APPENDIX D
CIVILAND STRUCTURAL DESIGN



This page intentionally left blank.



Appendix D Civil and Structural Design

APPENDIX D
Civil and Structural Design

TABLE OF CONTENTS

1.0 GENERAL INFORMATION AND EXISTING CONDITIONS . |
1.1  GENERAL INFORMATION AND LAYOUT OF APPENDIX...cccesserecssssaseecssssssscssssassssssssnsssssssnnnss 1
1.2 EXISTING CONDITIONS ucuveetccsssssseccssssssscssssassssssssssassssssssssssssasssssssssssssssssssssssssassssssssssssssssnasss 1
1.2.1  Original Condition - 19508 DESIGN ......ccveviiiiiiiiiriiie et 2
1.2.2  Current Existing Condition (based on 2003 SUrVeY data) ...........ccoverererereiieisienise e 15
I B S (o T SRR/ = Lo [0 1= USSR 15
1.2.4 EXisting SUMPS and PUMP HOUSES.........oiuiiieiiiie ettt ste et te e srestaenaesre s 21
1.2.5  EXISHING ULHITIES ..ottt 22

2.0 THE CITY OF DALLAS’ BALANCED VISION AND INTERIOR DRAINAGE
i Y N\ [\ 53
2.1 EVALUATION OF THE LOCAL SPONSOR PLAN WITH MDFP CRITERIA 53
2.1.1  TeChNICAllY SOUNM ....ccueeeiiiicie e st e e te e besre b e be e e e sreans 53
2.2  FLOOD RISK MANAGEMENT PLAN DEVELOPMENT 54
2.2.1  AIErnatives CONSIABIEA..........cciiueierieiieiieieie sttt sttt sttt see e e s 54
2.2.2 Probable Failure Mode #2 — Overtopping and Subsequent Breach ............ccccocevvevveveiecciennene. 55
2.2.3  Seepage at the Levee FOUNGALION. .........ccuiiiiiiie e 70
2.2.4  Bridge ASSUMPLIONS.......eiuiitititeitereseetiete sttt sttt ettt sttt bbb st e b e bt b e b e b e b neneas 78
2.2.5  SUMMAary and CONCIUSIONS.........cccuciuiiiieiitc ittt sttt sbeeba et sbe e e be s e e sreans 90
2.3 FRM PLAN REFINEMENT .90
2.3.1 277K CFS LEVEE REISE ..e.viviieieiieieieieeee sttt sttt sne st nneee s 91
2.3.2 ATE&SF Bridge MOdifiCatiOn .........ccoiiiiiiiiiiic et 97
0 TR T 1 11 TSSOSO 98
2.3.4  BIIUGE WOTK ...tttk bbbttt b bbb n e 98
2.3.5 Flood Risk Management P1an CONCIUSIONS ........cc.ooveieieieineiesie et 99
2.4  CITY PREFERENCE OF SLOPE FLATTENING..cccccttsettccsssansscssssasscssssssssssssssssscsssasssssssssssssss 99
2.4.1  MOUEING PrOCESS .....viitieiiiteiie ettt ettt sttt e et et s beese e be e ae et e s be e st e sbeetaesbesbeeneesteeneesreates 99
2.4.2 Slope Stabilization UNder BridgeS........ccovcieiiiieie ettt sre e s 105
2.4.3 Future Alternatives in Preconstruction Engineering and Design Phase...........cc.ccoovvnenienienne. 105
A U | 11 TSSO 106
2.4.5 Side Slope Flattening CONCIUSIONS .......c.coiiiiiieie ittt e 107
2.5 BALANCED VISION PLAN . 107
2.5.1 Balanced Vision Plan Feature Categorization..............c.cocevviviiniiiniiiniiniiscnses e 108
P T o A =T gl =] (oo U1 o] o PSS 110
2.5.3  LAKES i iei ettt b e be e be e be e be e beeebeebeeabeeabeesheesaeeebeears 114
254  CUL-OFF WIS ..o et ettt e be e sbe e s be e sbeesaeesabeenras 122
2.5.5  HardSCape FEATUIES ......oceii ittt ettt ettt eseeete e e seeeneesbesneeneenee e 123
2.5.6  LaNUSCAPE FEALUIES .......ccuiitiieiteiteieiei ettt bbb bbbttt ettt n e 124
2.5.7  COrNtN WELIANGS .....uviiiecciecce ettt ettt et e e e te e sbe e sbeesaeesaeesnbeearas 125




Appendix D Civil and Structural Design

2.5.8  ULHITIES. ..ot b ettt n e 125
2.5.9 Bridge Pier MOGITICAION .......ocviiiiiicieisisi e 127
2.5.10 Proposed and Existing Feature INtegration ..............cooeieiiiininineneseseeeese s 129
2.5.11 Balanced Vision Plan COoNCIUSIONS ...........coiiiiiiiiiiiieieesese s 130
2.6 INTERIOR DRAINAGE PLAN 131
2.6.1  ADIE PUMP SEALION .....oviiiiitiieiitei ettt 131
2.6.2  BaKer PUMP STALION .....ocvviiiiiececie st sttt e te et sbeera e resneeneenre e 132
2.6.3  Charlie PUMP SEALION ....oouviiiiiieiec e 133
2.6.4  Delta PUMP STALION ....ooviiiiieiieeieie ettt 134
2.6.5 Hampton PUMP SEALION .......ccceciiiiiiiec et re st sreera et esneeneenre e 134
2.6.6  NODIES BranCh SUMP ...oviiiiiicicie sttt st sttt e s te e e sbeeraesbesneeneenee e 135
2.6.7  Pavano PUMP STALION ....couiiiiiiieic et 136
2.6.8 Pavaho SUMP IMPIOVEMENTS .....ccuiiieiiiiiiie ettt ste st tese et e te e e st e steebesaeeraenbesneennesreans 136
2.6.9  Trinity Portland PUMP SEAtiON .......ccveiiiiiiie et 136
2.6.10 Trinity Portland and Eagle Ford SUmp IMprovements ..........ccocovvereneieiieisesese e 137
2.6.11 OULTAIT SEIUCTUIES ....vveieciiee sttt s et esbeeneesbeeteetesreenaentenneeneenreans 137
B T o T 0 PP SPS 138
2.6.13 Interior Drainage Plan ConCIUSIONS ..........ccciiiiiiiieieeece s 138
2.7  PROJECT CONSTRUCTION PHASING...cccceterrureessancssarcssnnsssssnssssssssssssssnsssssssssssnssssonssssanss 139
2.7.1  General Phasing PIAN ..........coovoiiiiiiec ettt sttt sbe et besne e re e 139
2.7.2 Construction Phase 1 — Levee Work & AT&SF Bridge Modification ............cccoovvnenennennnn. 140
2.7.3 Construction Phase 2 — Interior Drainage Plan ... 140
2.7.4 Construction Phase 3, 4 and 5 — RIVEr REIOCATION .......ccvvveiiieeie ettt ree e 140
2.7.5  CONSLrUCtioN PHase 6 — LAKES .......civeriiriiiieiisieeie et sie sttt ste et sreenae st sneeneenne e 141
2.7.6  Trinity Parkway CONSIAErAtiONS. ........cveiiiiiriiiieiieieieee e 141
3.0 COMPREHENSIVE ANALYSIS..oorrtticinnnnticssssnsicssssssscsssssssscssssssssssssasssssssssssssssnases 141
3.1  GOALS OF COMPREHENSIVE ANALYSIS ectcceesssrcecsssasscsssssssscssssassassssssssssssssssssssssssssssssnases 142
3.2 LoOCAL FEATURES: SECTION 408 PROJECTS v 142
3.2. 1 THINIEY PATKWAY ..eveieiiiiieiiteiee e bbbttt 142
3.2.2  PaVan0 WELIANGS. ......c.eoieieicieieie ettt ettt 147
3.2.3  Dallas Wave (Standing WaVE) .........couiiuiiiieiiiieie ettt testa e sre st sbe e ne e 148
3.2.4  SaNta FE TrEStIE Trail.......ccieiiiciiiiie ettt be e sbe e s be e saeesraesnreeaeas 149
3.2.5 Horseshoe: IH-35E and TH=30 .......ccccoiiiiiiieiie ettt s 149
3.2.6  SYIVAN BIIAGE. ....cuiiiie ettt ettt s a ettt e st et e st e be et e sbeere e besaeenr e re e 151
3.2.7  JEfTErSON BIIAGE .. ..ottt 151
3.2.8  COoNLINENTAl BIIOGE .....eiviiiiitiieeieie ettt 152
3.2.9  Dallas Water ULIHITIES. ......cceiiieiieieieieesc sttt st 152
3.3  IMPACTS OF CONSTRUCTION PHASING ueccccersraeeecssssnsscssssssscssssassasssssssssssssassssssssssssssssnases 152
3.4 OPERATION AND MAINTENANCE FOR THE BVP AND IDP......cccccvvnuneericccissscrsnnenssncccssas 153
3.5 MECHANICAL AND ELECTRICAL DESIGN DISCUSSION ...ccceeeesnseecsssnssecsssssssscssssssssssssnssns 154
3.6 PROJECT RISKS .uuuttiiesessnrecssssssnessssssssssssssssscsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 154
3.6.1 Overall Comprehensive ANalySiS RISKS..........ccoiiiiieie e 154
3.6.2 Flood Risk Management P1an RISKS ..........ooiiiiiiiiiiee et 155
3.6.3  Balanced Vision Plan RISKS .........cciiiiiiiiiiie ittt sttt sre e sre e sra e st nas 155
B S @ 11T | ] 1 =TS 155




Appendix D

Civil and Structural Design

3.7

4.0
4.1

5.0

6.0

6.1
6.2

D-9

D-10
D-11
D-12
D-13
D-14
D-15
D-16
D-17
D-18
D-19
D-20
D-21
D-22
D-23
D-24

CONCLUSIONS cuuutiersaricssssesssssesssssessssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssssnsssssnssss 156
3.7.1  Summary of Comprehensive ANAIYSIS.........ccviveiiiiiieie e 156
3.7.2  Final CONSIAEIAtIONS ......cviiiiiiiiii s 157

MODIFIED DALLAS FLOODWAY PROJECT 157

PROJECT SCOPE ....ccuueiirserissnrcsssnncssssicssssssssssssssssssssssssssssssssssssssssssssssossssssssssssssssssssssssssass 157
4.1.1  Flood RiSK IMANAGEMENT ......ccuiiieieeieciesie et e et te st ste et e s re e e besneestesteeseeseeeseesresres 159
4.1.2  ECOSYSIEM RESIOMALION .....eeuiieiieie ittt see et te et eaneeseesteaneesaeeseeneenneas 164
4.1.3  BOITOW SOUICES. ... .eiueeutiittaueeteateestesteestestesteesbesbeeseesbesseeseesbeesbesbeebe e besbeeseenbesbeesbesbeanbeseesbeenbenbeas 166

RECOMMENDED PLAN 168

REFERENCES....cciiiiiiiiiininnniicnisnniisssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 170

PLANS AND DESIGN DRAWINGS 170

REPORTS AND OTHER DOCUMENTATION ..cceicessssereccssssssecssssssssssssssssssssssssssssssssssssssassssss 172

List of Figures

EASE LEVEE PrOFIlE ..ottt e 3
EASE LEVEE PrOFIl I ...t et 5
EIM FOTK LEVEE PrOFIlE... .o e 7
WESE LEVEE PTOTIIE | ... ettt 9
WESE LEVEE PrOFIlE 1.t 11
WESE FOTK LEVEE PrOfile ......cviceiciice e 13
Bridges Crossing the Dallas FIOOAWAY ...........c.coiiiiiiiiiie et 19
Key for Detailed Figures Depicting Utilities Located Within and Adjacent to the

Dallas FIooaway LEVEE SYSIEM.......cciiiiieiieceeie ittt sre st re et sreera et s e sresbeenaesbesteebesre s 23
ULilities Details: IMAD L...c..oouiiiiiiiie ettt sttt sttt et re e sbesba e e e sbeeteesbesae s 25
ULIlitieS DEtailS: IMAD 2...c.viivieiecieiie ettt sttt et be et s re e b e ba e eesbeeteesbesae s 27
ULtilities Details: IMAD 3......iiieiiciece ettt st sttt et e sr e be e s beete et sae s 29
ULIlitieS DEtailS: IMAD 4 ....c..ovieieiece ettt re ettt s re e b e ba e saesbeetaenbesae s 31
ULilities Details: IMAD 5...c.viiicicece ettt ettt ettt s re e b e be e e sbeeteenbenae s 33
ULilitieS DEtails: IMAD B......ocveeieieiie ettt st st s re e b e be e e e sbeeteesbesae s 35
ULIlItieS DELailS: IMAD 7 ...c.vivieiiie ettt s sttt s be e b e ba e aesbeeteesbesae s 37
ULilities Details: IMAD 8......ocviiiiiiiiie ettt bbb e be e resbeera et nre s 39
ULilities Details: IMAD O...c.viuiiiicice ettt st st sr e be e e s beetaenbenae s 41
Utilities DetailS: IMAD 10.......coiiiiiieie ettt sttt e st eneesbeeneesreeneeneennean 43
UtilitieS DetailS: Map L1......cooiiiiiiiiiite ettt st 45
ULtilitieS DetailS: Ma 12......cooiiiiiiiiiite ettt 47
Utilities DetailS: Map 13 ... .ottt 49
UtilitieS DetailS: MaP 14 ......c.ooiiiiiiiee bbbttt st 51
Levee Raise Template 4H:1V Side SIOPES .......cvviiiiiiiieieeee s 56
Initial Access ROAA CrOSS SECLION .......ciuiiiiieiie ittt ettt re e st sbe s be e be e sbeesbaesreea 56
Approximate Locations OF BOITOW PitS ..........cooiiiriiiiiiieiiise e 63

D-25




Appendix D Civil and Structural Design

D-26
D-27
D-28
D-29
D-30
D-31
D-32
D-33
D-34
D-35
D-36
D-37
D-38
D-39
D-40

D-1

D-2
D-3
D-4
D-5
D-6
D-7
D-8
D-9
D-10
D-11
D-12
D-13
D-14

D-15
D-16
D-17
D-18
D-19
D-20
D-21
D-22
D-23
D-24

Existing Levee Armoring TemMPIate........ccoiviiiiiiie et 66
Cut-Off Wall With NO Clay Cap ....cccveiieiiecie sttt re sttt saeere e re e 71
SEEPAGE BIANKEL........eiiiiiicc ettt e e re e 73
Cut-Off Wall With CIay Cap ......coiiieiiiiic sttt st st te et s re e nre e 75
Levee Cap UNUEN BIIAGES.......civiiiiiieiecteeie sttt e ettt te et e s e ra e besneesaestaenaesreenaentenneas 83
LEVEE CaP DELAIL......c.eieeieiiece e e sre e renre s 85
Levee Cap Under Bridges WOrK Phases.........c.coiiiiiiiiiic et 87
Revised Proposed Access ROAA CroSS SECHION .........ccviirrerieieieisesis s 92
Typical Side-Slope Flattening TEMPIALE. .........ccviiiiieie e 100
Example Condition Side-Slope Flattening Template..........ccocooiiiiiiiiciiineeeeeeeees 100
Scarification EStMAtioN PrOCESS.........ueiiiieiiieiiee sttt stesreeneenne s 103
Flood Separation Wall and East Levee INErface..........cooveieiriiiniii e 145
3H:1V Levee RaISE TEMPIALE ........oiiiiiieicieises s 161
New Crushed Limestone Access Road TeMPIAtE .........ccooviiiiiiiiiiieieeee e 161
4H:1V Typical Levee Side Slope Flattening TeMPIate ..........ccoviiriieieieieceee e 162
List of Tables

Bridge Low Beam and Deck Elevation Relative to 277K cfs Flow with and without

AT&SF Railroad Bridge REMOVAL...........c.ciiviieeiieieiicie et sne s 16
Initial Quantities for 260K, 277K, and 302K CfS FIOWS .........cccciviiiiiiciee et 57
Quantities for 260K, 265K, 269K, 273K, and 277K Cfs FIOWS ........ccccccvvevreeiieciecisce e 58
Quantities for 277K and 289K cfs Flows with 3H:1V Side SIOPeS......ccccovevvvvevieieciece e, 59
Levee and River Stationing for Raising East and West LEVEES..........ccccevvevveviiieveiiene e 61
BOITOW Pit MALEIIAIS. ... .cviieieieiecee sttt st nne e 66
Quantities for Armoring All Reaches 0f LEVEES........c.ooiiiiiiiiec e 67
Levee and River Stationing for Armoring East and West LEVEES .........ccccovvviieeveiecie e 68
Quantities for Armoring up to Water Surface EIeVations...........ccccoceeviiiiiiciece e 69
Quantities Seepage Mitigation CUut-Off WallS.........c.ccooiiiiiiiiiic e 77
Bridge Crossings Impacted at 277K cfs Flow Water Surface Elevation ...........c..cccoocoeevviieniennnn 79
Additional Bridge Crossings Impacted at 289K cfs Flow Water Surface Elevation...................... 80
Additional Bridge Crossings Impacted at 302K cfs Flow Water Surface Elevation..................... 80
Flow Velocity and Duration of Contact at Bridge Crossings Impacted at 277K cfs

Flow Water SUrface EIEVALION .........cccooiiiiieicicsce et 89
Scaled 277K Levee Raise Quantities from Table D-4 ..o 93
Revised Levee Raise Lengths from Initial NED Plan Formulation............c.ccccoeeveiiiicieciciennnn 94
Comprehensive Analysis 277K cfs Levee Raise QUaNtIties............ceoeviiieriniene e 95
Quantities for Levee Raise under Bridges Scheduled for Replacement ...........c..cccooviieiiiiinnnnnn 96
FRM Plan Refinement of Levee RaiSe BOITOW PitS .........cooviiieiiiiiie e 97
AT&SF Bridge Earthen Berm RemMOVAL ..........c.ccoiiiiiiiiiece e 98
Levee Side Slope Flattening QUAaNTITIES .........oviiiiieiiieee e 103
Levee Side Slope Flattening BOrTOW PItS .........cccoiieiiiiiie e 104
Required Utility Relocations for 4H:1V Side Slope Flattening............ccooevviieeieiceienc e 107
LI LGl =T Tod ] o (o] RS SS 115




Appendix D

Civil and Structural Design

D-25 Bridge Pier Modification Summary
D-26 Construction Phases
D-27 BVP and IDP and the Modified Dallas Floodway Project
D-28 Stationing of East and West Levee Reaches to be Raised
D-29 Utility Relocations for Side Slope Flattening
D-30 Utility Relocations for River Relocation
D-31 BVP Rough Quantities
D-32 Plans and Design Drawings Utilized in Comprehensive Analysis
D-33  Reports and Other Documentation Referenced in Comprehensive Analysis

G-191
C-201 TO C-204

C-205 TO C-209

C-210 TO C-212
C-213

C-301 TO C-306
CD101

CG100

CG101TO
CG107

CS100

CS101 TO CS108
CS109 TO CS118
Culo1

C-501

C-502

C-503

C-504 TO C-505
C-506 TO C-507

List of Civil & Structural Plans

Project Location Map

East Levee Profile with Existing Levee Height and Levee Raise to 277K Water
Surface
West Levee Profile with Existing Levee Height and Levee Raise to 277K Water
Surface

Trinity River Relocation Profile

Oxbow Profile

East Levee Existing and New Cross Sections with Borings
AT&SF Bridge Removal Schematic Plan

Overall FRM and Side Slope Flattening Plan

FRM and Side Slope Flattening Grading with location of Borrow Pits Plans

Overall Site Key Plan

BVP with Parkway and IDP Site Plans

BVP without Parkway and IDP Site Plans

Central Wastewater Treatment Plant Effluent 60" Pipe Plan
Levee Raise and Slope Flattening Template

FRM Borrow Pit Typical Cross Section

Typical Concrete Rip-Rap Under Bridges

Typical Bridge Pier Modification Cross Sections

City of Dallas Cut-Off Wall Typical Details




Appendix D Civil and Structural Design

This page intentionally left blank.

Vi



Appendix D Civil and Structural Design

1.0 GENERAL INFORMATION AND EXISTING CONDITIONS

1.1 GENERAL INFORMATION AND LAYOUT OF APPENDIX

The purpose of this appendix is to provide feasibility level engineering information in support plan
formulation for the Water Resources Development Act (WRDA) 2007 Section 5141 of the City’s
Balanced Vision Plan (BVP) and Interior Drainage Plan (IDP) as well as several local features in a
“Comprehensive Analysis.” The focus of this appendix is on existing and future-without project
conditions, plan formulation and evaluation, the findings of the Comprehensive Analysis, and the final
determination of the Modified Dallas Floodway Project (to implement under Section 5141 of WRDA
2007). Civil drawings are provided at the end of this appendix.

An evaluation was completed to determine whether the various projects in the BVP and IDP were
technically sound. The first evaluation was conducted on the City of Dallas’ BVP and IDP Plans with
respect to the technical soundness of each feature and its compatibility with neighboring features within
the Dallas Floodway, Section 2. This evaluation included a National Economic Development (NED)
Analysis of various probable failure modes to determine a flood risk management (FRM) plan, then a
study of the various BVP features, and finally a discussion on the proposed IDP features. Each feature is
discussed in detail within the report and is followed by a determination of technical soundness. See
Section 2.1 for the definition of technical soundness used within the context of this report.

Following an evaluation of the City’s BVP and IDP, a Comprehensive Analysis was conducted to
determine the compatibility of the BVP, IDP and local features within the Dallas Floodway Levee
System, see Section 3. The currently known set of local features was determined based on information
provided in design submittals to USACE. A key local feature evaluated was the Trinity Parkway. Two
designs were developed for the BVP regarding the Trinity Parkway; one assuming the Trinity Parkway in
the future condition, and one without the Trinity Parkway in the future condition. These two designs were
the plans evaluated in the Environmental Impact Statement (EIS) completed for the BVP and IDP. The
Trinity Parkway runs along the riverside toe of the East Levee and directly impacts a large portion of the
BVP and IDP. Reviews pertaining to a Section 408 are included after discussions of each local feature in
Section 3.0. It is important to note, the Comprehensive Analysis modeled features from a hydrologic and
hydraulic perspective collectively and not on an individual basis. Civil and Structural design reviewed the
projects from a technical perspective on an individual basis, and will continue to analyze at an individual
level under the Corps Section 408 review process and future Planning Engineering and Design (PED)
phase of the Recommended Plan for the MDFP.

During the evaluation of the City’s BVP and IDP and the Comprehensive Analysis, a Recommended Plan
for the Modified Dallas Floodway Project (MDFP) was determined based on two project objectives: FRM
and environmental restoration. Recreation features of the BVVP were found to be beyond the USACE
mission for recreation; therefore, construction of recreation features was not included in the MDFP. A
subset of the City’s BVP and IDP was recommended for inclusion into the federal plan as authorized by
WRDA 2007. The MDFP, and its features are described in Section 4. The features included in the MDFP
satisfy the project objectives and will be cost-shared between the Federal Government and the local
sponsor, the City of Dallas.

1.2 EXISTING CONDITIONS

The existing Dallas Floodway Levee System, authorized in 1945, extends along the Trinity River
upstream from the Atchison, Topeka, and Santa Fe (AT&SF) Railroad Bridge at Trinity River Mile (RM)
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497.37, to the confluence of the West and EIm Forks at RM 505.50, thence upstream along the West Fork
for approximately 2.2 miles and upstream along the EIm Fork approximately 4 miles. Of the 22.6 miles of
levees within this reach, the East Levee is 11.7 miles in length and the West Levee is 10.9 miles in length.
The existing Dallas Floodway Levee System includes the levees, river channel, 6 pumping plants, 18
sump storage ponds, 7 pressure storm sewers, and 3 gravity sluices. Several different surveys have been
used in the preparation of this report. A topographic survey (with two foot interval contours) from 1991
covers the entire Floodway area. A one-foot contour interval topographic survey that was performed in
2003 covers the downstream portion of the levees and documents the levee modifications performed by
the City of Dallas in the early 1990s. A bathymetric survey of the Trinity River channel was performed in
2004. A survey of the low beam elevations on many of the bridges that cross the Floodway was
performed in 2003. Older surveys were based on a datum of NAVD 1929 and more recent surveys are
based on a datum of NAVD 1988. However, elevation differences between these two datum are on the
order of a few hundredths of a foot within the project area and are considered insignificant relative to the
accuracy of the surveys themselves. Therefore, differences in datum are not considered to be a concern
with regard to the accuracy of the results of this study. The most current survey of the Dallas Floodway
was a LIDAR survey completed by HNTB in 2009. This information is available but not discussed in this
report at this time. The purpose of maintaining the old survey information for continued evaluation is to
create and maintain an established baseline across all disciplines. An updated survey with more detailed
information on the interior of the Dallas Floodway System will be created and utilized before future
stages of design.

Construction of the existing Dallas Floodway Levee System was completed in 1959. The distance
between the levees varies between approximately 2,000 feet to 2,600 feet. The levees are approximately
30 feet high with slopes that vary. The levee system will be discussed providing information for the
current existing condition, the 1950s design and as-built condition of the levees. The stationing discussed
in the narrative and shown on figures or maps translate forward from the initial 1950s design of both
levees. See Figures D-1 through D-8 for aerial photography maps with levee and river stationing
displayed.

1.2.1 Original Condition - 1950s Design

1.2.1.1 Slopes

According to the as-built plans, the original construction of the East Levee consisted of a 3:1 (horizontal:
vertical) slope for the river side of the levees. The protected or land side of the levees were constructed of
mainly of 3.5:1 slopes. The only exception found was that the slopes of the East Levee land side were
varied slightly to 3:1 at station 305+00 and also from station 387+00 to station 405+00. As-built plans for
the West Levee show that the levee was constructed with a 3:1 slope on both the land side and the river
side. There was only one location where the slope was slightly lessened to a 3.5:1 slope. This was shown
on the landside of the West Levee near station 322+11.

1.2.1.2 Levee Height

The as-built (design grade) elevations for both the East and West Levees (including the EIm and West
Fork Levees) are shown as compared to existing elevations and various flows’ water surface elevations in
Figures D-1 through D-6. These profiles were determined using HEC-RAS models. Their creation as well
as the correlation between flow volume and water surface elevation is discussed further in the Hydraulics
and Hydrology Appendix (Appendix A of this report) in Section 6. Sections 2.2.2 and 2.2.3 describe the
further utilization of Figures D-1 through D-6.
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Appendix D Civil and Structural Design

1.2.2 Current Existing Condition (based on 2003 survey data)

The top of the existing levees are approximately 16 feet wide and are topped with an access road made of
crushed limestone. Interior drainage on the land side of the levees is accommodated by a system of sumps
and pump stations. Within this study area, numerous highway and railroad bridges cross the Floodway. A
1,334 linear foot concrete floodwall completes the downstream end of the East Levee and is located just
upstream of DART Railway Bridge. This floodwall provides a tie-back to high ground for the existing
earthen levee. The floodwall originally had four stop-log structures, two of which have been removed and
replaced with earthen fill.

1.2.2.1 Slopes

For both the East and West Levee located upstream of the Inwood Road/N. Hampton Road Bridge
(station 292+00 for the East Levee and station 252+00 for the West Levee), the slopes vary slightly from
3:1to 3.5:1. From the Inwood Road/N Hampton Road Bridge downstream to the Sylvan Road Bridge
(station 225+00 for the East Levee and station 185+00 for the West Levee), the slopes are indicated to
vary between 3:1 to 3.4:1. From the Sylvan Bridge downstream to the IH-30 Bridge (station 120+00 for
the East Levee and station 105+00 for the West Levee), the slopes begin to lessen. Slopes start around
3.3:1 vertical and vary to nearly 4:1 as the levees approach IH-30. The slope of the East Levee slightly
steepens to 3.7:1 beginning approximately 620-feet north of the IH-30 Bridge. Between the IH-30 Bridge
and the Jefferson Boulevard (station 96+00 for the east levee and station 66+00 for the West Levee)
bridge, the East Levee begins with a slope of 3:1. The slope gently tapers to a 4:1 but then steepens again
to nearly 3:1 as it approaches the Houston and Jefferson bridges. These two bridges are located near
station 100+00 of the East Levee and station 68+77 for the West Levee. The West Levee starts out at a
steeper 2.8:1, flattens out to a 4:1 slope, and then steepens again to 3.5:1 as it approaches the Jefferson
Blvd Bridge. Continuing from the Jefferson Blvd Bridge, both levees have slopes that vary from 3.7:1 to
4:1. Throughout the Floodway, the surface data indicated that steeper slopes near 2.5:1 exist along the
maintenance access roads traversing the levee slopes.

1.2.3 Roads & Bridges

Beginning at the downstream end of the Floodway and preceding upstream, the bridges shown in Figure
D-7 cross the Floodway and/or Levees. The low beam and deck elevations are shown in comparison to
the 277, 000 cfs flow both with and without the AT&SF Railroad Bridge removal in Table D-1. The
partial removal of the AT&SF Railroad Bridge on the far downstream end of the Floodway is one of the
FRM options being looked at to reduce the overall risk and water surface elevation of the Floodway. See
Sections 2.2.1.2 and 2.3.2 for more information. Bridges highlighted in green are in stages of being
replaced by other entities and the shown information is based on the existing bridge. The completion of
the proposed project features is not necessarily predicated on the construction and completion of the new
bridges. The gray row in the East Levee bridge descriptions designates the beginning of the EIm Fork
Levee. The gray row in the West Levee bridge descriptions indicates the start of the West Fork Levee.
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Appendix D Civil and Structural Design

Table D-1. Bridge Low Beam and Deck Elevation Relative to 277K cfs Flow with and without
AT&SF Railroad Bridge Removal

East Levee
277K 277K WSE : Low Beam - Bridge Deck
Water (With AT&SF Low Bridge Low Beam Freeb_oard Bridge Freeb_oard
Bridge Name Surface Bridge Beam Deck Freeboard (With Deck (With
Elev. Elev. AT&SF Freeboard AT&SF
Elev. Removal) (feet)
(feet) (feet) (feet) (feet) Removal) (feet) Removal)
(feet) (feet)
Dallas Area Rapid
Transit (DART) 425.00 424.35 431.00 6.00 6.65
Corinth 425.45 424.46 424.00 | 429.00 -1.45 -0.46 3.55 4.54
IH-35
(Northbound) (R.L.
Thornton Freeway) 426.38 425.43 423.00 | 428.20 -3.38 -2.43 1.82 2.77
IH-35
(Southbound) (R.L.
Thornton Freeway) 426.63 425.70 424.11 | 428.30 -2.52 -1.59 1.67 2.60
Jefferson 426.93 426.04 430.95 | 436.20 4.02 491 9.27 10.16
Houston 427.30 426.41 430.10 | 438.70 2.80 3.69 11.40 12.29
IH-30 Exit 428.27 427.47 426.54 | 431.50 -1.73 -0.93 3.23 4.03
IH-30 (Eastbound) 428.37 427.58 427.29 | 432.70 -1.08 -0.29 4.33 5.12
IH-30 (Westhound) 428.37 427.58 428.40 | 433.10 0.03 0.82 4.73 5.52
IH-30 Entrance 428.37 427.58 427.50 | 432.30 -0.87 -0.08 3.93 4.72
Commerce 429.03 428.28 428.54 | 432.20 -0.49 0.26 3.17 3.92
U.P.R.R. 429.60 428.96 428.61 | 436.00 -0.99 -0.35 6.40 7.04
Margaret Hunt Hill 429.87 429.25 436.27 6.40 7.02
Continental 430.04 429.43 429.20 | 434.30 -0.84 -0.23 4.26 4.87
Sylvan (old) 431.51 431.00 427.52 -3.99 -3.48
Hampton/Inwood 432.88 432.44 438.84 | 445.35 5.96 6.40 12.47 12.91
Westmoreland 433.98 433.59 435.71 | 442.00 1.73 2.12 8.02 8.41
Shady Grove/ E.
Irving Blvd 435.98 435.67 436.94 | 441.00 0.96 1.27 5.02 5.33
SH-356 436.03 435.73 434.31 | 438.90 -1.72 -1.42 2.87 3.17
DART Trinity Rail
Express (C.R.1.&
PAC.) RR (old
bridge) 436.09 435.78 440.68 | 444.50 4.59 4.90 8.41 8.72
DART Trinity Rail
Express C.R.1.&
PAC. RR (new
bridge) 436.09 435.78 438.44 2.35 2.66
SH-183 437.04 436.77 437.67 | 442.00 0.63 0.90 4.96 5.23
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West Levee
277K _ Low Beam _ Bridge Deck
Water 2_77K WSE Low Bridge Low Beam Freeb_oard Bridge Freeb_oard
Bridge Name Surface (With AT&SF Beam Deck Freeboard (With Deck (With
Elev. Bridge Elev. Elev. (feet) AT&SF Freeboard AT&SF
(feet) Removal) (feet) | (feet) (feet) Removal) (feet) Removal)
(feet) (feet)
Corinth 425.45 424.46 424.37 -1.08 -0.09
IH-35
(Northbound) (R.L.
Thornton Freeway) 426.38 425.43 424.13 -2.25 -1.30
IH-35
(Southbound) (R.L.
Thornton Freeway) 426.63 425.70 425.01 -1.62 -0.69
Jefferson 426.93 426.04 431.42 | 437.30 4.49 5.38 10.37 11.26
Zang Blvd 427.04 426.15 444,91 | 450.00 17.87 18.76 22.96 23.85
Houston 427.30 426.41 418.50 | 424.47 -8.80 -7.91 -2.83 -1.94
IH-30 (Eastbound) 428.37 427.58 428.89 | 433.20 0.52 1.31 4.83 5.62
IH-30 (Westhound) 428.37 427.58 428.89 | 433.00 0.52 1.31 4.63 5.42
Commerce 429.03 428.28 430.15 | 432.50 1.12 1.87 3.47 4.22
U.P.R.R. 429.60 428.96 430.22 | 435.50 0.62 1.26 5.90 6.54
Margaret Hunt Hill 429.87 429.25 434.22 4.35 4.97
Continental 430.04 429.43 430.00 | 434.30 -0.04 0.57 4.26 4.87
Sylvan (old) 431.51 430.86 429.52 -1.99 -1.34
Hampton/Inwood 432.88 432.44 439.23 | 445.21 6.35 6.79 12.33 12.77
Westmoreland 433.98 433.59 436.04 | 441.50 2.06 2.45 7.52 7.91
Loop 12 438.15 437.85 441.22 | 448.00 3.07 3.37 9.85 10.15
Singleton 438.74 438.46 440.00 | 444.10 1.26 1.54 5.36 5.64
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Appendix D Civil and Structural Design

1.2.3.1 Roads and Bridges Assumptions and Preliminary Design Criteria

Water surface elevations are based on the current HEC-RAS steady state model for the 277,000 cubic feet
per second flow through the Floodway. The water surface elevations are shown with and without the
FRM measure of removing the AT&SF Bridge (See Section 2.2.1.2 and Section 2.3.2). The AT&SF
Bridge, as described in Sections 2.2.1.2 and 2.3.2, is one of the potential FRM solutions analyzed in this
report. Low beam freeboard refers to the amount of distance between the low beam (the lowest chord
elevation of the bridge) and the corresponding water surface elevation. Bridge deck freeboard refers to the
difference in elevation between the water surface elevation and the elevation of the bridge deck used by
vehicular traffic. A negative number (in red) indicates that the low beam or bridge deck is below the
projected water surface elevation. A bridge element with a negative freeboard would be submerged and
subject to additional stresses at the specified water surface elevation. At the downstream end of the Levee
System, the East Levee turns and extends northeast, parallel to and beneath the DART Bridge for
approximately 1,100 feet. The DART Bridge is on a grade which ascends toward the east, so most of the
1,100 feet of levee under the bridge has more clearance than implied by the elevation listed in the table.
The IH-35 Roadway crossing of the EIm Fork Levee at the far upstream end of the levee is not displayed
in the above table. The roadway is supported by an earthen berm that extends out from the levee towards
the river. There is clearance between the water surface elevation at this location and the top of the earthen
embankment. Similar circumstances to this occur at the far upstream end of the West Fork Levee with
regards to the IH-30 Roadway. The rows highlighted in green are roadways and bridges that are
scheduled to be rebuilt at a higher elevation and are not considered issues in further discussion of bridge
crossings.

1.2.4 Existing Sumps and Pump Houses

The existing East and West Levees prevent the local storm water runoff from draining directly to the
river. The storm water runoff collects in low lying areas on the land side of the levees until it can be
pumped into the river, drain through pressure storm sewers, or drain through gravity sluices. A system of
sumps areas, pressure storm sewers, and pump houses has been constructed to accommodate the interior
drainage. The City of Dallas Trinity River Flood Control District operates and maintains the system,
which requires a substantial staff of personnel.

The City utilizes a sophisticated Supervisory Control and Data Acquisition system (SCADA) to help
operate and control the pumping plants. The following list summarizes the pump house facilities. Refer to
Section 2.6 of this appendix for a more detailed description of the existing interior drainage system. The
attached plan set depicts the proposed interior drainage facilities. The IDP proposals are described in
Section 2.6.

Able Pump Station

This plant, located on the East Levee downstream of 1H-30, contains two pump houses. The old pump
house has two 10,000 gallons per minute (gpm) pumps with 85 horsepower (hp) motors each. This
facility includes two 4” x 4’ sluice structures with manually operated sluice gates and flap gates.

Baker Pump Station

This plant, located on the East Levee between Inwood Avenue and Sylvan Avenue, contains four 54,000
gpm pumps. The facility includes four 6° diameter gravity sluice pipes with four 72 inch diameter hand
operated sluice gates and flap gates.
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Charlie Pump Station

This plant, located on the West Levee downstream of IH-30, contains two 30,000 gpm pumps with 125
hp motors each. This facility also includes two 4’ x 4’ gravity sluices with two manually operated sluice
gates and flap gates.

Delta Pump Station

This plant, located on the West Levee upstream of Inwood Avenue, contains two 30,000 gpm pumps with
125 hp motors each. This facility also includes two 4’ x 4’ gravity sluices with two manually operated
sluice gates and flap gates.

Pavaho Pump Station

This plant, located on the West Levee upstream of Continental Street, contains two 30,000 gpm pumps
with 250 hp motors each. This facility also includes two 6° x 8’ gravity sluices with two motor operated
sluice gates and flap gates.

Hampton Pump Station

This plant, located on the East Levee upstream of Hampton Avenue, contains four 50,000 gpm pumps
with 600 hp motors each. This facility also includes four 42” outside diameter discharge lines.

1.2.5 Existing Utilities

Numerous utilities intersect with the existing Dallas Floodway Levee System. Refer to Figures D-8 to D-
22 for depictions of the existing utilities within and adjacent to the Dallas Floodway Levee System. The
problems associated with these crossing configurations and the potential solutions are discussed in the
following sections of the report. Utilities affected are divided up by the specific feature that requires the
modification of the utility.

Utilities are discussed on a per project basis. Therefore, utilities affected by a certain feature are discussed
in that section. The same utility may be discussed in multiple sections of the report based on how multiple
projects affect the same utility. Cost for utility modification is assigned on a per project basis based on
which project affects the utility. Different costs for the same utility may be attributed to multiple projects
because of future project phasing.

One utility that is currently under construction in the Dallas Floodway Levee System is the East Bank-
West Bank Interceptor. This interceptor is a sanitary sewer line that runs perpendicular to the levees and
crosses the Dallas Floodway just downstream from the proposed IH-35E. This sanitary sewer line will
become an existing condition prior to much of the construction in the Dallas Floodway. The sanitary
sewer line includes a new 78 and 96 line ending at a 40’ diameter terminus near the West Levee. This
terminus is referred to as a siphon is some documentation. See Geotechnical Appendix B for more
information about this utility.

D-22



Figure D-8
Key for Detailed Figures Depicting Utilities Located

within and Adjacent to the Dallas Floodway Levee System
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Figure D-9
Utilities Details: Map 1
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Figure D-10
Utilities Details: Map 2
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Figure D-11
Utilities Details: Map 3
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Figure D-12
Utilities Details: Map 4
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Figure D-13
Utilities Details: Map 5
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Figure D-14
Utilities Details: Map 6
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Figure D-15
Utilities Details: Map 7
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