from clear-cutting
trees; Include natural areas (not just individual trees) to increase canopy cover (option B);
Trees to match the soil types (translated); Financial increase for the city (translated); Increase
funding to increase tree growth (translated)
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Question 9) Are there any other questions or considerations with regard to the future of Fort

Worth's urban forest that are not addressed in the previous questions?
Summarized in the table below.

For number 6. | don't necessarily need to meet | just am still new enough to not honestly
know all the city's and Urban forestry's guidelines to adequately answer.

The relationship between urban forest and stormwater infrastructure and facilities.

Utility conflicts with trees is something that should be addressed.

Consider equity in future goals for canopy coverage and how to support local efforts to
maintain and increase the urban forest.

maintaining riparian area around creeks and channels to reduce erosion and improve
water quality.

Urban Forestry Ordinance should be based on actual canopy data, and that data be
sustained and managed by the see to track progress in all tree preservation and planting
programs (Development Services, Parks, Neighborhood Services, etc.) combined.

While the City's urban forestry processes need work, the issue is actually on the private side.
Developers are not expected to retain existing trees, because development is considered
sacrosanct in Fort Worth.

Where possible, focus tree restoration & preservation along stream corridors.

Update the Preferred Tree List

Climate change and its impact on the urban forest: How will changing temperatures,
precipitation patterns, and other factors affect the health and growth of trees in Fort
Worth's urban forest? Biodiversity in the urban forest: How can the city ensure that the
urban forest includes a diverse range of species to promote resilience and adaptability in
the face of changing conditions? Urban forest management and maintenance: What
strategies and resources can the city put in place to ensure that the urban forest is properly
maintained and managed to promote its health and sustainability? Community
involvement and education: How can the city engage and educate the community about
the importance of the urban forest, and encourage their involvement in its care and
maintenance? Funding and resources for the urban forest: What funding sources and
resources can the city tap into to support the ongoing health and sustainability of the urban
forest? Integration with other urban infrastructure and development plans: How can the
city integrate the urban forest into other plans and initiatives related to transportation,
development, and other urban infrastructure? Monitoring and evaluation: What metrics
and methods can the city use to monitor and evaluate the health and sustainability of the
urban forest over time?

Prioritizing public communication, emphasis on *quality* trees.

Notes added to the PARD Mtg Summary document

| see businesses (including at City facilities) plant trees per the ordinance, but when those
trees die, | do not see replacement. An inspector is needed to ensure trees per the
ordinance are maintained and thriving or replaced and reinspected.

Not everything is very clear and specified at least for what | understood (translated)

Only the increase in labor personnel to allow maintaining the trees without much stress
(translated)

We need more personnel for the departments because the city is going bad (translated)
Improve the tools for workers who work in the trees (translated)

Improve the equipment for the workers to make the job more efficient (translated)

Table 8. Additional comments and considerations shared by staff
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Internal Stakeholder Survey Infographic
DESIRED RESULTS AND OUTCOMES

FORT WORTH'S URBAN FOREST [a¥
MASTER PLAN INTERNAL U e

STAKEHOLDER SURVEY e

f?r:?gt data &

.I ] City Departments PRIORITIES FOR THE CITY'S URBAN FOREST
39 Responses received
(8 Spanish responses)
() o o
Survey Timeline: 62 A 46 A’ 44 A’
January - Mquh 2023 More trees with  Goals & strategies Implement

a plan & that address standards &

To view more information on the project, head to resources to sustainability, best practices
maintain them temperatures, & for trees
droughts

ISSUES, CHALLENGES, & CONCERNS MOST IMPORTANT
Staffing suengthened TREE BENEFITS
(56%) @ Partnerships .
(41%) Reduce air & surface
temperatures (87%)

Budgets Urban Forest Improve air
(49%) Sustainability quality (62%)

(36%)

Shared online through Google Forms
and Fillable PDFs

www.texastrees.org/fortworthufmp

ncrease walkability &

Infrastructure Tree time outdoors (44%)
Cenflicts Q Ordinances Beautify the
(41%) == (36%) city (44%)
MOST IMPORTANT TREE-RELATED GOALS TITLES OF PARTICIPANTS

« Administrative Assistants

H « Arborist I
Better maintenance _ 46% « Assistant City Manager
« Aviation System Director
Of trees « City Forester
« Contract Compliance Specialist

Reduce urban heat island _ 5]% « Customer Solutions Analyst

. . « Directors
effects n the Clty « District Superintendent

« Environmental Program Manager

Increase preservation and | 56% - Fbli Dporation Crew Leader

planting in low canopy areas = it Mechondc I

 Floodplain Administrator

» Landscape Architect

: - Lan
O o e
coverage throughout the city - Natural Scientist Supervisor

« Neighborhood Program Coordinator

5 « Neighborhood Services Manager
Increase fundlng to _ 72% « Park Operations & Natural Resource Planner
« Professional Engineer

increase tree canopy cover - Senior Accountant

« Urban Design Senior Planner

Image Description 1. A summary infographic of the feedback received from the internal stakeholder survey
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Internal Stakeholder Meetings and Interviews

A total of 53 City staff participated in the meetings representing nine unique departments.
The planning team was supported by members of the Development Services Department
for the majority of meetings in addition to the Development Services meeting itself. This
enabled an opportunity to share information, resources, and processes amongst staff in
other departments as questions and topics were raised. Of the 53 staff that attended the
meetings, 12 of them completed the survey as well. A total of 80 staff were engaged either
through the survey or the meetings.

The nine departments included: Development Services, Code Compliance, Park and
Recreation, Diversity & Inclusion, Neighborhood Services, Transportation and Public Works,
and other departments and programs (Library, Municipal Court, Planning & Data Analytics).

The report that details the meetings is provided as a separate document but summarized
below:

Development
Services
Department
(14 staff)

Other Code
Departments & Compliance
Programs Department
(14 staff) (8 staff)

Urban
Forest

Master

Plan

Transportation Park &
& Public Works Recreation
Department Department
(4 staff) (7 staff)

Diversity &
Inclusion and
Neighborhood

Services
(6 staff)

Figure 15. Summary of the departments and staff participating in the internal stakeholder meetings
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Table 9. Summary of the strengths and challenges discussed during internal stakeholder meetings

Strengths
New Urban Forestry Inspector position
(DSD)
Urban Forestry has funding for a public
communications campaign (DSD)
The Urban Forestry ordinance exists, and a
good framework in place for permits (DSD)
Urban Forestry involved in each step of the
plat process (CC)

Canopy requirements for commercial
development (CC)

Coordination and communication among
departments (CC)

Low impact design is encouraged (CC)

Native tree giveaways through Rolling Hills
Tree Farm (CQC)

Hazard abatement with in-house crews
(PARD)

Positive public feedback from door hanger
surveys (PARD)

Park Dedication Fund (PARD)
Proper pruning practices (PARD)
2011 public tree sample inventory (PARD)
Good coordination with TPW for tree
inspections (PARD)

Proper pruning training for staff (PARD)

Park Operations watered trees during
drought (PARD)

Tree diversity in parks and open space, the
Nature Center and its January 2023
attendance, and the Cross Timbers are a
vital resource (PARD)

Prioritizes neighborhoods in need (NS)

Cross Timbers Natural Program members
engaged in projects (D&I)
Mitigation applied when a significant tree
needs removed for storm drain updates
(TPW)

Sustainability planning at the forefront
(Code Environmental)

Challenges
More inspectors for Code enforcement
(DSD)
Ensuring trees survive when planted and
protected for development projects (DSD)
Design districts do not have preservation
requirements (DSD)
Consistent enforcement of ordinances
(DSD)

Confusion internally and externally about
the roles of Urban Forestry compared to
Forestry (DSD)

Tree preservation not required for
demolition of single-family residential
structures (unless Urban Residential) (CC)
Urban heat and prolonged droughts,
extreme temperature changes impacting
the urban forest (PARD)

Limited budget to meet the needs of each
neighborhood (PARD)
Clarifying differences between PARD
maintenance and maintenance done by
Oncor (PARD)

Only 2 in-house crews for hazard
abatement for the entire city (PARD)
Weed trimmer damage to trees (PARD)
Invasive species, irrigation needs (PARD)
Low staff for Open Space program (PARD)
Ball & burlap trees have a low success and
are resource demanding (PARD)
Oaks can be removed from the eastern
Cross Timbers for a minor mitigation fee
(PARD)

Limited availability of native trees in
nurseries (PARD)

Street trees planted for development
projects become PARD responsibility, but
PARD solely conducts hazard abatement
and lack of staff for inspecting the trees
(PARD)

Loss of natural areas, not keeping pace
with development (PARD)

Lack of shade along streets, in parks, and at
transit stops (NS)

Developers are not using stormwater
credits (TPW)

* DSD = Development Services Department; CC = Code Compliance; PARD = Park & Recreation Department; NS
= Neighborhood Services; D&I = Diversity & Inclusion; TPW = Transportation & Public Works
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Table 10. Summary of the desired Plan outcomes as discussed at the internal stakeholder meetings
Desired Outcomes

Incentives for developers to protect, plant, and preserve trees.

Clarifications on the roles and responsibilities of Urban Forestry and Forestry.

More staffing and resources for inspections and enforcement of tree-related ordinances.

Creating a framework for review and inspection of street trees planted as part of
development.

Strengthened tree preservation across the board.

Resources and responsibilities for irrigation and watering to improve the survival of trees.

Planting the right tree species for changing conditions and to maintain diversity.

Planting trees with the optimal soil volume and healthy soils, applying the right tree right
place principle.

A public communications plan for ongoing education/engagement.

Considering the native land cover and intended use when setting canopy goals and
priority planting areas (e.g., riparian areas, stormwater management structures, native
prairie land).

Better management and repurposing of woody debris.

Integrating tree data (e.g., urban tree canopy assessments) and the Plan with other plans
and initiatives (e.g., Comprehensive Plan, environmental and sustainability planning).

Capitalizing on what the tree farm and the Nature Center offers.

Documentation or updates to tree-related standard operating procedures.

Tree inventory data needed to inform management, planting, and hazard abatement.

Trainings for inspectors in other departments that interface with or encounter trees.

Thinking holistically about the urban ecosystem (riparian, cross timbers, prairie, soils, and
wildlife).

Availability of tree species at nurseries (and quality stock) and contractors for low-impact
development / green infrastructure installation and maintenance.

Interest in sharing and seeing other case studies of innovative approaches to urban
forest management.

Needing benchmarks, key performance indicators, and methods for monitoring and
reporting to evaluate and communicate successes or shortcomings.
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Summary of Urban Forestry and Forestry Sections

The Development Services Department’s
mission is to work together to build thriving
neighborhoods and an equitable
community by helping people make sound
decisions to create safe, orderly, and
sustainable development. The Department
collaborates with developers and
community stakeholders to guide growth
through innovative, inclusive, and
accountable relationships and provide an
exemplary customer experience. After a
merger in fiscal year 2021, the Department
has five sections— Administration /
Executive Leadership, Development
Coordination, Permitting and Inspections,
Zoning and Design Review, and
Infrastructure Development.

The Development Coordination Division has
five unique sections. The Developer
Contract section is responsible  for
managing contracts for the developer
installation of public and private
infrastructure. The Project Facilitation
section assists in expediting development
projects through inter-departmental project
teams and acting as the developer’s liaison
through the process while ensuring the
City’s regulations and project requirements
are met. The Strategic Operations section
manages the permitting system. The
Platting Section administers the City’s
subdivision regulations and implements the
City’s annexation policy. The Permitting and
Inspections Division reviews and inspects all
construction projects for compliance with

codes. The Zoning and Design Review
Division is comprised of three sections—
Zoning, Design Review, and Appeals. The
Zoning Section administers the City’s
zoning regulations including all Urban
Forestry regulations. The Design Review
Section administers the City’s historic

preservation and urban design ordinances.
Lastly, the Infrastructure Development
Division has five sections— Transportation
Development Review, Infrastructure Plan
Review, Stormwater Development Services,
Parkway, and Water Development Services.
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The Park and Recreation Department is
responsible for planning, designing,
developing, and maintaining the city’s
network of parks, management of public
trees and hazard abatement, as well as the
planning and administration of the city’s
recreational programs. The Park Operations
Division manages operations for park
recreation, programs, and contracts and
performs grounds maintenance for the city
parks, medians, rights-of-way, commercial

corridors, tax-foreclosed properties, and
various other departments’ city-owned
properties.

The Planning and Resource Management
Division contains the Forestry Section and
manages the park system needs and
inventory, administers and manages new
parkland acquisition, oversees park
development projects and infrastructure
maintenance, and cares for the public trees
on city-owned property and rights-of-way.
The Community Tree Planting Program
under the direction of the Planning and
Resource Management Division provides a
variety of trees on public property that are of
exceptional quality, drought resistant, well
adapted to the urban environment, and in
good health and form. The trees are grown
and transplanted from the City’s tree farm to
city facilities, parks, golf courses, parkways,
medians, and capital improvement projects.
Trees are also provided to residents to be
planted on city rights-of-way. The
Community Tree Planting Program also
provides education and training for the
Citizen Forester Program and trains
volunteers for tree planting, data collection,
and ongoing care and maintenance of the
City’s tree farm.

The Community Tree Planting Program
Fund is a special revenue fund for managing
revenues generated primarily from tree
removal fees and gas revenues and are used
for planting trees on public property in
partnership with third parties.
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Discussion

The City of Fort Worth has several departments that are responsible for trees. The Park and
Recreation Department is responsible for trees in public spaces, such as parks and streets.
The Development Services Department assists with enforcement of trees in private
development projects. The Code Compliance and Environmental Department assists with
the enforcement of tree-related regulations and environmental planning. The Urban
Forestry Ordinance is an appendix, rather than the City Code, so officers are less familiar with
it, and there is likely some confusion whether it is actually their responsibility. Historically,
enforcement has been largely the responsibility of the Urban Forestry section. The
Transportation and Public Works Department is responsible for the planning, design,
construction, maintenance, and operations of transportation-related infrastructure, and
working with PARD Forestry where this involves public trees. The Fort Worth Open Space
Conservation Program has a mission to conserve high-quality natural areas as the city grows,
and the Fort Worth Nature Center and Refuge is a 3,600-acre natural area comprised of
forests, prairies, and wetlands.

It is important for these departments to collaborate and coordinate on tree-related planning,
maintenance, and conflicts. This will ensure that trees are considered at the initial planning
and design phases and that they are integrated into other City programs. In turn, the City
can experience higher levels of efficiency, implement sustainable and resourceful practices,
provide higher levels of service to the community, and ensure the urban forest is resilient
and equitable across all neighborhoods. As the city aims to increase canopy cover to 30%,
programs such as the Park and Recreation’s Neighborhood Tree Planting Program will be
vital to success. Planting these 5-gallon trees within the parkway or the edge of the roadway
will require ongoing coordination among departments to ensure that they do not conflict
with other infrastructure, that they receive the post-planting care needed for establishment,
and that they are proactively maintained as they become established in the urban forest.

By conducting the internal stakeholder surveys and meetings, shared strengths, concerns,
challenges, and opportunities were identified across departments and programs. These
sessions also offered an opportunity for staff to share information, resources, and protocols
across departments and programs.

From these sessions, it was uncovered that the City should consider updating or amending
tree-related ordinances for improved tree preservation; improving internal and external
communications; updating or creating operating procedures and protocols; increasing
planting efforts to support canopy goals, equity, and addressing urban heat; addressing
changing conditions and extreme weather; and securing resources for tree inspections as
part of development projects, public tree maintenance and hazard abatement, tree
plantings, and plant health care (watering, pest and disease management, and invasive
species removal). Another opportunity that is taking shape as a result of this Plan is the
partnership between the City and the Texas Trees Foundation.

The information gathered from this internal engagement informed the comprehensive
urban forest audit conducted as part of the Plan and it supported the development of the
Plan’s goals, strategies, and performance indicators. In addition, it created the space for open
discussion regarding the city’s trees and related programs and established a framework for
the City to consider this dialogue in support of mainstreaming sustainable urban forest
management.
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w7 EXTERNAL
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PURPOSE:

To understand the interests, priorities,
and viewpoints of the community,
inform ongoing engagement, and
build support for the urban forest
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ELEMENT 3: EXTERNAL ENGAGEMENT

Purpose

The purpose of a public outreach, education, and engagement strategy ensured the Plan
was developed with input from the community and that the input and feedback received
reflected the needs and priorities of the community. As stated by James Clark in A Model of
Urban Forest Sustainability (1997),

“Urban trees and forests are considered integral to the sustainability of cities as a whole.
Yet, sustainable urban forests are not born, they are made. They do not arise at random,
but result from a community-wide commitment to their creation and management.”

The feedback collected throughout the five-month community engagement process was
designed to provide meaningful engagement reaching a broad range of residents and
stakeholders. The collected feedback is crucial to the success of the Urban Forest Master
Plan and will help guide the City to develop a plan to preserve, manage, and grow Fort
Worth’s urban forest. The gathered feedback helped the urban forestry planners and the City
gain an understanding of the community’s values and preferences related to urban trees.

Process

The engagement process prioritized engaging with the communities most impacted by
planning processes, especially those who have been historically left out of civic
conversations, such as low-income communities, limited-English proficient individuals, and
communities of color.

The project team successfully provided grassroots outreach support, in English and Spanish,
throughout the project to help engage a wide variety of stakeholders and residents, as well
as provided online engagement tools for digital accessibility.

The project team developed and designhed a suite of highly visual outreach and engagement
materials to promote the pop-up events, workshops, bilingual survey, focus groups, as well
as other activities and strategies for interacting with the community that prefer to
participate in person or virtually. Through various checkpoints of the process, the project
team identified underrepresented groups and hosted pop-up events in strategic locations
to increase their representation.

@

Q.0
L

BI-LINGUAL 5 POP-UP 2 VIRTUAL 6 FOCUS GROUP PROMO SOCIAL
SURVEY EVENTS WORKSHOPS MEETINGS VIDEOS MEDIA
y N ' N
P 4 [ ] [ ]
é‘ tl ;.1 :o&
A~ s ':: T :' P
EMAIL PRESS MEDIA NEIGHBORHOOD S PROJECT
BLASTS RELEASES INTERVIEWS ASSOCIATIONS FLYER WEBSITE

Figure 16. Summary of the primary and supporting engagement activities

Purpose Page | 84



EXTERNAL ENGAGEMENT

Announcement and information about the project began in late October 2022. Shortly after,
promotion of the community survey and a link to the survey was posted on the project
website (www.texastrees.org/FortWorthUFMP). Information and the link to the survey was
also posted on the City’s Forestry and Urban Forestry webpages.

An overview of other promotion and awareness efforts included:

*

>

L)

5 promotional videos to increase awareness and participation.

7
0’0

Periodic postings in English and Spanish on Facebook, Instagram, Linked In, Twitter,
and NextDoor.

0

** Email (blasts and personalized) to registered neighborhood and homeowners
associations.

3 Press releases by Texas Trees Foundation and the City in November 2022.

$* A video about the urban forest and the project hosted by the Mayor.

5 Outreach to various community organizations, chambers of commerce, and
individuals identified as partners by Park and Recreation Forestry.

X City Councilmembers were sent a formatted write-up for use in newsletters and/or
the City Council webpage and a graphic for posting on social media in January 2023.

+#* 2 homeowner association meetings.

%* 2 virtual community workshops.

+%* 2 interviews with Fort Worth Report.

+$* Distribution of informational flyers at Glenwood Creek Cleanup Event and Health
Fair in October 2022.

X In-person participation in the following:

The City’s Arbor Day event on November 4, 2022.

Handley Craft Fair on November 5, 2022.

Lola’s Farmers Market on December 11, 2022.

Hispanic Chamber Networking Event on January 27, 2023.

La Gran Plaza (exhibit space outside La Gran Biblioteca) on March 11, 2023.

O O O O O

& Marv Wells on ...

b s s :
Carlos Flores on Fort

Mary Wells on Fort Mayor Mattie Parker on Hannah Johnson on Fort Harold Pitchford on Fort
Worth Urban Forest Fort Worth Urban Forest Worth Urban Forest Worth Urban Forest Worth Urban Forest
Master Plan Master Plan Master Plan Master Plan Master Plan

Image Description 2. Examples of the promotional videos prepared to support the development of the Plan
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EXTERNAL ENGAGEMENT

EXTERNAL STAKEHOLDERS ENGAGED

Development / Real Estate

** American Society of Civil Engineers
(ASCE) Texas, Fort Worth Branch

R/

L)

¢ Fort Worth Development Advisory
Committee

** Greater Fort Worth Association of
Realtors

*®* Greater Fort Worth Builders Association

< Hispanic Real Estate Brokers Association

+* Real Estate Council of Fort Worth

+* National Association of Hispanic Real

Estate Professionals (NAHREP)
Community / Environmental
J

K/
*

#* Climate Reality Project, DFW Chapter

< Community Design Fort Worth

’0’ . .

" Community Frontline

** Downtown Fort Worth Inc

** Fort Worth Audubon Society

** Fort Worth Neighborhood and
Homeowners Associations

#* Friends of Fort Worth Nature Center &

. Refuge

** Friends of Tandy Hills Natural Area, Inc.

** Girl Scouts Texas Oklahoma Plains

#* Greater Fort Worth Sierra Club

X Keep Fort Worth Beautiful

#* Kids Environmental Education Network

DX League of Women Voters, Tarrant

. County

** Near Southside Inc.

** Riverside Alliance

** RxPlore / Fort Worth Climate Safe

R Neighborhood Coalition

%* Scenic Texas / Scenic Fort Worth

o Texas Blossoms / Eastside Blossoms

** Trust for Public Land

** Urban Land Institute

** Fort Worth Urban Forestry Advisory
Committee

#* Texas Master Naturalists, Cross Timbers

Chapter

Horticulture / Arboriculture
** American Society of Landscape
Architects (ASLA) Texas, DFW Section

#* Botanic Research Institute of Texas
(BRIT) / Fort Worth Botanic Garden

*%* Cross Timbers Urban Forestry Council
(CTUFC)

** CTUFC Citizen Foresters
** Fort Worth Botanical Society
*%* Fort Worth Garden Club, Inc

** Tarrant County Master Gardeners
Association

+* Texas Nursery and Landscape
Association (TNLA) Region V

Tran
Man

KR AR R )
00’00’00’0

%

)
0’0

Busi

/7
0’0

/7
0’0

X/
0’0

)/
0’0

K/
0’0

sportation / Watershed

agement
Fort Worth Bicycling Association
North Tarrant Express Mobility Partners
Streams and Valleys
Tarrant Transit Alliance
Trinity Metro

ness
Fort Worth Hispanic Chamber of
Commerce

Fort Worth Metropolitan Black Chamber
of Commerce

Greater Fort Worth Chamber of
Commerce

Tarrant County Asian Chamber of
Commerce

Visit Fort Worth

Education

7
‘0

*,

IR R K )
00‘00’00’0

*

*

7

*

Fort Worth Independent School District
Tarleton University, Fort Worth Campus
Tarrant County College

Texas Christian University

Texas Wesleyan University

UNT Health Science Center

Government Agencies &

Asso

K/
0’0

LR AR )
0’0 0’0 0’0

7
‘0

L)

*

7
*

)
0‘0 )

Regi

)/
0’0

ciations
North Central Texas Council of
Governments
North Texas Tollway Authority
Tarrant Regional Water District (TRWD)
Texas A&M Forest Service
Texas Department of Transportation
(TxDOT) Fort Worth District
Trinity River Vision Authority (TRVA)

US Army Corps of Engineers (USACE),
Fort Worth District

onal & State Agencies

Texas A&M Agrilife Extension Service
District 4

* Over 60 Organizations *

Table 11. Summary of the external stakeholders and focus groups
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Community Engagement Results

PUBLIC ENGAGEMENT:

Total Participation: 4,056 people viewed the survey

INTERACTIVE ONLINE SURVEY

Total Completed Survey Responses: 1,232 people (1,197 online, 35 paper surveys received)

Total Spanish Survey Responses: 45 people

¢

4

ENFORCE
AND
STRENGTHEN
Ity
ORDINANCES

COMMON THEMES

MR

Figure 17. Common themes throughout all engagement events and sessions

PRIORITIZE TREE PRESERVE PLANT TREES FUND TREE
PLANTING IN THE TO PROVIDE MAINTENANCE
HISTORICALLY FORT SHADE PROGRAMS
UNDERSERVED WORTH AND AND PUBLIC

AREAS PRAIRIE COOLING TRAINING

COMMUNITY VISION FOR TREES IN FORT WORTH

PROVIDE
SHADE

INCREASE FUNDING

INCREASE
PRESERVATION

ADD TREES WHERE
THEY Do NOT EXIST

ACCESS TO
INFORMATION

PLANT WHERE TREES
CAN THRIVE

‘ Plunﬂng &
Cure Guide

Figure 18. Summary of the community priorities for the urban forest
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THE COMMUNITY’S FAVORITE TYPES OF TREES

SHADE PROVIDING BENEFIT ECOSYSTEMS VIBRANT FALL COLOR

e

OTHER
FAVORITE TREES

e Drought Tolerant Trees
Fruit and Nut Trees
Native Trees

Figure 19. The community's favorite types of trees based on the engagement events and sessions

THE COMMUNITY’S PRIORITY AREAS FOR TREE PLANTINGS

NEXT TO SIDEWALK PARKS, GREENWAYS, RESIDENTIAL

PROPERT
"ol X AR
W,

Figure 20. Summary of the community's priorities for tree planting
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COMMUNITY PRIORITIES FOR CITY PROGRAMS AND RESOURCES

Planting and preservation efforts

i 69%
on areas with low tree canopy

More tree plantings and

preservation into development 79%
projects
Proactively prune public trees _ 69%
Additional resources toward
59%
urban tree management

Opportunities for the community
to learn about planting and
caring for trees

43%

Trees that can withstand

(o)
droughts and high temperatures 90%

Trees along sidewalks to provide

O,
shade and beautify the street 70%

Figure 21. Public viewpoint on priorities for City programs

OVERALL COMMUNITY ENGAGEMENT - DEMOGRAPHICS

Prefer not to answer 4%
Native American 1%

Multi-racial 1%

Hispanic/Latino 29%
Caucasian/White 58%
Asian, Asian Indian, or Pacific... 2%
African American/Black 5%

Figure 22. Summary of the demographics of the community engagement participants

Fort Worth Urban Forest Master Plan — TECHNICAL REPORT — DRAFT Oct2023 Page | 89



EXTERNAL ENGAGEMENT

Focus Group Results
TRANSPORTATION FOCUS GROUP KEY TAKEAWAYS

R/
0’0

L)

D)

)
0’0

X3

*¢

53

*

7
0‘0

Plant trees to maximize their multiple benefits:

o Protect vulnerable roadway users.

o Calm traffic.

o Provide shade and protection from weather events to pedestrians and cyclists
as well as transit users, especially at bus stops that do not have a shelter.
Provide wind breaks on trails and roads.

Utilize trees as a wayfinding tool.
Combat noise pollution.
o Enhance aesthetics.

O O O

Plant trees with following criteria in mind:
o Maintain ADA requirements and be planted ensure access for people of all ages
and abilities.
o Maintain visibility for roadway users.
o Minimize impact of fallen leaves.
Consider low-water use options for ongoing water management of trees.
Regularly monitor and adjust the city’s list of trees as needed.
Make it easier to permit parkway tree planting.
Use innovative technologies like silva cells to ensure that tree roots don’t upheave
sidewalks.

WATERSHED MANAGEMENT FOCUS GROUP KEY TAKEAWAYS

K/
0’0

R/
0’0

R/
X4

L)

3

*%

3

*%

3

*%

R/
0’0

R/ R/
0’0 0’0

R/
X4

L)

Preserve trees in the following locations:
o Near existing creeks.
o Near hydraulic section.

Create a riparian buffer for flood mitigation.

Provide shade to the Trinity Trails for people, especially during the hot summer.
Add trees along the Trinity River to improve the public’s perception of the area.
Incorporate pollution control near the river from new development and idling cars.
Create an equitable distribution of trees city-wide.

Plant trees with following criteria in mind:
o Consider careful and thoughtful placement of trees by considering their
maturity, size, and underground utilities.
o Ensure trees are not causing unintended impacts to drainage.

Update development regulations so that suburban developments allow for proper
drainage and include native landscaping.

Ensure that development is not making flooding worse.
Consider opportunities to add GSI improvements to parking lots.

Consider public programs such as “adopt-a-rain garden”.

* Note, the feedback received from focus groups is provided as a summary for consideration
in the UFMP and may not reflect industry standards and best practices or the City’s priorities.
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DEVELOPMENT FOCUS GROUP KEY TAKEAWAYS

** Trees that work well:
o Cedar elm trees are more resilient to construction and do not drop nuts or fruit.
o Live oak trees work well in subdivision developments.
o Baldcypresstrees are drought tolerant and naturally occur by waterbodies.
= Baldcypress work well in parking lots but can be messy trees.
All oak trees are great for development.
Pecan trees are self-pruning and branches can fall.
Crapemyrtle trees are dependable.
o Bur oaks grow slowly.

O O O

>

** Provide the option for use of sample plots of the existing tree canopy for a site. This
helps developers determine if the tree canopy is important to a site without a big cost.
o City of Denton Example: Tenth-acre plot sample.

7
0‘0

Consider options for group planting to provide meaningful tree coverage.

53

*

Provide developers with incentives in tree ordinances and adding LID features.

X3

*¢

Provide clear requirements in ordinances: Subdivision ordinance does not address
conflicts with streets and their requirements.

53

*

A digital canopy database to be used by developers would be helpful.

X4

Allow for flexibility as not every site is the same and provides an efficient process
where developers do not need to go to the commission or board for everything.

L)

X3

*¢

Streamline and/or add more administrative approval processes.

X4

Create design standards, such as installing electrical at the base of a tree.

L)

53

*

Larger trees should be encouraged downtown and in areas with pedestrian traffic to
slow down cars.

Consider overhead power lines before planting trees.

R/ 7
0’0 0‘0

Plant trees in the fall not in the summer, especially in Texas.

ENVIRONMENTAL FOCUS GROUP KEY TAKEAWAYS

R/
’0

L)

Focus on planting native trees and trees that work best for the city’s context.

3

*%

Update industrial uses of trees to make them consistent with current zoning.

53

*%

Provide education around planting and caring for trees.

3

*%

Require pocket parks in zoning districts that encourage infill in the center city.
Address climate change in the UFMP.
Invest in evidence-based urban planning and public health promotion.

3

*%

3

*%

>

R/
*

Frame tree objectives in economic development terms for elected officials, decision
makers, and different audiences.

L)

Explore green building and rooftops.
Partner with school districts to add trees to campuses and school grounds.

/7 /7 /7
0’0 0’0 0’0

Partner with the following organizations:
o Blue Zones
o Girl Scouts

* Note, the feedback received from focus groups is provided as a summary for consideration
in the UFMP and may not reflect industry standards and best practices or the City’s priorities.
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EXTERNAL ENGAGEMENT

Transform floodplains to public places and parks.
Invest in high-value, slow growing, trees like bur oaks.

Provide opportunities to promote equitable distribution of trees, especially with
evidence that translates to elected officials.

Consider opportunities for permeable surfaces.

Consider trees that grow food and sustain wildlife.

Showcase evidence that trees improve health and reduce crime and climate change.
Integrate health care into the UFMP.

Illustrate that the urban forest is saving tax dollars, creating a better place to live, and
protecting property values.

Add measurability on health quality.

Add measurability on temperature reduction.

Compare long-term vs short-term costs and benefits.

Engage with low-income and socially vulnerable communities.

Improve tree equity across the city, which will lead to improved health/social
outcomes.

GREEN INDUSTRY FOCUS GROUP KEY TAKEAWAYS

7
0‘0

53

*

53

*

53

*

53

*

7
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3

*%
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*%
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*%

3
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Update tree lists to make sure they are consistent with the changing environment.
Distribute information like rating trees on how well they transplant.

Enforce ordinances and policies, including the illegal removal of trees.

Consider that Mexican Plums are sensitive to extreme heats.

Consider that Vitex trees are more durable to heat and work well in medians.

Provide more information on how to maintain and care for trees once they’ve been
planted.

Encourage younger tree planting as they acclimate to their environment better and
live longer.

Limit the planting of large canopy trees to offset costs by developers.

Modify requirements to allow for various types of tree canopies.

Reevaluate the 40-foot spacing requirement.

Consider requiring percentages of trees to encourage diverse canopy.

Prioritize native plants when possible.

Consider non-native trees like the Chinese Pistachio tree.

Include ordinance information for streamlining the removal of a tree on a site.
Establish commitment from neighborhoods to maintain and care for planted trees.

Encourage preservation and planting on the edge as it is more pleasing for people
and provides shade to hardscapes.

Consider smart preservation that does not impede logical development.
Connect city trails to waterways and coordinate with Streams and Valleys.
Add street tree requirements.

Simplify ordinances in a way that developers can understand.

* Note, the feedback received from focus groups is provided as a summary for consideration
in the UFMP and may not reflect industry standards and best practices or the City’s priorities.
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Find a local Silva Cell installer as it works well when implemented correctly.

Work with developers and the public on wants and needs.

REAL ESTATE FOCUS GROUP KEY TAKEAWAYS

R/
0’0

)
0’0

53

*

)
0’0

)
0’0

)
0’0

53

*

X3

*¢

X3

*¢

X3

*¢

X3

*¢

X3

*¢

53

*

>

Criteria for planting trees:

o Use native fauna that doesn't require supplemental irrigation.

o Prioritize quality of planting, species hardiness, bio-diversity and irrigation

efficiency.

o Think about ecoregions rather than canopy.

o Consider small canopy trees in appropriate areas.
Create infill ordinances that allow automatic waivers to preserve existing trees.
Communicate that trees raise the value of properties and are a big part of the
character of a property.
Reevaluate the trees listed on the current ordinance. It allows for and sometimes
encourages a lot of unhealthy trees.
Engage and gather input from the development community along with NALA as they
plant and cut down more trees than others.
Encourage incentives for the development community.
Provide a clear path to variance and alternative means of compliance.
Add flexibility to the ordinances.
Define why a specific percentage of canopy cover is a good goal.
Consider different requirements in locations where trees don’t currently grow.

Make “one size fits all” ordinances more flexible for different projects and ecoregions.
Update outdated ordinances to make them more progressive and appropriate.

Provide more education to commercial property purchasers so that they are aware of
tree regulations.

Work with groups like REC, NCTCOG, etc. to create and provide brochures, websites,
etc. for education.

* Note, the feedback received from focus groups is provided as a summary for consideration
inthe UFMP and may not reflect industry standards and best practices or the City’s priorities.
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EXAMPLES OF PUBLIC MESSAGING

awn City of Fort Worth o City of Fort Worth
[‘.\'} December 22, 2022 at 11:15 AM - Q w 6d -ye
The City of Fort Worth and Texas Trees Foundation need your help with the first The City of Fort Worth and the Texas Trees Foundation need your help! With
Fort Worth Urban Forest Master Plan (UFMP). With research and analysis research and analysis underway, the next step is to get community feedback
underway, the next step is to get community feedback with a brief survey. with a brief survey: https://bit.ly/FortWorthUFMP
Community input is vital to this project. Take the survey today:
https://bit.ly/FortWorthUFMP Watch Fort Worth Mayor Mattie Parker speak about the benefits and

importance of the Urban Forest Master Plan: https://youtu.be/alNuLShhp50

To learn more, visit: https://cfw.pub/3Vmw4h8
For more information, please visit: https://cfw.pub/3tDjsXL

o 3 2 comments 2 shares
Q0 27 9 comments 6 shares
CITY OF FORT WORTH Sty of Eot Worth rers, | ELRLJORIS.
FORTWORTH.  yrban Forest Master Plan e
URBAN FOREST MASTER PLAN Y
‘The City of Fort Worth in conjunction with the Texas Trees Foundation (TTF) is developing an Urban Forest
Master Plan to create a shared vision and road map for managing Fort Worth's trees in order to enbance the
quality of life in the City.
The quality, health, and comnectivity of the City's urban forest is a major contributor to the quality of life for
WE WANT TO HEAR FROM YOU! = g TR T e i g g o L o g e iy ol e it
The C:ty of Fort Worth in conjunction with the Texas Trees Together we can proactively address the challenges and opportunities facing our trees and develop a plan to
Found: (TTF) is developing an Urban Forest Master Plan - preserve, manage, and grow Fort Worth's urban forest. Your feedback is crucial to the success of this project. The
to create a shared vision and road map for managing Fort ;'::p:::"" S e ""“’;:’ & ' "‘:w o “(::; ::’“"'";'_'z:":“‘:'n
Worth's trees in order to enhance the quality of life in the help guide the City’s Urban Forest Master Plan.
Your feedback is crucial to the success of this project. The 5. w bl v | ‘ =
goal of this community engagement process is to gather { ? — o < :

an understanding of the communities vision, values, and
preferences related to urban forestry. The community
feedback ived from this it pi will help
guide the City's Urban Forest Master Plan.

SHARE YOUR IDEAS WITH US BY N | We Want to Hear From You!
TAKING OUR BRIEF SURVEY! i - e e Ry £
brief survey (;También en espaiiol!)
Scan the QR code below
i is link: PROJECT WEBSITE: Scan the QR code below
ﬁ;tVIS'It/g‘!ISIhnk. h https://www.texastrees.org/ with your mobile device’s camera Tell us FOux
ps://bit.ly/FortWorthUFMP FortWorthUFMP or visit this link: thoughts about
—ay https://bit.ly/ FortWorthUFMP =
RAFFLE PRIZE! [ﬂ f':-. o tre?s by suasuing
'§ t‘,.;‘."f ’ —y WIN A GIFT CARD! with the boards
By completing this survey and o By completing this survey and =
e e o] aharing yous emal adode, you to the right!
card. Up to 4 survey respondents o el will be enterad in to a raffle to
will be randomly selected to win the PROJECT CONTACT: v ‘win a gift card. Up to 4 survey
prizel ChuriCunlis - respondents will be randomly
:rwﬁn»;xzslz;as;ng E; ESECE N R
.\?‘\g‘ Z EES FOR MORE INFORMATION, CHECK OUT THE PROJECT WEBSITE:
"2;3 ._‘ OU ATION https://www texastrees.org/FortWorthUFMP
S

Figure 23. Examples of the posts on the City's social media accounts (top) and flyers created to encourage
engagement (bottom)
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WHERE PUBLIC PARTICIPANTS LIVE AND WORK
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Figure 24. Overview of the locations where public participants live and work

PUBLIC FEEDBACK ON SIGNIFICANT AREAS AND PRIORITY AREAS

Public Feedback

Fort Worth Extraterritorial
Jurisdiction

[ | Significant areas

Priority planting areas

Note: Points
outside of the
City’s
Extraterritorial
Jurisdiction
are not
included

Figure 25. Public input on significant areas (left) and priority planting areas (right)
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A CLOSER LOOK AT THE PUBLIC’S VIEW ON SIGNIFICANT AREAS
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Figure 26. Map and descriptions of the most common significant areas identified by the public

A CLOSER LOOK AT THE PUBLIC’S VIEW ON PRIORITY PLANTING AREAS
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Figure 27. Map and descriptions of the most common priority planting areas identified by the public
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Discussion
Gathering public feedback on the types of trees they want to see planted, the priority areas
for planting, the priorities for City programs, and meeting with external stakeholders is a
critical component in developing a shared vision and commitment to the Urban Forest
Master Plan.

Engaging with the community and gathering their feedback is essential to developing a
plan that meets their needs and priorities. It allows the public to participate in the planning
process and feel heard, making them more invested in the success of the project.

Public feedback can help identify community priorities and goals, which can then be
integrated into the Urban Forest Master Plan. This ensures that the Plan aligns with the
community's vision for their city.

Input from the public can also help identify the types of trees and priority areas for planting
that will have the most significant environmental and social benefits. For example, planting
trees in areas with poor air quality can help reduce air pollution, while planting trees in areas
with high temperatures can help reduce the urban heat island effect.

Meeting and engaging with external stakeholders, such as local businesses, community
groups, and environmental organizations, can help ensure that the Urban Forest Master Plan
aligns with broader community goals and is supported by a wide range of stakeholders.
Collaboration with external stakeholders can also lead to partnerships and funding
opportunities.

External Stakeholder Input on Plan Development and Implementation

The engagement with the public and with external stakeholders and focus groups gathered
viewpoints, insights, concerns, and shared priorities relating to trees and programs in the
city. An observation across the meetings was that the residents and many external
stakeholders and focus groups (referred to herein as stakeholders) are ‘speaking the same
language’ when it comes to describing the challenges and opportunities inherent in
expanding an equitable urban forest and addressing urban heat. There were several
instances where stakeholders noted related challenges, opportunities, and initiatives. Some
of the most pertinent ones include:

The City must set precedents and fulfill the leadership role that they occupy;
Necessity to identify where policy goals align;

) ) )
0’0 0’0 0’0

Mindshift is required in which trees are seen as an integral part of city fabric and urban

infrastructure;

«* Ultimately, an equity-driven agenda for the urban forest requires an augmentation of
social and political wills;

** Unified approach required in terms of streamlining planning documents—
stakeholders identified conflicting City policies around planning and other building
guidelines, including zoning, that can infringe on the city’s own capacity to advance
planting goals;

*%* Community-based public campaigns are necessary to demonstrate the need to
expand urban tree canopy;

DX Partnerships with private sector and external organizations may be necessary; and

DX Changes to City programs and additional staff may be required for the management

of the urban forest. Staff may be needed to improve monitoring and enforcement of
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tree-related regulations as part of development projects. Since the City performs
hazard abatement and not proactive maintenance of street trees, resources and
education for the public are essential to healthy trees and meeting canopy goals;

** Planting more trees to achieve canopy goals needs to be strategic in addressing

equity, urban heat, and changing conditions by planting in priority areas and planting
trees that can withstand prolonged droughts and high temperatures, extreme
weather events and temperature changes, and matching the trees with the soils they
are planted in. Consideration of the intended use of the land and the native vegetative
cover types are also critical in achieving canopy goals. For example, preserving natural
prairie land, not interfering with stormwater management infrastructure, and
maintaining the intended use of open space, riparian corridors, and recreational areas;
and,

D)

* Planting more trees to achieve canopy goals will put additional stress on the already
limited staffing and resources. Therefore, community partnerships are essential for a
sustainable, equitable, and expanding urban forest.

L)

To fully implement the recommendations to increase canopy and achieve canopy goals,
integration of urban forest planning with responsible City authorities and divisions is
necessary.

Community Participation to Support Implementation

Across all the engagement sessions with the public and meetings with external stakeholders
and focus groups (stakeholders) there was a consistent theme about the strategies and
tactics for engaging community-based organizations, seen as a core constituency or
advocacy group, in the management of the urban forest. The City creating an Urban Forestry
Advisory Committee, working group, or similar may be recommended as part of the Urban
Forest Master Plan. Based on the stakeholder engagement sessions held throughout the
planning period, one of the priorities is to support and empower community members to
participate and shape the tree planning and maintenance process. This can be
accomplished through community-led tree planting initiatives in racially and ethnically
diverse neighborhoods. Within the engagement theme, several specific areas emerged to
define the challenges and opportunities currently facing the city and relevant stakeholders
as it relates to the tree canopy goal and supporting services and programs. Some of these
include:

*%* Involvement of individuals and smaller groups needs to strike a balance between
tailored approaches that require extensive time and resources with those that are
more generalizable across diverse communities.

** Involving communities in tree planting in public areas versus private areas have very
different approaches to engagement. While the private areas have the greatest
potential for expanding the urban forest— in part because most of the city is privately
owned— engaging communities in public plantings can help to advance a cultural
change that can help to engage others, including private property owners.

*%* Local community-based organizations, including culturally-based groups and

neighborhoods associations have an important role as local champions and trusted

partners for engagement and understanding immediate needs of community
members.

*%* Length of engagement matters (allows for caring of trees).
o Methods of outreach should tap into existing neighborhood assets;
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o Engagement is much more than the tree and must build long-lasting
connections to empower individuals.

** Partnerships with similar, yet not identical mission statements are essential. The City
needs to expand the stakeholders who are actively engaging communities in relation
to the urban forest. Considerations include members from the cyclist, affordable
housing, and public safety communities.

** Engagement should be bilingual (e.g., Spanish) where applicable and respond to local
interests of specific residents.

o Consider the need for allowing for specific, culturally specific trees, and the
simultaneous advantage of engaging community members while expanding
canopy;

o Enable diverse models of engagement and approaches to help build personal
connections to tree planting work, similar to approaches often taken by
community-based organizations.

>

' Employment and workforce training opportunities for local ambassadors and key
partners should also be considered. The ability to compensate local community
partners’ work and outreach is important to building trust. While it is important to
educate the public about the importance of urban trees and forests, research shows
that although trees may be seen as a ‘moral good,’ such programs may be seen with
suspicion by community members. The City’s past and ongoing outreach are
opportunities to dovetail when engaging the public about the urban forest, but it is
suggested that rather than leading with education and the importance of trees to
combat the urban heat crisis, the City should consider an approach that meets
communities needs first. Through future community-level planting plans, implement
an engagement process to discover the role that greening the particular
neighborhood might offer.

Summary

The Urban Forest Master Plan addresses equity through planting efforts to achieve canopy
goals and other recommendations. The City and its partners will need to communicate the
value to community members about how the Plan’s recommendations will support or
address their local challenges. Disinvested communities typically want more equitable
policies, living-wage jobs, higher household incomes, safer neighborhoods, affordable
housing, a more usable and connected urban network, pedestrian infrastructure, more
frequent transit service, better funding for schools, and specific initiatives to engage youth
and families.

Showing the value of an equity-based tree program and a canopy goal that helps to advance
these well-known needs will create an immediate and citywide constituency for making Fort
Worth more sustainable through actions at the neighborhood level.
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opportunities, and vulnerabilities of
the city’s urban forest




ELEMENT 4: DATA ANALYSES

Purpose

The Data Analyses element to the Technical Report serves as Fort Worth’s “State of the Urban
Forest” and offers an opportunity to evaluate the urban forest resource, the opportunities to
preserve and enhance it, and the existing and potential challenges or vulnerabilities facing
the trees in urban areas. Through these analyses, the appropriate strategies to sustain and
enhance the urban forest, and the metrics to measure progress, were developed. To
introduce the process, results, and the discussion around the data analyses, background on
the region’s natural environment is first presented to provide context.

Background

Fort Worth is a city rich in natural features, diverse cultures, and varying landscapes. The city
has undergone significant development and is predicted to experience continued growth in
the future. However, residents expressed concerns about the potential effects of this growth
and the changing conditions, such as prolonged heat and extreme drought, on the green
spaces and the urban forest. Addressing these concerns is a priority for the City, exemplified
by its Urban Forestry and Forestry programs, tree regulations, sustainable practices and
initiatives, goals to increase tree canopy cover citywide, community programs, and the
support for the Urban Forest Master Plan.

Fort Worth is the oldest and longest-running Tree City USA in Texas, a designation the city
first received in 1978. It hired its first city forester in 1926. It created a wildlife sanctuary in 1964
that later became the Fort Worth Nature Center and Refuge, which at 3,600 acres is one of
the largest city-owned nature centers in the U.S.

In 2009, the Urban Forestry Ordinance (No. 18615-05-2009) was adopted by City Council as
an amendment to the comprehensive Zoning Ordinance. Prior to adoption, a Citizen
Advisory Committee was formed in 2004 in response to citizen concerns regarding the
practice of clear cutting and to study tree preservation practices in other cities in order to
recommend possible regulations related to tree preservation in Fort Worth. In 2006,
Ordinance Number 17228 was approved to provide regulations for the protection and
replacement of trees in the city. Shortly after approval, City staff recognized a need to amend
the regulations to provide clarity and to make the provisions easier to implement. To do so,
the ordinance was moved to a separate subsection under Article 3 “Landscaping and
Buffers” in the Zoning Ordinance. The Urban Forestry Ordinance now resides in Chapter 6,
“Development Standards” as a new section, Section 6.302 “Urban Forestry”.

The purpose of Section 6.302 is twofold. First, it aims to achieve 30% tree canopy coverage
citywide and promote a multi-aged urban forest. This is accomplished by addressing the
preservation and protection of healthy and significant trees, as well as providing for the
replacement and replanting of trees that are removed during development. Second, it
supports the expansion of the city's tree canopy cover through the planting of new trees.

The City of Fort Worth has a long history of valuing its natural environment and the urban
forest. In recent years, Fort Worth voters approved a $15 million bond proposition for its Open
Space Conservation Program (2019). The City’s initiative to support the Urban Forest Master
Plan is an important progression towards Fort Worth’s efforts to protect and expand its
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natural environment and amenities that support community well-being, urban ecosystems,
and local economies.

Process

The State of the Urban Forest provides analyses of the historical landscapes, changes to the
natural environment and the conversion to an urban forest, challenges facing trees in urban
areas, and the current extent of the urban forest across public and private property to
identify priority planting areas, potential recommendations for changes to tree canopy goals,
and priority areas for preservation.

While the urban forest encompasses all landscapes and trees within the city’s boundaries,
this assessment’s recommendations focus on trees and opportunities in urban areas of the
city along with the city’s Cross Timbers Region— an expansive critical area located east of |-
35W consisting of old growth, drought-stressed, and slow-growing trees— many of which
predate not only statehood, but also the birth of the United States.

The studies in this section include:

/ P .
*%* Tree Species Composition: The composition of trees across various landscapes based
on the 2011 sample inventory of street trees and regional research and data.

#* Tree Benefits and Services: The ecosystem benefits of public trees and the entire
urban forest based on regional research and data.

#* Critical and Sensitive Areas: The history, composition, and changing conditions of
areas such as the Cross Timbers and open space.

#* Threats to the Urban Forest: The challenges facing trees in urban areas and the
changes to the landscape based on development and urban heat.

%* Tree Canopy Cover: The extent of urban tree canopy cover and available planting
space based on the 2020 assessment using 2018 imagery. Canopy change analyses
are based on a study utilizing the U.S. Forest Service i-Tree Canopy software and
Google Earth historical imagery.

*%* Integrated Analysis: A composite of analyses that incorporates the previous studies to
provide potential priority areas for planting and revised canopy goals.

Results: Tree Species Composition

The Fort Worth region is a mixture of remnant (pre-settlement) trees and planted trees.
Reviews of regional data indicate tree species diversity in urban areas of the city is higher
than that of nearby native landscapes. Parks, natural areas, and other open spaces tend to
have a higher proportion of remnant native vegetation, whereas planted trees (both native
and non-native) dominate developed areas. Non-native species are found throughout.
Because portions of the region were historically prairie with the exception of some floodplain
forests, there are more tree species planted in prairies than were present historically.
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Public Tree Counts

Specific to the public trees across Fort Worth, the City does not have a comprehensive
inventory. For public trees, the City has a 2011 sample inventory trees based on the U.S. Forest
Service’s i-Tree criteria where a 6.6% sample was collected. From the study, there are an
estimated 260,964 public street trees (standard error of +/- 38,353 trees, based on 2011
numbers). Given the city’s planting efforts, an estimate of 300,000 street trees is used for this
study. The sample inventory gathered insights on the extent, composition, structure, and
maintenance needs of public street trees though the data does not reflect current
conditions due to a freeze that took place in 2021 causing decline or loss of many ash trees.
Also, tree plantings, maintenance, and removals have taken place since 2011 and the trees
have likely changed in size and condition over time.

The graphic below summarizes the types of public trees and the available tree count
estimates. Additional details are available in the Plan’s Technical Report.

Table 12. Summary of the estimated number of public trees in Fort Worth

) Types of Public Trees Tree Count Estimates™

A <
P Q Public Street Trees 300,000

}) Public Park Trees Unknown

' Public Property Trees Unknown

Total Number of
Public Trees

* The public street tree estimate is based on a 2011 sample inventory representing 6.6% of the tree population
(standard error of +/- 38,353 trees). It is recommended the City conduct an inventory of public trees to gather
these values.

Unknown

Urban Forest Composition

The following provides a summary of the estimated tree composition for Fort Worth’s public
street tree population based on the 2011 sample inventory. The composition of the citywide
urban forest is unknown at the time of the study. It is recommended the City or partners
conduct an i-Tree Eco sample inventory for a better understanding of the citywide urban
forest composition and to complete a comprehensive public tree inventory, beginning with
street trees as recommended in the Plan.
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Table 13. Most common public street tree genera based on a 2011 sample inventory

Tree Genera Tree Type % Estimated Total
Celtis Sugarberry 34% 89,337
Quercus Oak 15% 38,076
Ulmus Elm 14% 37,047
Lagerstroemia Crape myrtle 5% 14,093
Fraxinus Ash 1% 10,041
Carya Hickory, pecan 3% 6,926
Sapindus Soapberry 3% 6,684
Pyrus Pear 2% 5,353
Morus Mulberry 2% 3,992
Bumelia Chittamwood 1% 3,811
Most Common Tree Genera (Top 10) 83% 215,358
Other Tree Genera (44 tree genera) 17% 45,606
TOTAL 100% 260,964

Table 14. Most common public street trees by common name based on a 2011 sample inventory

Common Name Scientific Name % Estimated Total
Sugarberry Celtis laevigata 34% 89,337
Cedar elm Ulmus crassifolia 11% 27,884
Shumard oak Quercus shumardii 6% 14,879
Common crapemyrtle Lagerstroemia spp 5% 14,093
Live oak Quercus virginiana 5% 13,277
Green ash Fraxinus pennsylvanica 4% 9,799
American elm Ulmus americana 3% 7,863
Pecan Carya illinoinensis 3% 6,926
Post oak Quercus stellata 3% 6,805
Western soapberry Sapindus drummondii 3% 6,684
Most Common Trees (Top 10) 76% 98,970
Other Tree Species (78 tree species) 24% 63,419
TOTAL 100% 260,964

The summaries provided in the previous tables provide insights on the composition of public
trees along streets in the public rights-of-way. Based on the 2011 sample, there are 54 unique
tree genera. The ten most common tree genera make up 83% of the street trees with Celtis
(sugarberry), Quercus (oak), and Ulmus (elm) as the most common. The ten most common
tree species account for 76% of the street trees with sugarberry, cedar elm, and Shumard
oak as the most common street tree.
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The variety of tree species in an urban forest is known as species diversity. Having a greater
diversity of tree species increases the amount and type of benefits produced. It also helps to
protect the urban forest from pests, diseases, and extreme weather events. A commonly
accepted diversity goal is for no single tree species to account for more than 10% of the
population, no genus more than 20%, and no family more than 30% (Santamour, 1990). This
rule can be applied to the city, neighborhood, and block level. Based on the street tree
analysis, the Celtis tree genus exceeds the 20% threshold. Sugarberry and cedar elm exceed
the 10% threshold for species diversity.

The following provides an illustration of the most common street trees in Fort Worth.

MOST COMMON PUBLIC STREET TREES IN FORT WORTH

Sugarberry Cedar elm Shumard oak
(34%) (11%) (6%)

Crapemyrtle Live oak Green ash
(5%) (5%) (4%)

Figure 28. The most common public street trees in Fort Worth

Urban Forest Structure

The distribution of tree sizes and relative age classes influences the structure of the urban
forest as well as the present and future costs. Relative age is based on a generalization of a
tree’s size since trees have various growth rates and form. While Fort Worth does not have
data on the structure of the urban forest, the 2011 sample inventory provides insights into
the structure of the public tree population.

An unevenly aged population of street trees offers a continued flow of benefits and a more
uniform workflow allowing managers to accurately allocate annual maintenance schedules
and budgets. To optimize the value and benefits, the street trees should contain a high
percentage of large canopy trees which provide greater ecosystem benefits. On the other
hand, there must be a suitable number of younger, smaller trees to account for and
eventually replace large and mature trees in decline. Having a healthy percentage of young
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trees will ensure a sustainable tree population as well as age distribution in future years. To
compare Fort Worth’s public tree structure to industry-recommended standards, the “ideal
distribution” is used (Richards, 1983 and 1993). The diameter at breast height (DBH measured
at 4.5-feet above grade) is used to measure relative age.

549% PUBLIC TREE SIZE CLASSES AND RELATIVE AGE (2011 SAMPLE INVENTORY)

40%

24% 2°%

13% % 10% .
— | .

0-6" 6-12" 12-18" 18-24" 24-30" >30"
YOUNG ESTABLISHED MATURING MATURE
B City Distribution B Ideal Distribution

Figure 29. Comparison of the size distribution of Fort Worth's street trees to the ideal distribution (Richards,
1983)

According to the study, the distribution of size classes for Fort Worth’s street trees is similar
to the ideal distribution. Most trees are young, smaller sized trees compared to large
maturing trees. This may be a result of the City’s tree planting efforts. A well-maintained
public tree inventory enables the City to monitor this distribution and adjust management
approaches to ensure a continual flow of benefits and a balance of maintenance needs over
time.

PUBLIC TREE CONDITION (WOOD) PUBLIC TREE CONDITION (LEAVES)

Dead, Efe)olokk

Dead, [clolel: R ol
(e] (e]

6% 8%

Poor, 43% .
Poor, 44% Fair, 43% ©° Fair, 46%

Figure 30. Summary of the condition of public trees based on the 2011 sample inventory

The condition of the wood and leaves of public trees was assessed in 2011 and it was found
that the majority of trees have a poor condition rating for the wood structure (44%) and most
tree leaf condition is fair with 46%. Note, the condition of trees have likely changed since the
inventory was conducted but this may serve as a baseline for comparison to future inventory
efforts.
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Results: The Value, Services, and Benefits of Trees

While the urban forest is a vital component of a city’s infrastructure, it also plays an important
role in supporting and improving the quality of life in communities. A tree's shade and
beauty contribute to a community’s quality of life and soften the often hard appearance of
urban landscapes and streetscapes. When properly maintained, trees provide communities
with abundant environmental, economic, and social benefits that far exceed the time and
money invested in planting, pruning, protection, and removal. Fort Worth’s trees provide
numerous tangible and intangible benefits such as pollution control, cooling and energy
reduction, stormwater management, property value increases, wildlife habitat, education
opportunities, human health and well-being, and aesthetics.

CARBON STORAGE STRESS REDUCTION

Workers without views of
nature from their desks

~ claimed 23% more sick days
than workers with views of
nature.

In one year, an acre of

mature trees absorbs the
amount of CO2 produced by °
a car driven 26,000 miles. .

CLEANER AIR

Roadside trees
reduce nearby
indoor air pollution
by more than 50%.

WILDLIFE HABITAT

Planting and
protecting trees
provides habitat for
hundreds of birds and
small animals.

STORMWATER
MANAGEMENT

Contiguous tree
U:Dﬁ canopy is estimated *
to intercept 4" of rain

SHADE AND COOLING

Shaded surfaces
may be 20-45°F

cooler than
/% unshaded areas.

0,
@o over 1 acre in a typical
year— about 108,000

gallons.

N,

SOIL STABILIZATION

Urban trees remove
sediment and
chemicals from
waterways, stabilize
shorelines, and
minimize erosion.

LOWER ENERGY BILLS

Residents and
businesses can save
up to 50% on hot-

day energy bills.

{

X 1§

Data sources and links: US Forest Service, the Arbor Day Foundation, and the EPA.

Figure 31. Overview of the benefits and services provided by trees in communities
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The following provides a summary of the common terms and considerations made in regard
to urban forest benefits and services (Source: U.S. Forest Service i-Tree tools):

Property Value: Shows the tangible and
intangible benefits of trees reflected by
increases in property values (in dollars).

Stormwater: Presents reductions in annual
stormwater runoff due to rainfall
interception by trees measured in gallons.

Air Quality: Quantifies the air pollutants
(ozone [03], nitrogen dioxide [NO2], sulfur
dioxide [SO2], particulate matter less than 10
micrometers in diameter [PM10]) deposited
on tree surfaces, and reduced emissions
from power plants (NO2, PM10, volatile
organic compounds [VOCs], SO2) due to
reduced electricity use in pounds. The
potential negative effects of trees on air
quality due to biogenic volatile organic
compounds (BVOC) emissions is also
reported. BVOCs are compounds produced
by some tree species that can contribute
ozone to the local atmosphere. Therefore,
the types of trees planted should be
considered as some species emit more
BVOCs than others.

Energy: Presents the contribution of the
urban forest towards conserving energy in
terms of reduced natural gas use in the
winter (measured in therms [thm]) and
reduced electricity use for air conditioning in
the summer (measured in Megawatt-hours
(IMWh]).

Natural Gas: Monetary increase due to the
contribution of the urban forest toward
conserving energy in terms of reduced
natural gas use in winter by the canopy and
branches of trees reducing wind and
insulating surfaces.

Therms: Contribution of the urban forest
toward conserving energy in terms of
reduced natural gas use in winter
(measured in therms).

Aesthetic/Other Benefits: Shows the
tangible and intangible benefits of trees
reflected by increases in property values (in
dollars).

Results: The Value, Services, and Benefits of Trees

Carbon Stored: Tallies all of the carbon
dioxide (CO2) stored in the urban forest
over the life of its trees as a result of
sequestration. Carbon stored is measured
in pounds.

Carbon Sequestered: Presents annual
reductions in atmospheric CO2 due to
sequestration by trees and reduced
emissions from power plants due to
reductions in energy use. This is measured
in pounds and has been translated to tons
for this study. The model accounts for CO2
released as trees die and decompose and
CO2 released during the care and
maintenance of trees.

Carbon Monetary Benefit: Calculates the
dollar value associated with the amount of
carbon stored or sequestered by trees
based on calculations of the social cost of
carbon.

Importance Value (IV): IVs are calculated for
species that comprise more than 1 percent
of the population. The Streets IV is the
mean of three relative values (percentage
of total trees, percentage of total leaf area,
and percentage of canopy cover) and can
range from O to 100, with an IV of 100
suggesting total reliance on one species.
IVs offer valuable information about a
community’s reliance on certain species to
provide functional benefits. For example, a
species might represent 10 percent of a
population but have an IV of 25 percent due
to its substantial benefits, indicating that
the loss of those trees would be more
significant than just their population
percentage would suggest.

Replacement Value: Replacement values
are estimates of the full cost of replacing
trees in their current condition, should they
be removed for some reason. Replacement
values are based on the Council of Tree and
Landscape Appraisers (CTLA) Guide for
Plant Appraisal, which uses a trunk formula
technique.
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Trees and the urban forest are vital components of a city’s public infrastructure. They create
quantifiable cost savings for both the City and private property owners alike and create
economic benefits for the entire community. The quality of life of the residents in any
community also depends on the urban forest, as trees make a vital and affordable
contribution to the sense of community, pedestrian-friendly neighborhoods, energy savings,
and air quality. Trees are one of the few infrastructure investments that grow in value over
time. The following data was derived from Alliance for Community Trees (2011):

BENEFITS AND SERVICES DESCRIBED

Reduce Stress and Improve the Quality of Life

Neighborhoods with generous canopies of trees are good for public health.
Greater contact with natural environments correlates with lower levels of
stress, improving performance. Students’ concentration levels go up when
they are able to look out onto a green landscape. Studies show that children
with attention deficit disorder function better after activities in green settings.
A green environment impacts worker productivity. Workers without views of
nature from their desks claimed 23% more sick days than workers with views
of nature. Residents of areas with the highest levels of greenery were three
times as likely to be physically active and 40% less likely to be overweight than
residents living in the least green settings.
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Clean the Air and Breathe Easier

Shade trees reduce pollution and return oxygen to the atmosphere. In addition
to carbon dioxide, trees’ leaves or needles absorb pollutants, such as ozone,
nitrogen dioxide, sulfur dioxide, and some particulate matter. Roadside trees
can reduce nearby indoor air pollution by more than 50%.

Save Energy and Lower Energy Costs for Buildings

As natural screens, trees can insulate homes and businesses from extreme
temperatures, keep properties cool, and reduce air conditioning utility bills. A
20% canopy of deciduous trees over a house results in annual cooling savings
of 8 to 18% and annual heating savings of 2 to 8%. By planting shade trees on
sunny exposures, residents and businesses can save up to 50% on hot-day
energy bills.

Positively Influence Climate to Ensure Sustainability

Trees absorb carbon dioxide and store carbon in wood, which helps to reduce
greenhouse gases. Carbon emissions from vehicles, industries, and power
plants are a primary contributor to increased air temperatures in metropolitan
areas. Trees in the United States store 700 million tons of carbon valued at S14
billion with an annual carbon sequestration rate of 22.8 million tons per year
valued at $460 million annually. In one year, an acre of mature trees can absorb
CO2 equivalent to a car driving 26,000 miles.

Reduce the Need for Street Maintenance

Shaded streets last longer and require far less pavement maintenance,
reducing long- term costs. Canopies diminish pavement fatigue, cracking,
rutting, and other damage. A study from University of California at Davis found
that 20% shade cover on a street improves its pavement condition by 11 percent,
which is a 60% savings for resurfacing over 30 years. Also, the selection of
appropriate tree species guided by a management plan would reduce
maintenance by reducing damage associated with tree roots (on curbs,
gutters, driveways, and pavement).

Raise Property Values

Trees are sound investments, for businesses and residents alike, and their value
increases as they grow. Sustainable landscapes can increase property values up
to 37%. The value of trees appreciates over time because the benefits grow as
they do. For businesses, trees have added value, including higher revenues.
Shoppers seek out leafy promenades that frame storefronts. Research shows
that shoppers spend more—between 9 and 12% more—on products in tree-
lined business districts. A study by Donovan & Butry in 2008 shows trees
increase value to the home where they reside but also contribute to increased
property values of adjacent homes and properties. As an additional benefit,
increased property values resulting from trees lead to quicker home sales (Wolf
2007).
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Conserve Water and Soil
N7 A tree’s fibrous roots, extending into the soil, are premier pollution filtration and
N soil erosion prevention systems. Intensely urbanized areas are covered with a
> (&4 large number of impermeable surfaces. In contrast to an impervious
(N hardscape, a healthy urban forest can reduce annual stormwater runoff up to
7 percent. Highly efficient trees also utilize or absorb toxic substances such as
lead, zinc, copper, and biological contaminants. One study estimated that
eliminating the need for additional local stormwater filtration systems would
result in savings exceeding $2 billion.

Cooler Pavement Diminishes Urban Heat Islands
bq Broad canopy trees lower temperatures by shading buildings, asphalt, and
AVOV concrete. They deflect radiation from the sun and release moisture into the air.
DVA The urban heat island effect is the resulting higher temperature of areas
dominated by buildings, roads, and sidewalks. Cities are often 5 to 10 degrees
(Fahrenheit) hotter than undeveloped areas, because hot pavement and
buildings have replaced cool vegetated land. In addition, high temperatures
increase the volatility of automobile oil and oil within the asphalt itself, releasing
the fumes into the atmosphere. Shade trees can reduce asphalt temperatures
by as much as 36 degrees (Fahrenheit), which diminishes the fumes and
improves air quality.

Protect Wildlife and Restore Ecosystems

Planting and protecting trees can provide habitat for hundreds of birds and
small animals. Urbanization and the destruction of valuable ecosystems have
led to the decline of many of species. Adding trees, particularly native trees,
provides valuable habitat for wildlife.

Build Safe Communities and Decrease Crime
6 Police and crime prevention experts agree that trees and landscaping cut the
incidence of theft, vandalism, and violence by enhancing neighborhoods.
Thriving trees on well-maintained streets indicate pride of ownership. Public
‘l_l'\ housing residents with nearby trees and natural landscapes reported 25%
fewer acts of domestic aggression and violence. Apartment buildings with high
levels of greenery had 52% fewer crimes than those without any trees. Buildings
with medium amounts of greenery had 42% fewer crimes. Many cities have
implemented CPTED (Crime Prevention through Environmental Design)
strategies and policies.

Calm Traffic and Make Neighborhoods Safer and Quieter
People drive more slowly and carefully through tree-lined streets because trees
% create the illusion of narrower streets. One study found a 46% decrease in crash
rates across urban arterial and highway sites after landscape improvements
were installed. The presence of trees in a suburban landscape reduced the
cruising speed of drivers by an average of three miles per hour. Faster drivers
and slower drivers both drove at decreased speeds in the presence of trees.
Trees reduce noise pollution, buffering as much as half of urban noise. By
absorbing sounds, a belt of trees 100 feet wide and 50 feet tall can reduce
highway noise by 6 to 10 decibels. Buffers composed of trees and shrubs can
reduce 50% of noise.
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BENEFITS OF FORT WORTH’S URBAN FOREST

The benefits of trees in the urban setting were once considered to be unquantifiable.
However, by using extensive scientific studies and practical research, these benefits can now
be confidently calculated using tree inventory and canopy assessment information. Tree
benefit values for the City of Fort Worth’s trees are summarized below using the findings
from the 2020 Urban Tree Canopy (UTC) Assessment. Since the City does not have a
comprehensive or updated sample inventory of public trees, research is used to provide
estimates. The benefits for the citywide urban forest are based on the acres of canopy
determined from the 2020 canopy assessment and calculated using the U.S. Forest Service’s
i-Tree Canopy tool. The following summarizes the benefits of Fort Worth’s 19% tree canopy.

ECOSYSTEM SERVICES AND BENEFITS PROVIDED BY THE URBAN FOREST

0ooo
oooo
0ooo =
0o0oo

B[] @ I
jp— il

-

SNt
OVERALL ECO CARBON AIR STORMWATER
BENEFITS SERVICES QUALITY SERVICES
Annual value 654.5 million 6.6 million 1.5 billion
of ecosystem pounds of pounds of gallons
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Figure 32. Summary of the benefits and services provided by Fort Worth's urban forest
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ults: Critical and Sensitive Areas Including the Cross Timbers
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Tarrant County includes four different types of terrain, each with its unique ecological factors:
the Western Cross Timbers, the Fort Worth Prairie, the Eastern Cross Timbers and Blackland
Prairie all stretch across the county. City expansion (annexation) is primarily in the northern
and western parts of Fort Worth which contain large tracts of prairies.

Fort Worth is often referred to as the area “where the west begins” due to the native prairie
land that spanned thousands of acres. The prairie ecosystem within the city is made up of
native tallgrass, one of the most endangered in North America. These prairies and the Cross
Timbers in Fort Worth are critical areas that comprise an intricate mixture of woodlands and
grasslands. A transition zone lies between the eastern deciduous forests and the grasslands
of the southern Great Plains. The East and West Cross Timbers enclose the Fort Worth Prairie
on their respective sides. Despite sharing a common sandy soil base, these regions exhibit
distinct differences.

This ecosystem is an integral part of Fort Worth's natural landscape and contains a number
of endangered species and rare archeological sites. In recent years, however, waves of
development have been drastically altering the landscape of the Cross Timbers. Thousands
of acres of land have been cleared to make way for new residential communities and
businesses. These disturbances have done widespread damage to the natural biodiversity of
the region and to the native inhabitants of the area. The soils of the Cross Timbers have been
disturbed by construction, causing a loss of nutrients that sustain the local flora and fauna.
Tree cover has also been reduced, leading to increased temperatures and stormwater runoff.

Rapid development has heavily impacted the various plant and animal species of the Cross
Timbers. In addition, the construction of new roads has caused water to flow faster, eroding
the area's sensitive soils and further damaging the fragile plant life. Although it is clear that
development in Fort Worth has had a devastating effect on the Cross Timbers, the Urban
Forest Master Plan and other initiatives in the region have prioritized redressing these
impacts. Several organizations have worked hard to preserve and protect the area, and many
businesses and citizens have shown support for preserving the region's unique landscape
and wildlife. In addition, new urban planning initiatives are being put in place to minimize
the impacts development has on the Cross Timbers and to ensure the region's economic
sustainability. Ultimately, it is up to the citizens of Fort Worth to preserve their city's natural
heritage and protect the Cross Timbers. Through the development of the Urban Forest
Master Plan, a shared commitment to the vision and goals was formed in support of critical
areas such as the Cross Timbers.
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DESCRIPTION OF THE CROSS TIMBERS
Cross Timbers and Prairie Map

Ecologigal Regions

O City Planning Sectors
East Cross Timbers
West Cross Timbers
Fort Worth Prairie

Figure 33. Map of the ecological regions in Fort Worth including the Cross Timbers and prairie
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The East Cross Timbers: The East Cross Timbers is a narrow strip of tree-covered land that
includes portions of Denton, Tarrant, Johnson, and Hill counties. The region used to be
referred to as the Monte Grande (Grand Forest) by early settlers and travelers and later called
the Lower Timbers. Today, there are several large tracts of undisturbed woodlands though it
is perhaps the most fragmented vegetative region in Texas.

The woodlands are predominantly post oak, blackjack oak, cedar elm, hickory, osage orange,
eastern red cedar, mesquite, bumelia, hawthorn, greenbriar, and a variety of other brush and
grass species. These species are suitable for the soils in this region which consist of slightly
acidic, sandy or sandy loam (Texas Parks & Wildlife).

This region has experienced land clearing for tame-grass pastures, croplands, ranches, and
developments. There is a considerable amount of land zoned for urban growth and
expansion throughout this region that will continue to impact wildlife habitat resources in
the future.
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Fort Worth Prairie: This region between the East and West Cross Timbers encompasses
several counties including Tarrant County. This region is mostly treeless and is characterized
by gradual slopes and thin soil over hard limestone. Shifts in the limestone layers and
upheavals of underlying layers over time have resulted in the scenic topography that the
region is known for.

This region was once covered with vast tall-grass native prairies though many of these have
been degraded with only remnants existing today. The shallow soils prevented cultivation
and instead, the land was used for livestock grazing operations. These operations began with
early settlers and extensive areas are still used for livestock grazing though the native plant
communities have been altered over time. Urban sprawl and developments have rapidly
extended into the sub-region as the human population increased in the region.

Features of the Fort Worth Prairie extend into the West Cross Timbers along the eastern
boundary, forming irregular transitions of diverse tree and brush species common to both
zones. Extensive open grasslands and brushy rangelands occur in the West Cross Timbers
sub-region (Texas Parks & Wildlife).
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West Cross Timbers: The West Cross Timbers located west of the Fort Worth Prairie region
includes portions of Tarrant county and other counties in North Central Texas. Early settlers
and travelers referred to this region as the Upper Timbers due to its higher elevation.

The history of the region’s geology is complex which resulted in a variety of soil types,
features, plant communities, and terrain. In most areas of the West Cross Timbers, the terrain
is hilly with steep sandstone and limestone slopes and plateaus. Certain areas of the West
Cross Timbers are composed of sandy loam soils which are productive for agricultural crops.
The areas with grassland primarily have limestone surface formations and shallow clay soils.

Tree and shrub species in this region primarily consist of oak species including post oak,
blackjack oak, shin oak, Spanish oak, and live oak. Other plant species include Texas ash,
mesquite, osage orange, ashe juniper, eastern red cedar, cedar elm, skunkbush sumac,
elbowbush, lotebush, tasajillo, rough-leafed dogwood, flame-leaf sumac, hawthorn, and
hackberry (Texas Parks & Wildlife).

Today, the Fort Worth Nature Center & Refuge in the West Cross Timbers north of Lake
Worth provides residents and visitors with a look into history. The natural area comprised of
forests, prairies, and wetlands was designated in 1964 to create a wildlife sanctuary and
nature preserve for the Fort Worth community. The Nature Center covers over 3,600 acres
and includes 20 miles of trails, making it one of the largest city-owned nature centers in the
country. The Nature Center offers education, events, and other activities and is an exemplary
example of land stewardship and resource management. The Fort Worth Nature Center &
Refuge (FWNC&R) is a division of the City’s Park and Recreation Department and is
supported by the Friends of the Fort Worth Nature Center & Refuge (FONC), a non-
governmental organization that provides financial support and staff training (Fort Worth
Nature Center & Refuge, 2023).
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PROTECTING CRITICAL AND SENSITIVE AREAS: OPEN SPACE CONSERVATION PROGRAM

The Open Space Conservation Program, a partnership between the City and the nonprofit
organization Trust for Public Land, was originally launched in 2019 amid growing concerns
over the loss of thousands of acres of natural prairie each year due to development— 2,800
acres per year as of 2020 (Samsel, H., Star-Telegram, 2020). Based on projections from the
real estate industry, North Central Texas could see a loss of 20,000 more acres of natural
prairie over the next 15 to 20 years (D Magazine, 2022). In June 2020, the program made its
first purchase of a property known as Broadcast Hill using funding from the City’s oil and gas
trust fund in addition to $64,000 in donations from residents. The 50-plus acre property near
Tandy Hills Natural Area in east Fort Worth sets the stage for future land acquisitions that
are likely to be funded through a combination of grants, the oil and gas trust fund, and the
City’s bond program.

In 2020, the City and open space
! partners gathered public feedback
' through an online survey and public
meetings regarding support for a
: : W permanent preservation program
PPSsdie L g L% and how to use these natural areas

et B LR : '_ o ¢ that are acquired. The Trust for
' st Public Land is now implementing a
tool to assist the City in prioritizing
new areas for acquisition and
ongoing conservation. Themes for
prioritization include flood control,
. ecosystem restoration, recreation,
equity, community health, and water
quality (City of Fort Worth and the
m Star-Telegram, 2020).
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Figure 34. Map providing an example of the Open Space
Conservation Program's prioritization tool
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PROTECTING CRITICAL AND SENSITIVE AREAS: NEIGHBORHOOD-LEVEL EFFORTS

S—

In addition to land acquisition and
conservation efforts the City, partners, and
residents of Fort Worth have taken action to
address the impacts of a fragmented Cross
Timbers and the increase in urban heat.
Neighborhood organizations, such as the
Fort Worth Climate Safe Neighborhood
Coalition that was established in 2022, are
committed to changing the environment to
create green spaces that support
biodiversity, equitable access, sustainability,
and increases in urban tree canopy cover and
other nature-based solutions. The Coalition’s
early advocacy efforts focused on Glenwood
Park by removing nine tons of trash from the
park in 2022 and celebrated Earth Day at the park in 2023. The Coalition hopes to co-develop
a master plan for the park to support nature-based solutions that preserve and restore
natural areas and in turn, provides equitable access, vital habitats, and addresses urban heat
(Alexander, G., et al., Fort Worth Report, 2022).

Another example of a neighborhood-level effort is the Prescriptions to Promote Life
Outdoors and Real Exploration (RXPLORE) program, a collaborative effort led by the Harris
College of Nursing at TCU. The goal of the program is to generate new evidence for nature-
based health promotion while translating current evidence into intervention design. The
program has teamed with the Texas Parks and Wildlife Department and Fort Worth’s Park
and Recreation Department with its first event in 2019 at the Fort Worth Nature Center and
Refuge providing 64 “family nature prescriptions”. Through these and future efforts, the
program aims to disconnect people from technology and connect them to nature— a
practice that can build support for the city’s urban forest (Texas Christian University, 2020).

The Texas Trees Foundation’s Cool Schools Program is another example where
neighborhood-level efforts can make regional impacts on the loss of natural areas and the
rise of temperatures in urban areas. The program connects students and teachers to nature
by planting trees and creating fun and engaging outdoor experiential learning areas,
according to the Foundation’s website. By creating these spaces, the youth become aware
and engaged in the natural environment. The program has been implemented in Dallas and
elsewhere in the state and it is an opportunity for Fort Worth to support the city’s goal of
increasing tree canopy cover.

Many other examples exist or are taking shape that are in support of the goals of the Urban
Forest Master Plan. Together, these programs and the City can address urban heat,
inequitable tree canopy cover, loss of critical areas, and other challenges facing trees and the
natural environment in the region.
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Results: Development, Fragmentation, and Land Use Change
Development is the primary driver of forest
change in the Fort Worth region. From 2010 to
2021, the city added more than 194,000
persons and experienced a population growth
of 25%. The City of Fort Worth is 13th in the
nation by population and at the current rate of
population growth, the city is projected to be
home to approximately 1,000,000 people by
2027 (City of Fort Worth, TX). Infrastructure
projects such as roadway expansions impact
greenspaces. Increasingly, mixed-use and
multi-family developments are beginning to
infill Fort Worth’s neighborhoods to
accommodate population growth. This “urban
infill” may increase pressure on existing trees
and natural areas, limit space for new trees, and exacerbate the already challenging urban
growing conditions by increasing the heat island effect, radiant heat, and soil moisture
evaporation.

Land use change and development alter natural species composition, distribution, and the
functional capacity of the urban forest. While this can be detrimental, Fort Worth has
programs for tree planting, regulations for tree preservation, best practices and
requirements for landscaping, and other related environmental regulations and initiatives
that provide mutually beneficial outcomes for the developer, the community, and the urban
forest. During the development of the Urban Forest Master Plan, it was identified that the
preservation and planting requirements are not balanced with the loss of trees due to
development and that the regulations and incentives for preserving Fort Worth’s tree
canopy cover do not deter developers from extensive tree removals. In addition, public
perception is that the policies and importance of preserving and expanding tree canopy
cover are not communicated nor do they resonate with developers. The City should consider
the recommended changes and additions to tree regulations prepared as part of the
Technical Report and Plan. As long as Fort Worth has robust but balanced tree preservation
and protection regulations, the trees on both public and private property will have the
opportunity to provide the community with critical air, water, and public health benefits.

Land use change and development are also detrimental to tree genetic diversity and the
buffering potential of remnant natural systems. Fragmentation of the natural environment
leads to isolated tree populations where certain species are unable to pollinate easily and
exchange genetic material. This can reduce biological and genetic diversity. Fragmentation
not only results in less connectivity among natural areas but also changes the structure of
existing sites. As sites become fragmented and the amount of ecosystem space is reduced,
many plants and animals that rely on connected habitats may be extirpated from the region
(Saunders et al., 1991). Additionally, habitat edges are more vulnerable to pollution runoff
from nearby roads and industry and are more likely to contain non-native invasive species.
These trees on the edges are also more prone to wind damage and windthrow, meaning
they can be uprooted by wind. Trees that are newly exposed to the edges are no longer
protected by other trees. As such, they have not built up the wood strength or resistant wood
that comes with prolonged exposure to wind.
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LOSS OF TREE CANOPY COVER DUE TO DEVELOPMENT
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Figure 35. Example of the loss of tree canopy cover due to development
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Results: Urban Heat and Extreme Weather

Urban areas are generally warmer than rural locations, a phenomenon known as the urban
heat island effect. These urban heat islands are identified and measured by estimating the
difference in temperature between monitoring stations in urbanized areas and rural areas.

The Dallas—Fort Worth climate is classified as humid subtropical, with eight months above
68 degrees Fahrenheit and dry winters. The greatest amount of the annual precipitation
results from thunderstorm activity, which occurs most frequently in the spring, which is
often heavy rainfall over brief periods of time (Winguth, A.M.E., et al. 2013). In 2011, the region
experienced especially high temperatures and severe drought where daytime
temperatures exceeded 100 degrees Fahrenheit for 71 days, the longest on record at the
time. The extreme temperatures coinciding with severe drought have a drastic negative
impact on the city’s urban forest as well as the health and well-being of the community.

Moderate and severe drought is a normal part of most Texas summers. Drought exacerbates
stressful urban conditions including poor soil quality, inadequate soil volume, irregular
supplemental water, and the urban heat island effect. In 2011, Texas experienced the worst
drought ever recorded at the time. The Texas A&M Forest Service estimated that 10% of trees
were lost statewide in 2011, and weakened and stressed trees continued to succumb to
secondary stressors in subsequent years. Drought stress also makes trees more vulnerable
to insects and disease. The following provides an overview of the vulnerability to urban heat
and changing conditions of some of the common trees in North Central Texas in both urban
and rural areas.

Figure 36. The effects of vegetation and trees on urban heat islands in cities
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Figure 37. Urban heat vulnerability for common trees of North Central TX (Source: USFS Climate Tree Atlas)

Predicted

Habitat Tree Species Common
Change Name

Cedar elm
Live oak
. Pecan
Species American elm
Habitat Gum Bully/Brazos
Predicted to SurrelE

INCREASE Eastern redcedar
Ashe juniper

Hackberry
ug\b/}/tat Water oak
Green ash
. Eastern cottonwood
Species Blackjack oak
Habitat

Black willow
Osage-orange
Boxelder
Change Winged elm

Slippery elm
Sugarberry
Common persimmon

Species Red mulberry
Habitat Bur oak

Predicted to g|5ck walnut
DECREASE  chinkapin oak
White ash

Predicted to

Percent of Fort
Tree Species Scientific Worth’s Street
Name Trees

Ulmus crassifolia 11%
Quercus virginiana 5%
Carya illinoinensis 3%
Ulmus americana 3%
Sideroxylon lanuginosum ssp. 1%
lanuginosum ?
Juniperus virginiana 1%
Juniperus ashei 0.02%
Celtis occidentalis NA
Quercus nigra 0.01%
Fraxinus pennsylvanica 4%
Populus deltoides 1%
Quercus marilandica 0.4%
Salix nigra 0.3%
Maclura pomifera 0.3%
Acer negundo 0.2%
Ulmus alata NA
Ulmus rubra NA
Celtis laevigata 34%
Diospyros virginiana 0.5%
Morus rubra 0.5%
Quercus macrocarpa 0.5%
Juglans nigra 0.4%
Quercus muehlenbergii 0.2%
Fraxinus americana 0.03%

The table above provides species that may be found growing in Fort Worth (though they
may not be native) and their predicted vulnerability to habitat loss due to changing
conditions. Many of the most common tree species may fare well with changing conditions
though there are vulnerable species to continue to monitor such as sugarberries. Based on
the 2011 sample inventory, 36% or 94,660 street trees are potentially vulnerable to changing
conditions according to the study. This table should be revised as information on the
resilience, adaptation, and vulnerability of native tree species becomes available
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The City of Fort Worth is in the USDA plant hardiness zone 8a, meaning the average annual
extreme minimum temperatures range from 10 to 15 degrees Fahrenheit. As stated in earlier
sections, Fort Worth’s conditions are expected to change with prolonged high temperatures
and droughts, extreme and rapid temperature changes, and increased frequency and
intensity of storm events. The U.S. Forest Service Climate Change Tree Atlas
(www.fs.usda.gov/ccrc) was used to examine the current distribution of tree habitats in North
Central Texas, and how these habitat distributions might change in response to different
scenarios.

The Atlas uses a set of environmental predictor variables to describe where suitable habitats
are located. The Climate Change Tree Atlas contains 134 native tree species in the eastern
United States. Fort Worth is on the western edge of the model’s south-central region, and
many of Texas’s native tree species are not currently modeled in the Tree Atlas. With limited
data currently available on the resilience and vulnerability of native Texas tree species, this
table provides a glimpse of how the species’ composition of Fort Worth’s urban forest may
change.

The results of this evaluation can assist the City of Fort Worth in making decisions about the
types of trees to continue planting, those trees that should likely be phased out, and the new
tree species to introduce to the urban forest. The figure above summarizes the tree species
that may benefit from changing conditions such as increased temperatures, those tree
species where changing conditions may have little to no impact, and those species whose
health and performance may decline or worsen as a result of increased temperatures.

Based on the available tree species in the Urban FIA data (www.fia.fs.usda.gov) and in the
Climate Change Tree Atlas, insights into the changes to habitat over time and the impact on
common trees of North Central Texas are gathered. With the Tree Atlas, habitat changes
over time are projected out to the year 2100, roughly 80 years from the time of this study for
Fort Worth.

Please note that this study only uses Urban FIA data and the species lists contained in those
datasets. As a result, the study does not take into account other regionally native trees,
cultivars, or exotic species. Additionally, it's important to consider that local urban conditions
and soil may differ from a species' normal or preferred habitat. Also, while some species may
perform well with changing conditions, they may not be a preferable species, or they may
already be over planted. An example would be hackberry trees. They are expected to perform
well with changing conditions and are beneficial to wildlife, but they are widespread. It
estimated that one in five trees in North Texas is a hackberry. This means that if a pest or
disease that prefers hackberries emerges, much of the canopy is vulnerable. In fact, North
Texas experienced an infestation of leafrollers in 2022 (Ray, J., CBS News Texas).

Fortunately, the emergence of the leafrollers occurred when the hot and dry summer gave
rise to a sudden downpour of eight inches of rain, causing new foliage to flourish in the late
season and at the end of the growing season. This means that the trees had all dormant
season to restore their energy. More leaves means more food for the leafrollers and more of
the nuisance honeydew or excrement from the leafrollers onto structures and vehicles.
Though not detrimental to the hackberries, the story of the leafrollers invading in 2022 is an
example of why tree species diversity is so important.

The percentages in the figure are based on the 2011 sample inventory of public trees in Fort
Worth. 6.6% of the city’s street trees were sampled and a total of 9,313 data points were
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collected and 8,629 of those sites contained trees. This results in a total estimate of 260,964
street trees with a standard error of +/- 38,353 trees meaning the population may have
between 222,611 and 299,317 trees. Given the city’s planting efforts since 2011, the estimate of
300,000 public street trees is used.

According to the study summarized in the previous table, 36% of the tree species have
habitats that are expected to decrease. Sugarberry is the most common public street tree
based on the 2011 sample inventory making up 34% of all trees. The habitat for sugarberries
is expected to decrease. With the 6.6% sample, this represents a total of 89,337 sugarberries
that are vulnerable (+/- standard error of 24,008).

Other vulnerable species include common persimmon, red mulberry, bur oak, black walnut,
chinkapin oak, and white ash. These trees make up 2% of Fort Worth’s public street trees.
About 6% of the public trees would have habitats that are not predicted to change. These
tree species include green ash (4%), eastern cottonwood (1%), blackjack oak (0.4%), black
willow (0.3%), osage-orange (0.3%), and boxelder (0.2%). Winged elms and slippery elms are
also in this category but were not listed in the 2011 inventory.

Fortunately, according to the study, 24% of Fort Worth’s public street trees would perform
well with changing conditions and habitats, though some species may not be favorable.
Ashe juniper trees are one example where they are not commonly planted or found along
streetscapes and are known to be the worst for those suffering from seasonal allergies.

In the study, 66% of the public street tree composition is represented. This means that the
vulnerability of 34% of the trees remains unknown without further research. Also, no such
Urban FIA data or Climate Change Tree Atlas exists for Fort Worth or is outside of the scope
of this Technical Report. Therefore, monitoring the public trees and the citywide urban forest
over time through canopy assessments and inventories is essential to sustainable
management.
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Mitigation plans and adaptation techniques to these risks can help. It is essential to diversify
urban tree species, plant them at appropriate locations, and invest in their maintenance,
irrigation, and protection to mitigate the above risks. Fort Worth’s Urban Forest Master Plan
aims to address many of these concerns. The following provides a summary of the potential
threats to the urban forest caused by changing conditions including increased
temperatures:

i ** Extreme heat: As temperatures continue to rise, trees in
ll '“'!l l""lllﬂlllll urban and suburban areas will be increasingly vulnerable
to heat stress, which can cause leaf scorch, wilting, and
even death. Urban trees are particularly susceptible to
heat stress because they are surrounded by heat-
' , absorbing surfaces such as asphalt and concrete, which
o SRS = S S can make temperatures in the urban canopy up to 20

Dallas Morning News Source degrees Fahrenheit higher than in nearby rural areas (U.S.
Environmental Protection Agency, 2022).

*%* Drought: As temperatures rise, the demand for water in
urban areas is likely to increase, putting additional stress
on trees. Urban trees also face competition for water from
lawns, gardens, and other landscaping, which can make it
difficult for them to access the water they need to survive.

*%* Pests and diseases: Changing conditions can create
conditions that are favorable for the spread of pests and
diseases. For example, warmer temperatures and
increased precipitation can create ideal conditions for
pests such as the emerald ash borer and diseases such as
Dutch elm disease, which can kill large numbers of trees.
In addition, oak wilt which is devastating oaks in North
Central Texas (Texas A&M Forest Service, 2022), can
proliferate with changing conditions, especially when high
winds and extreme weather cause tree limbs to break and
wound the tree.

%* Stronger storms: Changing conditions include more
intense storms, which can damage or uproot urban trees.
This can create hazards for people and property and lead
to costly cleanup and replanting efforts.

Image Description 4. Summary of
the threats to urban forests caused
by changing conditions
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Regarding future tree selection using the guidance provided in the Atlas, the City should
apply these considerations to public tree plantings and recommendations or requirements
for private development:

** Select tree species that are currently present in Fort Worth’s public tree population
that are likely to cope with the changing conditions.

#* Select tree species that are currently present, but less common, yet are potentially in
a position to expand over time.

** Select tree species not currently in Fort Worth’s public tree population, but with
potential to migrate into the area of interest within 100 years (without planting exotic
tree species).

»* Select other species— the Atlas’ analyses are only to be used as general guidelines for
species selection. Local influences (e.g., lake and grassland effects, soils) will override
the general tendencies across North Central Texas. Therefore, the City should not
discard species from consideration if they do not show up on the three lists mentioned
in the Climate Change Tree Atlas study. The City should apply local knowledge to
select species that may be suited for particular niches in planting projects.

The planting of exotic tree species is discouraged and emphasis on planting natives is
recommended.

Fort Worth’s urban forest supports healthy communities, and trees are more effective at
mitigating the challenges of urban heat than other identified strategies. Trees also offer an
array of solutions to other challenges in urban areas while mitigating urban heat.
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Image Description 5. Air and surface temperatures are greatest in center city regions compared to suburban
and rural areas. Source: Texas Trees Foundation
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Results: Degradation of Soils

Changes in land use have altered soils in
the region. Although little research is
available specific to the North Central
Texas region, studies from other urban
areas shed light on the likely impacts.
The transformation of natural and
agricultural lands into urban areas is
increasing every year. Dense buildings,
heavy traffic, construction work with
deep excavation, and the common use
of concrete and glass materials leads to
the degradation of the environment in
relation to tree growth. Because of the
dense buildings and limited space for
root growth as well as for upper tree
branching, unfavorable factors occur at
the same time, enhancing tree stress.
Trees exposed to urban stress factors at
the highest intensity are roadside trees.
Their average lifespan is shortened in
comparison to rural areas. Similar
conditions affect trees growing in
medians, tree lawns, and in tree pits around the city. Park trees, which experience moderate
stress, are less affected, and urban woodlands are the least affected by urban stress factors.

auy| dip

Image Description 6. Example of the tree protection zone

Access to water and mineral nutrients require healthy soils for optimal tree growth. Soil has
many ecological functions, such as mitigating changing conditions, carbon absorption,
water retention, and functions as an environment of microorganism growth. However, soil
degradation is occurring in cities as a result of compaction, water shortages due to surface
runoff, increased soil temperatures, poor air quality, inadequate available sunlight, salinity,
pollution, increased pH, and deficiencies in organic matter and minerals. As a result,
microbial activity decreases which reduces the health of the soils and ultimately, the trees.

The right tree planted for the site can enable optimal growth of the canopy and the roots.
Widely growing roots stabilize the soil structure, prevent erosion, and improve the soil
structure by creating micropores, which facilitate water infiltration deep into the soil profile
(Czaja, M., et al. 2020). Therefore, best practices and standards should be in place and
enforced to manage soil grading, stormwater runoff, construction and soil compaction,
pollution control, tree growing space, root pruning, and low impact solutions such as
structural soils and suspended pavement systems.
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Results: Existing and Introduced Tree Pests and Diseases

Both native and non-native insect pests and diseases affect trees and forests, especially in
developed areas. Trees and the urban forest are already under stress due to the harsh urban
environments which usually includes poor soil quality, inadequate volume, and the urban
heat island. Stressed trees are more vulnerable to insects and diseases. In Fort Worth, the
primary pest and disease threats include oak wilt, emerald ash borer, hypoxylon canker,
Dutch elm disease, and bacterial leaf scorch.

** Oak wilt: Oak wilt is a primary fungal pathogen that
invades the vascular system of oak trees. While all oak
trees are susceptible, live oak species (southern live oak
and escarpment live oak) and red oak species are the
most commonly affected trees in Fort Worth. Both oak
groups are found throughout the city. Live oak trees are
most commonly impacted by the underground spread
of the fungus through root graft connections. Naturally
occurring live oak stands with interconnected root
systems are found throughout Fort Worth, and they are
planted on public and private property. Red oak trees
also become infected and play an important role in
fungal spore dispersal and the creation of new infection
areas. Increased temperatures could reduce the
viability and duration of fungal mats (pressure pads)
and spores, and the primary insect vector (Coleoptera:
Nitidulidae) may be impacted positively or negatively
by higher temperatures. General data and models to
project insect transmission of oak wilt are lacking

Image Description 7. Cracked bark (Jagemann et al., 2018).

(top) and infected leaves (bottom)
caused by oak wilt

*%* Emerald ash borer: The emerald ash borer insect was
first confirmed in Harrison County, Texas in 2016 and
later discovered in Fort Worth in 2018. This insect
causes catastrophic loss to all true ash species.
According to the Texas A&M Forest Service, urban tree
canopy inventories estimate that ash trees comprise
approximately 5% of the Dallas/Fort Worth urban forest
(Texas A&M Forest Service, May 2022). The majority of
naturally occurring ash (Fraxinus pennsylvanica, F.
texana, F. americana) exist in riparian areas and
undeveloped areas. Most Arizona ash (F. velutina) and
Texas ash (F. texensis) were planted and are located in
developed and maintained areas. Texas A&M Forest
Service has a monitoring program to assist with early
detection.

Image Description 8. Ash tree leaflet
(top) and emerald ash borer exit hole
(bottom)
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X Hypoxylon canker: Hypoxylon canker is a common
disease of many trees in Texas, such as oak, pecan, elm,
sycamore, and vyaupon. It invades a tree when
resistance is weakened from biotic or abiotic factors,
causing white rot decay of the sapwood. There is no

A ‘ cure and it is expected that more of Fort Worth’s trees

Source: Texas "A&?w;‘tgnéfe will be affected due to stress from projected biotic and

BiEndion Sariiee abiotic conditions (Griffin, J., Texas A&M Agrilife

Image Description 9. Hypoxylon canker Extension).
on a sycamore in Texas

*%* Dutch elm disease: Dutch elm disease (DED) is caused
by a fungus that infects the vascular system of elm
trees. DED was found in Texas in the 1970s and small
outbreaks have occurred in the Dallas/Fort Worth area,
Lufkin, and Waco (Appel, et al.,, 2021). The disease
propagates on a number of different elm species but
the majority of cases in Texas have been found on
American elms (U/mus americana). Cedar elms (U.
crassifolia) are susceptible, but they have been found to
be the most resistant of the native elms to the disease.
American elms naturally occur in floodplains and low
terraces, and cedar elms are found in naturally
occurring stands throughout Fort Worth and are also
widely planted. Elm bark beetles are a primary vector.
They breed in dead and dying elms, where the

Image Description 10. Cedar elm leaf pathogen forms spores in the galleries. As the new

/(g‘j‘%e Z’C"‘/j/er?:s“h elm disease beetle populations of beetles emerge from the contaminated

galleries, they disperse to feed in twig crotches on
healthy elms.

*%* Bacterial leaf scorch: Bacterial leaf scorch (BLS) is a
chronic and eventually fatal disease caused by the
bacterium Xylella fastidiosa. It is most commonly
transmitted by insects with piercing mouthparts,
including the leafhopper, sharpshooter, and spittlebug,
which pierce and suck leaf tissue. Leaf and dieback
symptoms can appear similar to drought and are most
noticeable in late summer and early fall. Susceptible
trees in Fort Worth include oaks, pecan, sycamore,
sugarberry, mulberry, elm, boxelder, sweetgum, and
olive (Texas A&M Forest Service, Tree Health Issues:
Bacterial Leaf Scorch). There is no cure for BLS, but
antibiotic treatments and good cultural practices may

Solirce: Texas A&M) Agrilife help prolong the Ilife of infected trees. High
Extension Service temperatures and drought amplify the stress of BLS.
With higher temperatures and drought, the impact of

Image Description 11. Bacterial leaf BLS on Fort Worth trees is likely to increase.

scorch shown on oak leaves (top) and
pecan leaves (bottom)
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Results: Invasive Plant Species
Non-native invasive plant species influence the structure,
composition, and function of Fort Worth’s urban forest. It is
estimated that non-native invasive tree species comprise 5%
of the urban forests in Texas communities, or about 1.7
million trees for cities the size of Fort Worth (Nowak et al.,,
2016). In addition, there are 37 known noxious non-native
invasive weeds that damage or threaten the ecosystem for
native trees (Texas Invasive Species Institute, Noxious Weed
List). Common invasive tree species in North Central Texas
include Chinaberry, glossy privet and other privets in the
Ligustrum genus, ailanthus or tree-of-heaven, Chinese
tallow tree, chaste tree, and salt cedar (Texas A&M Forest
Service, Aggressive Invaders).

Source: Texas A&M Forest Service

Image Description 12. An example of an
invasive plant species— Chinaberry

Results: Wildfire

While most wildfires in North Central Texas occur in
grasslands and brush areas, pockets of trees within
these landscapes are affected. Conversely, trees and the
urban forest play a vital role in addressing changing
conditions such as urban heat, prolonged drought, and
extreme weather events— all of which contribute to
increases in the frequency, season, and intensity of
wildfires.

According to the Fort Worth Report in August 2022,
Texas A&M Forest Service firefighters have responded to
more than 7,680 fires in 2022, a pace that has the
potential to break the record for number of responses
in a single year (Samsel, H., FWR August 2022). And the

eSS  numbers did just that, the number of wildfires in Texas
Source: Texas A&M Forest Service in 2022 were the worst in over a decade. About 12,400
wildfires occurred, burning more than 650,000 acres
across the state (Texas A&M Forest Service).

Image Description 13. Example of
grassland wildfire in North Texas
In Fort Worth, the numbers are just as staggering.
Firefighters experienced a more than 700% increase in responses to grass and brush fires in
July 2022 compared to the previous year according to the City’s Fire Department (Samsel, H.,
FWR August 2022). A number of factors are driving the surge in wildfires, including severe
drought conditions that began in early 2022 and prolonged high temperatures throughout
the summer season. These weather extremes resulted in Fort Worth and the region being
in a critical drought in 2022. Fire bans and water restrictions were in place and the City
prioritized resources for public awareness, safety, prevention, and management but with
extended fire seasons, resources can be limiting.

As the city strives to increase tree canopy cover and address urban heat, areas should be
prioritized and the types of trees planted should consider the watering requirements, fire-
risk, the wildland urban interface, and trees that contribute the maximum amount of shade
and carbon sequestration.
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Results: Citywide Tree Equity and Canopy Cover

Urbanization creates significant changes in land use and land cover, affecting the structure,
pattern, and function of ecosystems. The public is increasingly concerned about how these
changes influence daily life and affect the sustainability of “quality of life” for future
generations. Improving air quality, alleviating water shortages, cooling urban heat islands,
and reducing stormwater runoff are challenges facing the City of Fort Worth. Rapid growth
in Fort Worth is accelerating these problems. The problems need solutions as the City and
the region try to protect and restore environmental quality while enhancing economic
opportunity.

Tree canopy is a valuable component of Fort Worth’s urban ecosystem. Trees in urban
settings are important to improving urban life, as well as human physical and emotional
well-being. Research suggests that human beings have an innate affiliation to natural
settings, a concept described as biophilia (Kellert, et al., 1993). Numerous studies link access
to living trees, outdoor air, and natural light to increased employee and student productivity,
faster hospital recoveries, less crime, and an overall reduction in stress and anxiety. Thus,
expanding the urban forest is part of the solution to Fort Worth’s social, environmental, and
economic problems— it is integral to enhancing public health programs, increasing land
values and local tax bases, providing job training and employment opportunities, reducing
costs of city services, increasing public safety, improving air quality, sustaining biodiversity
and habitats, mitigating urban heat, conserving energy, managing stormwater runoff, and
increasing the water holding capacity of soils.

Fort Worth is a vibrant city that will continue to grow. As it grows, it should also continue to
invest in its tree canopy. This is no easy task, given financial constraints and trends toward
higher density development that may put space for trees at a premium. The challenge ahead
is to better integrate the green infrastructure with the gray infrastructure by increasing tree
planting, providing adequate space for trees, and designing plantings to maximize net
benefits over the long term, thereby perpetuating a resource that is both functional and
sustainable.

TREE EQUITY

The city and its warm sunny weather is inviting to tourists, residents, and business owners.
But this sunny weather and the surface temperature it triggers during a heat wave can vary
dramatically by city and by neighborhood. A big reason for the difference across city
neighborhoods is shade and the canopy of trees that line some sidewalks but not others.
Through analyses and local assessments, it is observed that the city’s wealthier areas zoned
for single-family homes typically attract more city services, like wide sidewalks and trees. As
time progresses, that disparity becomes more than a matter of aesthetics. Research shows
shade and water evaporation from trees can lower surrounding air temperatures by six
degrees or more. While it is well known that shade from a tree can help keep the ground
temperatures cooler, as changing conditions continue to affect the Fort Worth and the
North Central region, the stakes are likely to get higher. In certain cases that shade could be
the difference between life and death, especially for the sick, elderly, and disabled people.
Studies show that just an extra degree during a heat wave increases mortality 2-3% (EPA,
2023).

Many areas lack adequate tree canopy perhaps due to a series of consecutive policies
championed by local authorities, codification through federal actions, and decisions to
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disinvest in neighborhoods where people of color resided as regions grew rapidly in
population and infrastructure. A pattern was created that is replete in the urban studies
literature (Wolch, et al., 2013).

Other possible factors may include the competition for limited physical space, and the
increasing dominance of private real estate in driving development processes and
occupying areas with pavement that might otherwise contain green space.

Specifically in Fort Worth, trees are generally sparse in socioeconomically disadvantaged
areas and more prominent in wealthier neighborhoods. The tree canopy and associated
benefits of the urban forest are not equally shared and experienced by all communities.
Whatever the cause for canopy disparity, the purpose of this study is to state the baseline
conditions and correlations of canopy. Correlations of canopy to other city policies and
sociodemographic data are then used to identify priorities and establish goals for increasing
tree canopy cover equitably while overcoming and contending with urban planning and
development, urban heat, exotic tree pests and diseases, limited resources, and other factors.
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TREE CANOPY COVER

Figure 39. Map displaying the 2018
tree canopy assessment in relation
to the Tree Equity Score map

Tree Canopy Assessment
(2018 Imagery)
City Boundary & the
O Extraterritorial
Jurisdiction (ETJ)

Tree canopy
Grass
Bare soil

Water

Impervious (paved)

Tree Equit
Scores for the City
Boundary and the
Tree Canopy
Assessment for
the Extraterritorial
Jurisdiction
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Focused on addressing this canopy cover inequity, the American Forests organization
created the Tree Equity Score (TES, www.treeequityscore.org) tool that measures tree equity
across 150,000 U.S. neighborhoods and 486 municipalities in urban areas. Each community’s
TES indicates whether there are enough trees for everyone to experience the health,
economic, and climate benefits that trees provide. The scores are based on how much tree
canopy and surface temperature align with income, employment, race, age, and health
factors. A 0- to-100-point system makes it easy to understand how a community is doing.
With the knowledge the score provides, Fort Worth’s community leaders, tree advocates,
and residents alike can address climate change and public health through the lens of social
equity, attract new resources, factor the scores into technical decisions, guide
implementation of the 2023 Urban Forest Master Plan, and track progress toward achieving
tree equity. A score of 100 represents tree equity.

COUNT OF CENSUS BLOCK GROUPS BY TREE EQUITY SCORE RANGES

- 64-79 80-89 90-99
Tree Equity Score Ranges

Count of Census Block
Groups

Figure 40. Count of Fort Worth's Census Block Groups by Tree Equity Score range

COMPARING TREE CANOPY COVER (22.6%) AND POPULATIONS OF PEOPLE OF COLOR*

* Tree canopy cover is 22.6% for the city limits based on
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Figure 41. People of color population ranges compared to the mean tree canopy cover
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COMPARING TREE CANOPY COVER (22.6%) AND POVERTY POPULATIONS*

2%

127 CBGs, 1%

2%

Lo 22 CBGs, 1%
o)

1% 134 CBGs, 0%

0% ]

110 CBGs, -1%

-1%
-1%
29 131 CBGs, -1%
0-20% 20-40% 40-60% 60-80% 80-100%
% of People in Poverty

Difference from Mean % Tree
Canopy (22.6%)

* Tree canopy cover is 22.6% for the city limits based on the Tree Equity Score methodology compared to 20%
based on the 2018 canopy assessment
Figure 42. People in poverty ranges by Census Block Group compared to the mean tree canopy cover

COMPARING MEAN TREE CANOPY COVER (22.6%) AND MEAN SURFACE TEMPERATURES
40% 1 CBG, 36%

30%
3 CBGs, 18%

57 CBGs, 13%
I

153 CBGs, -9%

20%

10%

0%

-10%

Difference from Mean %
Tree Canopy (22.6%)

-20%
0-20% 20-40% 40-60% 60-80% 80-100%

Mean Surface Temperature Percentiles
* Tree canopy cover is 22.6% for the city limits based on the Tree Equity Score methodology compared to 20%
based on the 2018 canopy assessment

Figure 43. Comparison of the mean tree canopy cover to mean surface temperatures by Census Block Groups
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MEAN SURFACE TEMPERATURES BY CENSUS BLOCK GROUP

Mean Surface
Temperatures (Tree Equity
Score Tool Source)

City Boundary & the
O Extraterritorial
Jurisdiction (ETJ)

84-94 degrees
94-95 degrees
95-96 degrees
96-97 degrees
97-102 degrees

Figure 44. Mean surface temperatures by Census Block Group
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FORT WORTH’S TREE EQUITY SCORE AND COMPARISONS

Tree Equity Score

89

out of 100

Figure 45. Fort Worth's Tree Equity Score (2023)

Existing Tree Population Density Income Employment

Canopy
Surface
T Race Age Health
emperature

Figure 46. Inputs to calculate Tree Equity Scores
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Comparison of Tree Equity Scores in Tarrant County and the City of Dallas
(Average Tree Equity Score is 88 out of 100)
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Figure 47. Comparison of Tree Equity Scores of Tarrant County cities plus the City of Dallas, TX (2023). Source: Tree
Equity Score Tool, American Forests

Comparison of Tree Equity Scores in Select Peer Cities (Average Tree Equity
Score is 85 out of 100)
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Figure 48. Comparison of Tree Equity Scores for select peer U.S. cities (2023). Source: Tree Equity Score Tool, American
Forests
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TREE EQUITY SCORE RESULTS

Based on the Tree Equity Score (TES) analysis, Fort Worth’s score is 89 out of a possible 100.
Compared to other cities in the region, the city ranks 9th out of 20 cities included in the study
and benchmarking research as part of the Technical Report. The average TES for these cities
is 85. Of the 524 Census Block Groups (CBGs) in Fort Worth, 30% or 156 CBGs are below the
city’s overall score of 89. A total of 282 CBGs or 54% have a TES of 100 and only 19 CBGs (4%)
have a score between 0 and 63.

When examining tree canopy cover compared to populations of people of color, CBGs that
are comprised of 40-60% people of color have the greatest difference from the mean canopy
cover percentage of with 19.5% tree canopy compared to the mean of 22.6%. CBGs where the
percentage of people of color is between 0 and 20% have an existing tree canopy coverage
that is 9% higher than the citywide mean canopy cover. There are 44 CBGs in this range.

Over half of the CBGs (54%) have a higher amount of canopy cover than the mean amount
and in CBGs where low-income populations amount to 80 to 100% of the households, the
canopy coverage is 1% higher than the mean. CBGs with 60-80% of the population in poverty
have tree canopy cover that is 1% less than the mean.

It was found that the hottest areas of the city have the least amount of tree canopy cover
with 9% less than the citywide mean canopy cover amount. There are 153 CBGs in this canopy
cover range and the mean surface temperature percentile is between 80 and 100%. The
majority (40%) of CBGs have more tree canopy cover than the mean amount in each of the
mean surface temperature percentiles except for the 80 to 100% percentile.

—

Trees shading a park in Oakhurst
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CANOPY COVER CITYWIDE AND BY EXTRATERRITORIAL JURISDICTION
Study Areas

= City Limits: Full ;o S Tree Canopy Cover
Purpose Sy O city Limits
City Limits: : 3 Extraterritorial

Limited Purpose
Extraterritorial
Jurisdiction

Jurisdiction
B  Tree canopy

Figure 49. Maps displaying the study areas (left) and the tree canopy cover mapped for these areas (right)

Fort Worth’s urban forest is measured with high-resolution urban tree canopy (UTC)
assessments using various imagery and GIS processes. The primary goal of this type of
assessment is to identify a baseline and benchmark of the city’s tree canopy and analyze the
land cover class across a range of geographic boundaries. This analysis identifies areas for
tree canopy preservation as well as the opportunities for new urban tree canopy cover.

The City’s 2020 Urban Tree Canopy Assessment utilized 2018 high-resolution imagery to
evaluate the extent and opportunities for tree canopy cover. An assessment of tree canopy
was also completed for the entire Tarrant County and Fort Worth’s Extraterritorial
Jurisdiction or ETJ. Extraterritorial Jurisdiction is an area outside the city limits where cities
can regulate some activities through agreements with the county.

This study is focused on the tree canopy cover for the combined areas of the ETJ, City Limits
(full purpose), and City Limits (limited purpose) to support long-range planning and
management goals for the urban forest as the city continues to grow and change. The City’s
Urban Forestry Ordinance applies to the limited purpose areas, but in the ETJ, it applies only
if specified in the development agreement. Therefore, this section refers to all tree canopy
when stating “the city’s tree canopy” or “study area”.

20% 19% 19%
5%
City Limits: Full City Limits: Limited Extraterritorial Study Area
Purpose Purpose Jurisdiction

Figure 50. Tree canopy cover percentages for the study areas
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COMPARISON OF CANOPY COVER AND AVAILABLE PLANTING SPACE BY STUDY AREAS

Figure 51. Tree canopy metrics summarized by study areas

City Limits: Full City Limits: Limited Extraterritorial
Purpose Purpose Jurisdiction (ET)J)

B Total Unsuitable Planting Area %
M Total Possible Planting Area %
B Existing Tree Canopy Cover %

TREE CANOPY, POSSIBLE PLANTING AREA, AND UNSUITABLE AREAS OF THE FINAL STUDY
AREA

Currently, 19% of the city’s (i.e., the ETJ combined with the
full purpose and limited purpose city limits) land area is
covered by the canopy of trees across public and private
23% boundaries. Another way to look at the extent of this
resource— of the 399,558 total land acres for the ETJ and
city limits, 75,740 acres of tree canopy shades the city
when viewed from above— equivalent to the area of over
57,000 NFL-sized football fields. Within just the city’s full-
Total Possible Planting purpose limits, the tree canopy cover is 20% though as

Area stated earlier, the 19% canopy cover value is used for this

58% study.

Total Unsuitable
Planting Area

Figure 52. Tree canopy metrics for the final study area

Existing Tree

Canopy Cover
19%
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The assessment also identified areas where trees could be planted to create additional tree
canopy. A total of 52% (206,875 acres) of the study area is either grass, low-lying shrubs, or
turf. An additional 6% is made up of soil (23,998 acres) for a combined total of 58% of the
study area classified as possible planting area. Of the 230,872 acres of permeable surface
acre, 92,948 acres are classified as “unsuitable urban tree canopy”. Examples of unsuitable
areas include recreational sport fields, golf courses, and airports. This leaves 35% (137,924
acres) of the study area as Total Possible Planting Area (PPA).

The remaining 23% of the study area consists of 21% (88,282 acres) pavement or other
impervious areas and 2% (7,991 acres) water. Combined, these areas are referred to as
unsuitable areas for (new) tree canopy cover.

19% Tree 58% Grass 21% 2%
Canopy and Soil Impervious Water

Figure 53. Breakdown of the possible planting area and unsuitable areas within the study area

DESCRIPTION OF CANOPY ASSESSMENT METRICS AND CRITERIA

. AT VA T el —
Possible Planting Possible Planting Impervious Water
Canopy Area (PPA, Grass) Area (Soil) Area

Figure 54. Examples of the land cover classes mapped for the tree canopy assessment

The image on the left shows a
polygon around the airstrip at the
international airport in Fort Worth.
While there is grass within this
polygon, it was classified as
unsuitable because it is not sensical
or permitted to plant trees in this
area.

Figure 55. Example of an area not
suitable for planting trees
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CANOPY COVER AND PLANTING AREA BY PLANNING SECTORS

Figure 56. Tree canopy metrics by City planning sector
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The average tree canopy cover for the planning sectors is 22% with the TCU/Westcliff sector
having the greatest proportion of canopy (39%). Far West contains the greatest acreage of
canopy cover with 13,574 acres and 20% canopy cover. Far Southwest contains the greatest
proportion of total possible planting area (Total PPA includes grass and soil) with 78% or
47,846 acres. Downtown has the highest proportion of unsuitable area with 71%. These
metrics are a starting point for identifying future planting sites though further evaluations
are needed to identify feasible and preferable locations.
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Planning Sector
Tree Canopy Cover (UTC)
O Planning Sector

0-10% UTC
10-15% UTC
15-20% UTC
20-35% UTC
35-100% UTC
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Figure 57. Map of City planning sectors by tree canopy cover range
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CANOPY COVER AND PLANTING AREA BY FUTURE LAND USE
Figure 58. Tree canopy metrics by City future land use
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The future land use classification of Private Park, Recreation, Open Space has the greatest
proportion of tree canopy cover with 41% or 4,140 acres though Single Family Residential has
the greatest acreage of canopy cover with 20,778 acres 22% canopy. This land use makes up
6% of the city’s total tree canopy percentage. High Density Residential has the lowest
amount of canopy with 40 acres (13%) but General Commercial has the lowest proportion of
canopy with 8%. Vacant, Undeveloped, Agriculture has the highest proportion of possible
planting area (81%) but Single Family Residential contains the greatest acreage of PPA with
53,758 acres. It also has the greatest acreage of unsuitable areas with 21,816 acres.
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Future Land Use
Tree Canopy Cover (UTC)
O Future Land Use

0-10% UTC

10-15% UTC
© 15-20% UTC
B 20-35% UTC
B 35-45% UTC

Figure 59. Map of the City's future land use by tree canopy cover range
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CANOPY COVER BY CENSUS BLOCK GROUPS
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Figure 60. Number of Census Block Groups by canopy cover and planting area ranges

Most (27%) Census Block Groups (CBGs) have a canopy percentage that ranges between 20
and 30% with 180 out of 661 total CBGs. The majority of CBGs also have 20-30% total possible
planting area with 211 CBGs or 32%. A total of 137 CBGs (21%) have low tree canopy cover with
a range of 0-10% tree canopy cover. Of the 661 CBGs, 21 (3%) have 50% or more tree canopy
cover. Regarding impervious area, most CBGs (51%) have 30-50% impervious area and 144
(22%) have 50-100% impervious area.
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Census Block Group (CBG)
Tree Canopy Cover (UTC)
O Census Block Groups

0-10% UTC
10-15% UTC
15-20% UTC
20-35% UTC
35-45% UTC

Figure 61. Map of Census Block Groups by tree canopy cover range
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TREE CANOPY COVER COMPARISONS
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Figure 62. Tree canopy cover in Tarrant County, TX communities plus Dallas, TX. Source: Tarrant County UTC (TTF)
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Figure 63. Comparison of tree canopy cover in Fort Worth and in select U.S. cities. Source: Tarrant County UTC

(TTF)
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CHANGE IN TREE AND OTHER LAND COVER

An analysis of land cover change from 2003 to 2023 was conducted using the U.S. Forest
Service’s i-Tree Canopy software and Google Earth. Tree canopy cover, grass, and impervious
area were assessed for 2003, 2013, and 2023 using i-Tree Canopy’s point sampling method. A
total of 200 randomized points were generated within the city and ETJ boundaries to
determine the percentage and area of land cover to achieve a standard error of +/- 3.0 or less
for tree canopy cover. Note that the land cover type percentages vary from those reported
in the 2020 Tree Canopy Assessment because the canopy cover change analysis uses only
sources with available historic data.

The point sampling was first conducted in i-Tree Canopy for 2023 until a standard error of +/-
3.0 was reached. The points were then uploaded to Google Earth and historical imagery was
used to cross-examine the classification of points from 2023 to 2013 and 2003 imagery to
identify changes in land cover. The following tables and figures provide the results of the

h lysis.
change analysis Land Cover Change from 2003 to 2023

40% 38% 39% 31% 37% 38%
Tree/Shrub Grass/Herbaceous Impervious (All)

2003 2013 m 2023
Figure 64. Summary of land cover change from 2003 to 2023 using i-Tree Canopy

Canopy cover changed from 25% in 2003 to 20% in 2013 and 19% in 2023 while grass area

stayed relatively the same. Conversely, impervious area increased from 31% in 2003 to 38% in

2023. The average standard error for the three land cover classes was +/- 3.2 meaning the

percentages may be lower by 3.2% or higher by 3.2% though the standard error for canopy
cover was +/- 2.9%.

. . Canopy changing from 25% to 19% in 20 years

Change in Carbon Dioxide results in a decline in the amount of carbon

Sequestration kT (2003-2023)* dioxide sequestered. The tree canopy in 2003

239.44 195.46 1808 sequestered 293 kilotor\s whereas the canopy i.n

: 2023 sequesters 181 kilotons. The value of this

sequestration in 2003 amounts to $11.1 million
and $8.4 million in 2023— a loss of $2.7 million
due to canopy decline (table below). In total, an

estimated S$5.5 million was lost in terms of

Figure 65. Change in carbon dioxide sequestration penefits by losing 6% of canopy in 20 years.
by tree canopy from 2003 to 2023

2003 2013 2023

Value of Tree Canopy Cover from 2003 to 2023

CO2 CO2 Avoided Avoided

Equivalent Equivalent SE Air Air Pollution Runoff Runoff

Seq. (+/-) Pollution SE (+/-) (Kgal) SE (+/-)
2003 $11,137,152 $1,382,451 $11,430,209 $1,418,828 396.26 49.13
2013 $9,091,553 $1,285,740 $9,330,782 $1,319,571 323.48 45.75

Total Loss $2,727,465 $2,799,235
Seq = sequestration; SE = standard error; Kgal = 1,000 gallons

Table 15. Summary of the change in benefits from 2003 to 2023
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i-Tree Canopy Randomized Point Sampling for Land Cover Change Analyses

Figure 66. Map displaying the 200 randomized points where land cover was classified based on the location of the
point utilizing i-Tree Canopy for the 2003, 2013, and 2023 time periods
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Results: Integrated Analysis and Recommendations

Overview

To guide efforts towards a vision for the urban forest, communities with tree canopy
assessment data often set tree canopy cover goals based on the existing tree canopy cover
amount and the aim to provide an equitable distribution of canopy cover and associated
benefits. For Fort Worth, the planning consultants conducted an analysis of available tree
canopy data— generated in 2020 from 2018 imagery— and the Tree Equity Score Tool
(TreeEquityScore.org) to examine the necessary strategies to achieve the city’s 30% canopy
goal. In addition, alternatives were prepared for consideration. The draft canopy goals were
developed through examinations of available land area, tree canopy cover, tree equity, other
city priorities, future land use, opportunities to mitigate urban heat, preservation of native
prairie land and the Cross Timbers, among other considerations.

This section provides guidance to review the action steps for the 30% canopy goal and to
consider the alternatives provided. From the review, the City may adopt the goals, approve
the recommended target intervals, and implement a tree planting initiative that is
supported by City staff, community partners, and all residents of Fort Worth.

The City’s Urban Forestry Ordinance is in support of the city achieving 30% tree canopy cover.
City and partner messaging and planning documents reference this goal but through this
study and the City’s review, a new goal may be established while preserving the vision for
the urban forest. This Plan provides the considerations for refining and formally adopting a
measurable and attainable goal. Progress towards these canopy goals should be tracked,
measured, and shared to guide urban forest management and maintain community
interest and support. With this understanding, the City requested guidance and technical
assistance in evaluating the feasibility of the 30% canopy goal and potential alternatives.

Purpose and Approach to Canopy Goals

Across the U.S., cities are setting goals— some based on careful study of current canopy,
community needs, and availability of planting space, others base their goals on the principle
that more trees are better than fewer, set ambitious campaign goals, then work to mobilize
efforts to meet it. In 1997, the American Forests organization established a benchmark of
40% after analyzing the tree canopy in dozens of cities from 1992 to 1997 and working closely
with the research community. While incredibly valuable and groundbreaking at the time,
technology and research have significantly evolved over the past 20 years, leading to a
consensus that more nuanced approaches to canopy goal setting are necessary. Supporting
this statement, U.S. Forest Service Research Forester Greg McPherson of the Pacific
Southwest Research Station adds, “Tree canopy cover targets are difficult to specify broadly
because the opportunities to create canopy are highly variable among cities, even within a
climatic region or land use class.”
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Tree canopy targets are best developed for specific cities and should consider constraints to
creating canopy such as:

< Development densities (i.e., dense development patterns with more impervious
surfaces have less opportunity for cover);

< Land use patterns (i.e., residential areas may have more opportunity for canopy than
commercial areas, but canopy cover tends to be less in residential areas of
disadvantaged communities versus wealthy ones);

% Ordinances (i.e., parking lot shade ordinances promote cover over some impervious
areas);

< Climate (i.e., canopy cover in desert cities is often less than tropical cities).
< Native land cover and intended use (i.e., native prairie land).

< Vulnerable areas with little or no authority over the canopy cover (i.e., university and
campus property).

Within those parameters, quantifiable data can be used so a tree canopy goal achieves
specific objectives, such as reaching the canopy percentage necessary to reduce urban heat
island temperatures to a specific range, or to reduce stormwater runoff by a projected
amount. According to a national analysis by U.S. Forest Service researchers, a 40-60% urban
tree canopy is attainable under ideal conditions in forested states. 20% in grassland cities
and 15% in desert cities are realistic baseline targets, with higher percentages possible
through greater investment and prioritization.

It is important to note, however, that urban tree canopy percentage is just one of many
criteria to consider. A robust tree canopy comprised of largely invasive species, for example,
is not a healthy urban forest. Age and species diversity, condition of trees and equitable
distribution across income levels, to name a few, should also be considered (Leahy, American
Forests, 2017).
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To examine the requirements of a 30% canopy goal, the urban forestry consultants utilized
U.S. Forest Service research and industry best practices. The number of trees required to
achieve 30% considered the following:

Table 16. Considerations, criteria, and inputs for the citywide tree canopy goal

Criteria Input
The yearin whu?h canopy goal Year 2023
monitoring begins:
Th | ing hori hi h
e planning horizon to achieve the 25 years

canopy goal:

The local neighborhood-level scales to
scale up to the goal:

The areas to exclude in increasing tree
canopy:

The limitations of the local level scales:

The available and preferable planting
space:

The shared commitment to achieve the
goal:

Tree surface area (square feet) at
maturity:

Size of trees at maturity being planted:

Potential tree mortality rates (per year):

Net tree canopy loss due to
development:

Natural regeneration and volunteer
growth:

Annual canopy growth:
Available public street planting sites:

Conversion of impervious surfaces to
planting sites:

Local community-based organizations,
programs, and volunteers:

Planning Sectors, Future Land Use, Ownership
Type, and Census Block Groups

Native / natural prairie land, waterbodies and
floodplains, stormwater infrastructure areas,
recreational sport fields, airports, planned
hardscape (buildings)

Such as the limited space downtown and in
industrial areas, authority over public land
compared to private land, requirements for
private development, future land use
Applied planting targets i.e., how much of the
planting area to stock over 25 years

40% City-led, 30% through development
projects; 30% led by partners and landowners
Small trees = 490.63 sq.ft (25-foot diameter)
Medium trees = 706.50 sq.ft (30-foot diameter)
Large trees = 1,256.64 sq.ft (40-foot diameter)
Small canopy trees = 10%

Medium canopy trees = 30%

Large canopy trees = 40%

New tree mortality of 1%

Annual mortality of established trees: 1%

25 acres / year (assumes updated ordinances,
compliance, and enforcement)

0.002% canopy growth / year
0.002% canopy growth / year
TBD
TBD

Summarized in the External Engagement
section of the Technical Report

30% canopy in 25 years
76,200 trees per year, 1.9 million total trees

The Outcomes:

44,389 acres in added tree canopy

$35.4 million in added annual ecosystem benefits
142,486 tons in carbon sequestration

* Tree diameters, natural regeneration, volunteer growth, and annual canopy growth are based on the U.S. Forest
Service’s Community Tree Guide (Kelaine, et al., 2007).
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Process for Examining the Feasibility of the 30% Canopy Goal

The amount of tree canopy cover and available planting space was analyzed by City Planning
Sector, Future Land Use, and U.S. Census Block Group (CBG). For each of these geographies,
a percentage of total possible planting area (vegetative and bare soil) to be planted was
assigned to each feature (e.g., Northside Planning Sector). This process is referred to as the
“planting target” in this study. Planting targets were based on the total amount of plantable
space, the existing canopy, limitations of the area (e.g., native prairie land, intended land use,
ownership type), available resources, and other City priorities. This approach realizes the
unique opportunities, limitations, extent, resources, and characteristics found among
various city planning boundaries and CBGs. Canopy goals and planting targets must not be
standardized across the city, they should be specific to the area. Using the process described
above, a series of recommended implementation frameworks are provided.

The first tier of analysis provides the recommended targets and canopy goals for each
Census Block Group. This “ground-up” approach enables realistic goal setting that is scalable
to the citywide level. Achieving localized canopy goals will enable Fort Worth to reach the
citywide canopy goal of 30% or the alternative goals proposed. Plantable targets were
established for each CBG based on land area, existing canopy cover, available planting space,
and other considerations such as native vegetative cover types (e.g., prairie), ownership,
intended use, and alignment with other priorities (e.g., urban heat reduction, walkability,
public health, improved air quality, biodiversity, and stormwater management). For this
study, a total of 661 CBGs encompass Fort Worth, each requiring a unique number of trees
to plant resulting in an increase in canopy cover.

According to the Tree Equity Score (TES) Tool which includes only the CBGs within the City
limits and not the ETJ, there are 242 CBGs out of 524 that are below a score of 100 out of 100.
To bring all CBGs within the city to a TES of 100, it would require 864,000 trees. These trees
would increase the canopy cover by 6.3% assuming a no-net-loss approach. Since the TES
Tool does not include the CBGs in the ETJ, additional analyses were conducted while still
aligning with goals for tree equity.

ACHIEVING 30% CANOPY BY CENSUS BLOCK GROUP SCENARIO

# of Trees Per Year e delell The table to the left summarizes the count of CBGs

<50 Trees 473 for each range of trees required to achieve 30%
50 to 100 Trees 73 canopy in 25 years. This hypothetical scenario
100 to 500 Trees 72 assumes that 20% of the available planting space
500 to 1,000 Trees 24 within each CBG would be planted. The scenario
1,000 to 2,000 Trees 11 was prepared as a means to understand how many

2,000 to 3,000 Trees 4 trees are required annually over the course of 25
3,000 to 4,000 Trees 2 years to achieve 30% canopy. Based on the study, a
4,000 to 5,000 Trees 1 total of 2.2 million trees are needed or 88,700 trees
5,000 to 6,000 Trees 0 per year. These calculations are based on the
6,000 to 7,000 Trees 1 assumptions and metrics provided in the previous
TOTAL 661 table (Table 14).

Table 17. Count of Census Block Groups by annual tree planting ranges to achieve 20% stocking and 30%
canopy citywide
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Achieving 30% Canopy by
Census Block Group (CBG)
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trees total

46,000 acres
of new canopy
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Figure 67. Scenario to achieve 30% canopy by planting 20% of available space in all Census Block Groups

Using this approach, the majority of CBGs (473 of 661) require less than 50 trees to be planted
each year for 25 years. The larger CBGs will require more trees with one requiring 6,000 to
7,000 trees per year and 1 CBG requiring 4,000 to 5,000 trees per year. Adjustments may be
made to the planting targets (i.e., adjusting the 20% applied to all CBGs) but this provides a
scenario to understand the requirements of a 30% canopy goal. The total number of trees
account for removals, planting mortality, and natural mortality. Therefore, 2.2 million trees
amount to a net total of 1.9 million trees and 30% canopy.
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ACHIEVING 30% CANOPY BY FUTURE LAND USE SCENARIO

The second tier examines the canopy and available planting space by future land use
category. Each land use has its own limitations, opportunities, and canopy preservation and
planting requirements per the Urban Forestry Ordinance. The criteria for setting planting
targets (i.e., the amount of plantable space to infill with tree canopy) by future land use
category included the amount of existing tree canopy cover, available planting space, the
amount of land area, intended use, and the requirements of the Urban Forestry Ordinance
(see below).

e

%

One- and two-family residential = 40% canopy (reduced to 25% for certain subdivisions)

R/
0’0

Existing platted residential lots > 1-acre = 40% canopy

e

%

Multifamily = existing or retained canopy shall cover 50% open space

R/
0’0

Institutional = 30% existing or retained canopy

R/
0’0

Commercial = 30% existing or retained canopy

e

%

Mixed use = existing or retained canopy shall cover 50% open space

e

%

Industrial = 20% existing or retained canopy

3

*¢

Parking surface areas = 40% existing or retained canopy (potential additional credits)

3

*¢

Public projects = 30% existing or retained canopy (potential mitigation fund option)

3

*¢

Agricultural = 25% existing or retained canopy (additional requirements)

Exemptions, criteria, and special cases are described in the ordinance section of the
Technical Report and in the Urban Forestry Ordinance. Note, the canopy goals presented in
this scenario account for all properties within a future land use category, not solely new or
redevelopment. Therefore, the canopy goals by land use do not exactly align with the Urban
Forestry Ordinance’s land use canopy requirements. Lastly, the total number of trees
required by future land use account for removals, planting mortality, and natural mortality.
Therefore, the net total number of trees amounts to 1.9 million trees to reach 30% canopy
cover.

The following provides a scenario in which each future land use category has a planting
target and overall canopy goal to achieve 30% canopy citywide.
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Table 18. Canopy goals and planting requirements by future land use to achieve 30% canopy citywide
Total # of Annual Trees Modeled

Abbr. Future Land Use UTC % Trees Needed Canopy
PUBPK E)L;ZI:‘CSP;;’:éRecreatlon, 23% 216,450 8,658 40%
INFRA Infrastructure 15% 32,691 1,308 25%
INST Institutional 12% 55,713 2,229 25%
PRIPK gr,;\;t(;;;g:' Recreation, 41% 21,381 855 45%
LDR Low Density Residential 19% 26,194 1,048 30%
MDR ;li?é::lgfr‘s'ty 13% 11,918 477 20%
HDR High Density Residential 13% 1,117 45 20%
SF Single Family Residential 22% 414,446 16,578 30%
UR Urban Residential 35% 2,341 94 40%
SUB Suburban Residential 30% 116,634 4,665 40%
RURAL Rural Residential 23% 570,390 22,816 40%
MH Manufactured Housing 14% 8,545 342 30%
NC glsﬁ:qb;';?:fd 15% 69,362 2,774 30%
GC General Commercial 7.7% 101,897 4,076 30%
MU Mixed-Use 12% 100,762 4,030 25%
HI Heavy Industrial 11% 9,545 382 20%
LI Light Industrial 12% 46,552 1,862 20%
IGC Industrial Growth Center 8.4% 125,284 5,011 20%
AG ngizféigf'eve'omd' 16% 143,581 5,743 25%
WATER Lakes and Ponds 26% 930 37 30%

TOTALS 2,075,731
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Residential Land Use Canopy Goals
& Annual Tree Requirements

Future Land Use Boundary

Rural Residential: 40% (22,816 trees per year)

Single Family Residential: 30% (16,578 trees per year)
Suburban Residential: 40% (4,665 trees per year)

' Low Density Residential: 30% (1,048 trees per year)
Medium Density Residential: 20% (477 trees per year)
Urban Residential: 40% (94 trees per year)

High Density Residential: 20% (45 trees per year)

Figure 68. Map and description of the residential future land use
types, canopy goals, and planting requirements

Industrial, Commercial, & Mixed-Use Canopy
Goals & Annual Tree Requirements

O Future Land Use Boundary

B industrial Growth Center: 20% (5,011 trees per year)

B General Commercial: 30% (4,076 trees per year)

Mixed-Use: 25% (4,030 trees per year)

n Neighborhood Commercial: 30% (2,774 trees per year)
Light Industrial: 20% (1,862 trees per year)
Heavy Industrial: 20% (382 trees per year)
Manufactured Housing: 30% (342 trees per year)

Figure 69. Map and description of the industrial, commercial, and
mixed-use types, canopy goals, and planting requirements

Public & Private Open Space, Vacant, Ag,
Institutional, Infrastructure, & Water Canopy
Goals & Annual Tree Requirements

Future Land Use Boundary

Public Park, Rec, & Open Space: 40% (8,658 trees per year)
I4 Vacant, Undeveloped, Ag: 25% (5,743 trees per year)
Institutional: 25% (2,229 trees per year)

Infrastructure: 25% (1,308 trees per year)

Private Park, Rec, & Open Space: 45% (855 trees per year)
Lakes & Ponds: 30% (37 trees per year)

Figure 70. Map and description of the public and private open space,
vacant, agricultural, institutional, infrastructure, and water types,
canopy goals, and planting requirements
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ACHIEVING 30% CANOPY BY PLANNING SECTOR SCENARIO

The third tier provides the recommended targets and canopy goals for each City “Planning
Sector”. By scaling up from the small-scale Census Block Groups to the larger boundaries of
the future land use categories, and to the planning sectors, the City and its partners can
communicate neighborhood, regional, and citywide goals, strategies, and monitoring
protocols. The following provides a scenario in which each planning sector has a planting
target and overall canopy goal to achieve 30% canopy citywide.

Table 19. Canopy goals and planting requirements by planning sector to achieve 30% canopy citywide
Total # of Annual Trees Modeled

Planning Sector GCES Needed Canopy
AH Arlington Heights 28% 6,857 274 30%
DT Downtown 11% 2,085 83 15%
ES Eastside 33% 140,758 5,630 44%
FN Far North 9% 638,900 25,556 26%
FNW Far Northwest 16% 317,575 12,703 30%
FS Far South 29% 309,245 12,370 45%
FSW Far Southwest 14% 184,434 7,377 20%
FW Far West 20% 500,824 20,033 35%
NE Northeast 19% 26,233 1,049 25%
NS Northside 22% 2,948 118 23%
SE Southeast 30% 1,959 78 30%
SS Southside 23% 7,327 293 25%
SY Sycamore 14% 27,305 1,092 20%
TCU/W  TCU/Westcliff 39% 3,322 133 40%
WW Wedgwood 22% 15,911 636 25%
WH/R Western Hills/Ridglea 26% 5,394 216 27%
TOTALS 19% 2,191,076 87,643 30%

* Abbreviations for Planning Sectors were created by the urban forestry consultants, not the City

In this scenario, the larger rural planning sectors require a greater number of trees per year
to support the citywide 30% canopy goal. Far North would require 26,000 trees per year
whereas Downtown requires 83 trees per year. With this approach, 2.2 million trees are
needed and amounts to 88,000 trees per year over the 25-year period to reach 30% canopy
cover. The total number of trees required by planning sector account for removals, planting
mortality, and natural mortality. Therefore, the net total number of trees amounts to 1.9
million trees to reach 30% canopy cover.
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Achieving 30% Canopy by

Planning Sector B Northeast: 25% (1,049 trees per year)
O Planning Sector [ | Wedgwood: 25% (636 trees per year)
B rar North: 26% (25,556 trees per year) M southside: 25% (293 trees per year)
B Far West: 35% (20,033 trees per year) Arlington Heights: 30% (274 trees per year)
M  Far Northwest: 30% (12,703 trees per year) Western Hills/Ridglea: 27% (216 trees per year)
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Eastside: 44% (5,630 trees per year) Downtown: 15% (83 trees per year)
Sycamore: 20% (1,092 trees per year) Southeast: 30% (78 trees per year)

Figure 71. Scenario to achieve 30% canopy by planning sector canopy goals and planting requirements
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REQUIREMENTS FOR THE 30% CANOPY GOAL

Currently, 18.9 or 19% of the study area is covered by tree canopy when viewed from above.
The study area includes the full purpose and limited purpose city limits and the
Extraterritorial Jurisdiction (ETJ). The following presents the proposed requirements to
achieve the canopy goals though the City and partners should evaluate and refine these for
approval by staff and City Council.

For the City of Fort Worth, the development of recommendations and requirements to
achieve canopy goals were driven by tree canopy cover data, benchmarking research, Tree
Equity Scores, analysis of existing and potential resources, City input, and community
feedback.

To identify how many trees would be required to achieve the city’s goal of 30% canopy cover
in 25 years, a ground-up approach was conducted. This included analyses and calculations
for Census Block Groups, future land use, and lastly, planning sectors. Each of these tiers
require approximately 2.2 million trees to be planted in 25 years.

Using the analyses and calculations for the Census Block Groups, the number of trees per
year to plant can be scaled to represent each planning sector the CBGs are within. The map
below provides an example as a visual:

Census Block
Groups within
Each Planning
Sector

Achieving 30% Canopy by Census Block
Group & Planning Sector
Planning Sector

O

B  rar North: 26% (25,556 trees per year)
B rar West: 35% (20,033 trees per year)
|
H

Far Northwest: 30% (12,703 trees per year)
Far South: 45% (12,370 trees per year)

Rerlorbmest o ¢ Far Southwest: 20% (7,377 trees per year)
-] Eastside: 44% (5,630 trees per year)

Sycamore: 20% (1,092 trees per year)

|
a I3
r/_r— - / \E

=

T {Edstside ¢
s ,

Northeast: 25% (1,049 trees per year)
Wedgwood: 25% (636 trees per year)
Southside: 25% (293 trees per year)

Sycamore !
X /
A8 ™

Farsobthy

Arlington Heights: 30% (274 trees per year)
Western Hills/Ridglea: 27% (216 trees per year)
TCU/Westcliff: 40% (133 trees per year)

Far, Southwes(t

{Qém/f

Figure 72. Example of the scaled approach to canopy goals using the Census Block Groups and planning sectors

Northside: 23% (118 trees per year)
Downtown: 15% (83 trees per year)

Southeast: 30% (78 trees per year)
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With this integrated approach, the City of Fort Worth’s ambitious and achievable goal is 30%
tree canopy in 25 years (2025 — 2050). To achieve this, the City and all members of the
community must commit to preserving the existing canopy and increasing its coverage by
11%, up from 19%, and plant approximately 76,200 trees (net) annually or a net total of 1.9
million trees. These new trees would collectively grow the canopy throughout the city to an
area equivalent to over 34,000 professional football fields and would provide additional
ecosystem services and benefits in the amount of approximately $35.4 million annually once
established. In addition, the 1.9 million trees would sequester a total of 285 million pounds or
142,500 tons of carbon annually. These calculations and estimates are based on industry
research and practices though the assumptions and criteria summarized in Table 14 are
incorporated.

30% TREE CANOPY COVER IN 25 YEARS

76,200 trees per year

2025 2027 2032 2037 2042 2050
< 25 Year Timeframe ->

Average number of trees per year are community-wide tree plantings, not just City-led

2HHHHHHHHH rees planted across
g @33333339 10’£20citty thalc'zI haj\:/edla rge

Y Y Y YV VY YN canopy cover at maturity
W WO equals 300 acres of new
?@QQQQ?QQ@ canopy cover. Approximately
SHHHHHHHHH 44,400 acres of new canopy
PODHHHHHHS cover is needed to reach 30%
G S ;
28 sapssss by 2050.

Figure 73. Fort Worth’s 30% canopy goal and milestones
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ALTERNATIVES TO THE 30% IN 25 YEARS CITYWIDE CANOPY GOAL
For the City’s consideration, alternatives to the 30% citywide canopy goal were developed
using similar criteria and assumptions. The following provides a summary of the alternatives.

Table 20. Summary of the various canopy goal scenarios for consideration

Scenario: A* B C D E
No Planting
L 30% in 25 25% in 25 30% in 30 25%in30  Citywide (1,000
Description
years years years years acres of canopy
lost / year)
Year Range  2025-2050  2025-2050  2025-2055  2025-2055 2025-2050
Starting Canopy % 19% 19% 19% 19% 19%
New Canopy % 30% 25% 30% 25% 13%
% Change 11% 6% 11% 6% (6%)
Total Trees Added 1,905,000 1,040,000 1,900,000 1,030,000 0
Total Added Benefits $35,354,895  $19,301,360  $35,262,100  $19,115,770 ($19,911,487)
TotalCarbon o) 975760 155,575,680 284,224,800 154,079,760 (160,493,517)
Sequestered (lbs)
Average Trees Per 76,200 41,600 63,333 34,333 o)

Year

Scenario: C E

Year 1 10k 5k 10k 5k 0]

Year 2 10k 5k 10k 5k 0]

Year 3 10k 10k 10k 5k (0]

Year 4 25k 10k 10k 5k 0]

Year 5 50k 10k 10k 5k (0]

Years 6-10 (per year) 90k 25k 45k 10k 0]
Years 11-15 (per year) 90k 45k 65k 15k 0
Years 16-20 (per year) 90k 50k 80k 40k 0]
Years 21-25 (per year) 90k 80k 90k 60k 0]
Years 26-30 (per year) 90k 75k 0]

Milestones

* Scenario A is the 30% canopy cover in 25 years summarized in the previous section

The alternative canopy goals described above compare the goal for 30% canopy in 25 years
(Scenario A) to a lower tree canopy goal of 25% (Scenario B), extended the timetable to 30
years instead of 25 years (Scenarios C&D), and a hypothetical scenario of no tree plantings
across the city (Scenario E) to measure the impact of doing nothing in terms of plantings.

Fort Worth Urban Forest Master Plan — TECHNICAL REPORT — DRAFT Oct2023 Page | 165



DATA ANALYSES

SUMMARY OF THE 30% CANOPY GOAL AND THE REQUIREMENTS AND MILESTONES

Table 21. Summary of baseline conditions, tree canopy goals, and forecasted future benefits and services

Existing Urban Tree Canopy Cover

Tree Canopy Compared to
19 Fort Worth Area Cities

Total Possible Planting Area

Tree Equity Score

Tree Equity Score
Compared to TX Cities

Citywide Tree Canopy Goal by 2050

Canopy Milestones

Total Number of Trees Required

Timeframe

Number of Trees to Plant per Year
(avg)*

Recommended Commitment by
the City and by the Community

Tree Canopy Goal Milestones
for 30% by 2050
(City and Public-led)

Total Added Ecosystem Benefits

Total Future Carbon Sequestered**

Total Air Quality Improvements

Total Stormwater Reduction

* «“” = units of 1,000 ; “M” = units of 1 million

19% or 75,740 acres (based on 2018 imagery)

17th out of 19 (average canopy cover is 27%)

58% or 230,872 acres

89 out of 100

9th out of 20 (average score is 85)

30% in 25 years (2025-2050)

20% by 2030 (Year 5)

22% by 2035 (Year 10)
25% by 2040 (Year 15)
27% by 2045 (Year 20)
30% by 2050 (Year 25)

1.9 million trees (or 44,400 new acres of canopy)

25 years (2025 — 2050)

76,200 (ranges from 10k to 90k trees per year)

40% City-led (762k total trees)
30% Planted through development (572k trees)
30% Partners & property owners (572k trees)

2025: 10k total new trees (19% canopy)
2026—2030: 95k total new trees (20% canopy)
2031-2035: 450k total new trees (22% canopy)
2036—2040: 450k total new trees (25% canopy)
2041-2045: 450k total new trees (27% canopy)
2045—2050: 450k total new trees (30% canopy)

$35,354,895 annually once trees are mature

285 million pounds of carbon ($S6.6M annual value)

1,200 tons of pollutants removed
($12.5M annual value)

1.3 billion gallons prevented ($9.2M annual value)
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TRACKING THE 30% BY 2050 CANOPY GOAL

Table 22. Summary of the metrics to track the 30% canopy cover by 2050 goal

. 2026 - 2031 - 2036 - 2041 - 2041 -
Metric 2025 2030 2035 2040 2045 2050
0,
Canooy % (Olzéty 20% 22% 25% 27% 30%
Py Ny (B (%) (3%) 2%) (5%)
. 4,000 38,000 180,000 180,000 180,000 180,000
City-led (avg)
trees trees trees trees trees trees
Development- 3,000 28,500 135,000 135,000 135,000 135,000
o o led (avg) trees trees trees trees trees trees
)
=B Partner &
475 né Property 3,000 28,500 135,000 135,000 135,000 135,000
,9 8 Owner-led trees trees trees trees trees trees
(avg)
10,000 95,000 450,000 450,000 450,000 450,000
Total Trees
trees trees trees trees trees trees
c . 4,000 9,500 36,000 36,000 36,000 36,000
3] City-led (avg)
@© trees trees trees trees trees trees
2
48 Development- 3,000 7,125 27,000 27,000 27,000 27,000
W ED led (avg) trees trees trees trees trees trees
> ®©
=l Partner &
el Property 3,000 7,125 27,000 27,000 27,000 27,000
I O led
. wner-le trees trees trees trees trees trees
= (avg)
}_
% Total Trees per 10,000 23,750 90,000 90,000 90,000 90,000
= Year (avg) trees trees trees trees trees trees

Future Added Benefits $185,590 | $1,763,105 $8,351,550 $8,351,550 $8,351,550 $8,351,550
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Priority Planting Areas to Achieve Tree Canopy Cover and Equity Goals
Once the City finalizes the canopy goals and implementation timetable, it is recommended
to establish priority areas based on a variety of themes and community needs. Themes may

include ownership type (public and private), areas of low existing tree canopy, Tree Equity
Scores (TreeEquityScore.org), and greatest amount of available planting space while other
themes may address urban heat, walkability, air quality, stormwater reduction, and water
quality. Others may evaluate opportunities to address disadvantaged areas, densely
populated regions, and human health factors such as asthma cases, median age, and mental
health. In any planting prioritization scenario, the scale may include U.S. Census Bureau
Census Block Groups, Census Tracts, Zoning Type, Neighborhoods, and Citywide. The
following themes can apply to any canopy goal scenario presented in the previous section.

Using the 2020 Tree Canopy Assessment, research and local data, and analyses in a
Geographic Information System (GIS), a series of recommended prioritization techniques is
provided. The description of the prioritization techniques and scenarios is provided below
followed by a series of corresponding priority maps.

A) Ownership type: Planting opportunities and limitations differ by ownership type. With
City authority over public land, prioritizing public areas is an opportunity to initiate and
ramp-up plantings toward the canopy goal.

B) Community-based Organizations and Public Priorities: The development of the Urban
Forest Master Plan identified neighborhood groups and public input on priorities for tree
planting. In addition, the City has Neighborhood Empowerment Zones (NEZs) and future
land use classified as “Institutional”. Alignment of these groups and priorities in low tree
equity areas can be one of the greatest opportunities for robust planting initiatives.

C) Census Block Groups (CBGs) with the greatest possible planting area: CBGs with the
highest percentage of total area available for possible planting. Includes vegetative and
impervious possible planting areas.

D) CBGs with low amounts of tree canopy cover: CBGs with the lowest percentage of
existing tree canopy cover.

E) CBGs with high amounts of impervious area and high surface temperatures: CBGs with
low tree canopy cover, high impervious area, and high surface temperatures can be
planted with trees to reduce urban heat and achieve other health outcomes such as
improved air quality.

F) Tree planting in Census Blocks to reduce stormwater runoff: Trees can be integrated to
help manage stormwater, specifically when targeting impervious surfaces. This indicator
uses available planting area on impervious surfaces and available planting areas within
100 feet of all surface water bodies.

G) Tree planting in neighborhoods with high populations of minorities: Tree canopy is
negatively correlated with the percentage of minority residents. Planting trees in
communities with higher percentages of minority residents can support environmental
equity.

H) Tree planting in neighborhoods with lower-income populations: Tree canopy is positively
correlated with higher median income. Planting trees in lower income communities can
support environmental equity. CBG suitability is based on the percentage of residents
living below the poverty level.

I) Tree planting for human health: Based on the self-reported data to the Center for Disease
Control, trees improve well-being and air quality resulting in improved health.

View the maps on the following pages for examples of the listed planting priority techniques.
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A) PRIORITY BY OWNERSHIP TYPE: PUBLIC LAND AND PUBLIC PRIORITY PLANTING AREAS

A) Public Priorities &
Public Land

0 Priority planting areas
identified in public
engagement sessions

Public priority
s planting areas on

u public land in Census
Block Groups with a
Tree Equity Score
lower than 80

g Uy SN

85 G ‘i
38 A et s
N _1/““ T O] Gren P 2A G
: *M\—ve-——.-v“' - 30% i

3\

3

Y \

E{ -

\4;,:;)_4*_“-426.—3“

us 377
L RAE- 14

Figure 74. Map displaying public priorities for planting on public land within
Census Block Groups with a Tree Equity Score lower than 80
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B1) COMMUNITY ORGANIZATIONS AND PUBLIC PRIORITIES IN LOW TREE EQUITY AREAS

B1) Public Priorities &
Community Organizations

@ Priority planting areas
identified in public
e MY engagement sessions
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Figure 75. Map displaying public
priorities for planting and community-
based organizations in Census Block
Groups with a Tree Equity Score lower
than 80
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B2) PUBLIC PRIORITIES FOR PLANTING ON INSTITUTIONAL PROPERTY

B2) Public Priorities &
Institutional Property
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Figure 76. Map displaying public priorities for planting on institutional property
such as Success High School
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C) CENSUS BLOCK GROUPS WITH THE GREATEST AMOUNT OF AVAILABLE SPACE

C) Public Priorities in
Census Block Groups with
the Greatest Amount of
Planting Space

0] Priority planting areas
identified in public
engagement sessions

Census Block Groups
. with more than 1,000
acres of possible
planting space

For e Wor

\ 13

P ™ 1)

A5 Dt O e oy 32, A/'. ‘ \
= @ )

ooy

8

Figure 77. Map displaying public priorities for planting within Census Block Groups
with more than 1,000 acres of available planting space
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D) CENSUS BLOCK GROUPS WITH THE LOWEST AMOUNT OF TREE CANOPY AND EQUITY

D) Public Priorities in
Census Block Groups with
Less Than 10% Canopy
Cover

o Priority planting areas
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with less than 10% tree
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Figure 78. Map displaying public priorities for planting within Census Block Groups
that have less than 10% tree canopy cover
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E) PUBLIC PRIORITY AREAS TO ADDRESS URBAN HEAT

E) Public Priorities in
Census Block Groups with
Average Surface
Temperatures of 97

' 578 Degrees or Greater
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Figure 79. Map displaying public priorities for planting within Census Block Groups
that have an average surface temperature of 97 degrees or greater
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F) PRIORITIES TO REDUCE STORMWATER RUNOFF AND IMPROVE WATER QUALITY

F) Public Priorities in
Census Block Groups with
50% or more impervious
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Figure 80. Map displaying public priorities for planting within Census Block
Groups that have 50% or more impervious area
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G) PRIORITIES FOR PLANTING IN UNDERSERVED COMMUNITIES

G) Public Priorities in
Census Block Groups with
70% Minority Populations
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Figure 81. Map displaying public priorities for planting within Census Block Groups
with 70% or more minority populations
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H) PRIORITIES FOR PLANTING IN LOWER-INCOME COMMUNITIES
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Figure 82. Map displaying public priorities for planting within Census Block Groups
with 70% or more populations in poverty
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I) PRIORITIES FOR PLANTING TO IMPROVE HUMAN HEALTH
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Figure 83. Map displaying public
priorities for planting within Census
Block Groups with a Health Risk
Index rating of 65 or greater (CDC

source)
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INTEGRATED TREE PLANTING PRIORITY MAP

Combined Priority
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Figure 84. Map displaying the combined priorities of the public for tree plantings

and the integrated data analyses
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Discussion

In the past few years, regional partners are increasingly acknowledging and confronting the
past practices, current perceptions, and accelerating progress to ensure that communities,
landscapes, and policies are more intentional about enhancing historically disinvested areas.
Driven in part by the City’s Urban Forest Master Plan and other City/regional initiatives,
ambitious goals to increase tree canopy in areas of greatest need are taking hold. These
goals will grow a more equitable urban forest that provides cooling, public health, habitat,
energy saving, and other benefits. In addition, the City must commit to plant and maintain
trees, update and align policies and procedures to grow and protect public and private trees,
and engage the residents of Fort Worth to become advocates and stewards of the city’s
urban forest.

Cities around the world are using tree canopy goals, usually in the form of percent tree
canopy cover, to guide urban forest management and meaningfully improve the livability of
their communities. Urban tree canopy is ideal for goal setting because it can represent the
complex distribution and benefits of an urban forest within a single metric. Urban tree
canopy goals must walk a careful line of ambition, inspiration, and practicality.

Measuring, tracking, and improving urban tree canopies is an essential component of
sustainable urban living. As the city population continues to climb and the natural
environment becomes even more urbanized, the value of healthy urban tree canopy is only
going up. Unfortunately, the global urban canopy trend is moving in the opposite direction.
A worldwide analysis showed urban forest cover on average is slightly, but significantly
decreasing. The United States is also losing urban tree canopy, to the tune of 175,000 acres
or 36 million trees a year. That represents a loss of $96 million in tree benefits a year, and
those benefits, like heat reduction and public health improvements, are growing in
necessity. In Fort Worth, canopy cover changed from 25% to 19% in 20 years (2003 to 2023).
This translates to a loss of $5.5 million in ecosystem benefits such as carbon dioxide
sequestration (a $2.7 million loss) and air pollution ($2.8 million loss).

Urban tree canopies are in perpetual motion as growth and regeneration push against
destructive forces, both natural and anthropogenic. These include development expansion,
old age, disease, urban heat and weather extremes, pests, soil degradation, and fire.
Reversing this course starts with knowing the extent of the urban tree canopy and then
establishing a goal for growth. “By knowing the amount of and direction in which urban tree
cover is moving, urban forest management plans can be developed to provide desired levels
of urban tree cover and forest benefits for current and future generations.” (Nowak, et al.
2018)

In Fort Worth, 75% of possible planting area (PPA) is found in areas designated as private
land. The City should focus on community outreach and education programs to better
inform residents and private landholders of the environmental, health, social, and financial
benefits that trees provide and consider other strategies to help preserve existing trees and
grow the tree canopy in the 162,000+ acres of plantable space on private properties. The City
should explore options to develop grant programs for tree maintenance or removal of
hazard or invasive trees within the city to remove barriers for overburdened communities
which lack tree canopy. Tree giveaways, tree planting programs, and tree maintenance
events can help to promote new tree plantings. To promote new plantings, continue to
provide free trees from the Rolling Hills Tree Farm and as part of Forestry’s planting program.
In addition, utilize the priority planting areas as a means to increase awareness and resources
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for the Park and Recreation’s Neighborhood Tree Planting Program to continue to provide
free 5-gallon trees. To plant more trees on private property, low-canopy and underserved
neighborhoods should be prioritized. The City should also continue to develop partnerships
with community-based organizations and individual champions throughout neighborhoods
to build stewardship at the community level. In addition, the City should continue to conduct
volunteer tree planting and tree maintenance events to increase awareness levels in the
community.

For Fort Worth, the tree canopy goal of 30% was established and documented in City plans
and the Urban Forestry Ordinance. This Technical Report provides alternative considerations
and priority areas for tree planting to expand canopy cover. Guidance on how the City can
achieve the 30% by 2050 canopy goal (or the alternatives) was provided in terms of the
recommended number of trees to plant per year and priority areas. The City and its partners
should review and formally approve of the approach in reaching canopy goals and develop
a master tree planting plan or canopy action plan. These supporting plans would address
priority areas, the number of trees to plant, partners involved and related roles, species
recommendations, timing, costs, among other considerations for growing a sustainable
urban forest.

Critical to strategic planting to ensure tree equity, sustainability, and urban forest resiliency
is a comprehensive inventory of the city’s public trees and a well-maintained database to
inform decisions. Rather than inferring tree composition, structure, and other metrics from
regional research and datasets, the inventory offers essential information that can be
monitored and measured overtime for an adaptive management approach. Tree inventories
can inform tree managers how well best practices are implemented, tree species
performance with changing conditions, ecosystem benefits, and innumerable other
indicators for sustainable management.

Although the City will oversee and monitor a public tree inventory and citywide canopy
goals, these efforts will inevitably require extensive support from all City departments,
community-based organizations, and others aiming to prepare for a hotter and drier climate.
As a first step, the City’s 2023 Urban Forest Master Plan will provide guidance to prioritize
resilient, climate-appropriate trees, preserve and conserve mature trees, and properly
manage resources to ensure that trees thrive in the urban environment. The cooperation of
the City, partners, organizations, property owners, and others is instrumental to meeting
these goals, and this report provides the approach to formally establish a tree canopy goal
that will guide this shared commitment.
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URBAN FOREST BENCHMARKS

ELEMENT 5: URBAN FOREST
BENCHMARKS

Purpose

To understand the City’s Urban Forestry and Forestry programs and services compared to
industry standards, benchmarking research is conducted. The evaluations include
comparisons of programs in analogous communities that are cross-examined with industry
standards and best practices. The findings can inform the level of effort and the capacity
necessary to satisfy the City’s adopted goals and policies. Benchmarks help to gauge the
City’s investment in its urban forest compared to other communities facing similar issues in
urban forest management. The results of the benchmarking exercise enable the
development of realistic strategies and achievable targets that align with comparable
communities and industry standards while meeting the needs of the urban forest, its
programs, and the community. It will also serve as a platform and tool for monitoring
implementation of the Urban Forest Master Plan.

Process

Several data sources were reviewed and compiled to evaluate how Fort Worth’s urban forest
and associated programs compared to industry standards and communities of a similar size
or geographic location and how its own operations have changed over time.

Phase | of the benchmarking process uses the Arbor Day
Foundation’s Tree City USA 2021 dataset and compares
statistics provided by the City of Fort Worth and as reported
to Arbor Day for Tree City USA accreditation. The dataset
includes program metrics for over 3,700 communities and
the data is used to identify cities of similar size, location, and
program structure that also participate in the Tree City USA
program. Using this dataset helps better understand how

Fort Worth’s public tree budget and activities compare to mEE CIT'Y st

relevant cities. Relevant cities are determined by 1) ARBOR DAY FOUNDATION
proximity (within 50 and 100 miles of city center), 2) : :

population size (percent difference and cities with more than 100,000 people), and cities
outside of these parameters but are areas of interest. The Tree City USA dataset is largely
focused on public tree budgets, per capita funding information, and volunteer hours. The
data further describes the number of trees planted, removed, and pruned by City staff. This
data is useful in determining adequacy of public tree program funding as well as
understanding workloads of those City employees involved in public tree operations.
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Phase Il of benchmarking involves comparing Fort
Worth’s public tree operations to findings from an in-
depth study conducted by researchers Richard Hauer
and Ward Peterson (2014). In this study, researchers
interviewed urban forestry programs in various regions
across the U.S. and among varying population classes. A
total of 670 communities participated in the census.
Specific study focus areas include community and staff
profiles, funding, tree management policy and planning,
volunteers and partnerships, contracting tree care
activities, community tree populations, tree operations

Municipal Tree Care
and Management in
the United States

A 2014 Urban & Community
Forestry Census of Tree Activities

and management, and assistance programs. Data from this study was compared to data
obtained from the City of Fort Worth for the purposes of determining program health as
compared to accurate data across a range of scales and locations.

Phase Ill of benchmarking is comprised of presenting the findings to the City and allowing
time for any further data collection or clarifications in order to ensure the highest quality
analysis. This phase also includes internal quality controls to ensure data comparisons are as
accurate as possible. Information gathered during this process will inform the development
of realistic and attainable goals and strategies in the City’s Urban Forest Master Plan.
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Results

Understanding the public tree policies, management approaches, budgets, and programs
of comparable communities and nationwide averages provides comparative data to
benchmark the City’s performance, present and future. While existing tree data describes
the current conditions, benchmarks offer guidance to bring Fort Worth’s public tree policies
and practices into alignment with similar-sized cities in Texas and nationwide, enhancing
urban forest management. A summary of the cities used for benchmarking Fort Worth can
be found in the table below.

COMMUNITIES FOR COMPARISON

Comparison Criteria Community . Difference Distance**
N/A Fort Worth Tarrant 938,055 (0] (0]
>50, <100 Miles, >100k Pop McKinney Collin 204,902 -733,153 56.9
>50, <100 Miles, >100k Pop Waco MclLennan 140,000 -798,055 89.2
>50, <100 Miles, >100k Pop Allen Collin 107,397 -830,658 55.3
<50 Miles, >100k Pop Dallas Dallas 1,300,000 361,945 32.4
<50 Miles, >100k Pop Arlington Tarrant 395,500 -542,555 15.1
<50 Miles, >100k Pop Plano Collin 287,064 -650,991 49.2
<50 Miles, >100k Pop Garland Dallas 247,558 -690,497 46.9
<50 Miles, >100k Pop Irving Dallas 239,783 -698,272 25.6
<50 Miles, >100k Pop Frisco Collin 212,694 -725,361 47.1
<50 Miles, >100k Pop Grand Prairie Dallas 195,200 -742,855 211
<50 Miles, >100k Pop Denton Denton 147,993 -790,062 37.3
<50 Miles, >100k Pop Mesquite Dallas 146,000 -792,055 45.3
<50 Miles, >100k Pop Lewisville Denton 109,270 -828,785 33.1
City of Interest Austin Travis 961,855 23,800 189.5
City of Interest El Paso El Paso 649,121 -288,934 603.7
City of Interest Fort Hood Bell 461,481 -476,574 151.9
City of Interest San Antonio Bexar 1,434,625 496,570 268.1
City of Interest Lubbock Lubbock 258,778 -679,277 314.4
City of Interest Amarillo Potter 191,000 -747,055 338.7
City of Interest Brownsville Cameron 182,781 -755,274 539.2
AVERAGE 419,574 -544,405 148

Table 23. List of cities and criteria for considering a comparison of benchmarks

* Population as of 2021 TC USA reporting
** Driving distance from the study area in miles
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Comparison of Public Tree Budgets Based on Tree City USA Reporting for 2021

Comparison of Public Tree Budgets per Capita (2021)
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Figure 85. Comparison of public tree budgets per capita in 2021
Comparison of Tree Planting and Initial Care Budgets
(2021)
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Figure 86. Comparison of tree planting and initial care budgets in 2021
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Comparison of Tree Maintenance Budgets (2021)
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Figure 87. Comparison of tree maintenance budgets in 2021
Comparison of Tree Removal Budgets (2021)
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Figure 88. Comparison of tree removal budgets in 2021
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Comparison of Public Tree Activities Based on Tree City USA Reporting for 2021

Comparison of Volunteer Hours (2021)
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Figure 89. Comparison of volunteer hours in 2021

Comparison of Trees Planted (2021)
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Figure 90. Comparison of the number of trees planted in 2021
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Comparison of Trees Pruned (2021)
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