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1.0 Executive Summary

The Oklahoma Department of Transportation (ODOT) contracted with Garver to perform a two-phase study
of US-70 over Lake Texoma in Bryan and Marshall Counties. The purpose of the project is to provide a
safe crossing along US-70 over Lake Texoma that accommodates current and future traffic demands.
Phase | of the study generally includes Section 4(f) analysis, preliminary engineering, environmental
studies, and public involvement services. To supplement the analysis, Phase | also included traffic data
collection, traffic analysis, preliminary geotechnical exploration and analysis, hydrology and hydraulics
analysis, and survey.

The Section 4(f) analysis noted above is a rehabilitation alternative analysis of the existing bridge that was
performed to prior to this Preliminary Engineering Study, and can be found in Appendix Q. The Section
4(f) analysis is required due to the eligibility of the existing bridge to the National Register of Historic Places
(NRHP) and was performed in accordance with ODOT Guidance intheiDesi gn Support
Anal ysis f or Hocunen whick is iBcorporhigcirdodthe Scope of Services. The rehabilitation
alternative analysis evaluated Alternatives 1-5 that involved the re-use of the existing bridge in various
facets.

The purpose of this preliminary engineering study is to investigate the replacement alternative (Alternative
6) of the existing Bridge. Alternative 6 does include several options as described in further detail below.
The information presented in this report is intended to provide data and metrics for the use in selecting of
a preferred alignment. A project summary matrix, specific for Alternative 6, was developed to present the
developed data a more concise, tabular form and is presented as Table 2 of this report.

The evaluation metrics presented in the Project Summary Matrix include:

Construction Cost
Right-of-Way Cost

Utility Relocation Cost

Total Retaining Wall Cost
Compensatory Storage Impacts
Wetland Impacts

Stream Impacts

Johnson Creek PUA Impacts
Texoma State Park Impacts
USACE Property Impacts
Tribal Land Impacts
Archeological Site Impacts

E R X
= -4 —a —a —a -2

This report also includes the other supplemental studies/tasks listed below:

1 Traffic Data Collection and Analysis 1 Bridge Rehabilitation Alternative Analysis
(Appendix N) (Appendix Q)

1 Preliminary Geotechnical Exploration and 1 Historical Assessment of the Roosevelt
Analysis (Appendix O) Memorial Bridge over Lake Texoma

1 Hydrology and Hydraulics Analysis (Appendix T)
(Appendix P) 9 Stakeholder and Public Meetings

1 Survey (Appendix Y) (Appendix X)

1 Preliminary Engineering Report

Garver Project No. 20T03060 Page 14
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Phase Il of the project includes preparation of functional plans for the selected alignment/alternative, and
the final NEPA documentation.

1.1 Existing Conditions

The setting of the project area is primarily Lake Texoma which is owned and managed by the United States
Army Corps of Engineers (USACE). The west portion of the project is more developed than the east portion
of the project, with significant new developments anticipated along the west shore of Lake Texoma on the
north and south sides of US-70.

The limits of the project study area are described as beginning at the intersection of US-70 and State Park
Road and extending east approximately 4.03 miles, inclusive of the Lake Texoma crossing (Roosevelt
Memorial Bridge). The study area is divided into five sections: the western extents of project, the Roosevelt
Memorial Bridge, east of the existing bridge (lake causeway), eastern section of the project (land
causeway), and the eastern extent of the project near the intersection of US-70 and Willow Springs
Road/Johnson Creek Road. Refer to Appendix E for project photos.

The existing corridor is classified by five roadway segments with varying widths, lane configurations and
vertical and horizontal geometry. The existing roadway geometry of the segments are as follows:

Segment Extents Length Existing Roadway Section
Segment 1 | State Park Rd. to Roosevelt Br. 1,585 ft | Four 12' lanes; 8' Shoulders; 16' TWLT
Segment 2 | Existing Roosevelt Bridge 5,000 ft | Two 12' Lanes; No Shoulders
Segment 3 | Lake Causeway 5,220 ft | Two 12' Lanes; 8' Shoulders
Segment4 | Land Causeway 9,545 ft | Two 12' Lanes; 8' Shoulders
Segment5 | Segment 4 to Willow Springs Rd. | 1,941 ft | Four 12' lanes; 8' Shoulders; 16' TWLT

TWLT: Two-Way Left Turn Lane

The bridge structure is approximately 4,943 feet long witha24-f oot ¢l ear roadway and

through-truss for a navigational span. The structure currently has an at-risk status due to a superstructure
NBI condition rating of 5 and has recently received rehabilitation to increase the status from structurally
deficient. See Appendix L for the latest Bridge Inspection Report describing the conditions of the bridge
elements.

Garver Project No. 20T03060 Page 15
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1.2 Traffic Safety and Analysis
1.2.1 Existing and Future Traffic Volumes

US-70 currently carries approximately 8,500 vehicles per day across the Roosevelt Memorial Bridge with
9% truck volume. State Park Road carries approximately 1,750 vehicles per day, and Willow Springs
Road/Johnson Creek Road carries approximately 1,200 vehicles per day. The existing volumes on the
corridor were analyzed to determine the current and ultimate functional conditions at the two intersections
and along the Roosevelt Memorial Bridge segment.

Two sets of future traffic volume projections were developed for US-707T Aibackgr ound gr owt h on

Awith devel opment 0. For the fibackground growth onlyodo s
2050 and estimated to be 13,200 and 11,400 vehicles per day east and west of the study area, respectively.
For the fAwith devel opmento projection, 2050 traffic vol

day east and west of the bridge, respectively. Refer to Section 2.4 for additional details on the Pointe Vista
development property. See Appendix N for Traffic Data Collection and Analysis Report.

1.2.2 Safety

To evaluate performance of US-70 i n terms of safety, historical crash
Safe-T Database for a five-year period from 2015 to 2019. Over the five-year period, a total of 52 crashes

occurred within the corridor limits, including 4 fatal collisions and 16 injury-related collisions. The most

common crash types included 12 rear-ends, 11 angle-turning, nine fixed object, eight sideswipe-opposite

direction, and six head-on collisions.

The data revealed that the corridor crash rate (78 crashes per 100 million vehicle miles traveled (MVMT))
was comparable to the statewide crash rate (76 crashes per 100 MVMT). However, the fatal crash rate for
the corridor was almost 2.5 times larger at 6.0 per 100 MVMT than the statewide fatal crash rate at 2.6 per
100 MVMT.

Five crashes occurred at the truss span of the Roosevelt Memorial Bridge, with one of those crashes being
fatal. The vertical clearance under the truss is deficient, and the existing bridge does not have shoulders,
which may cause the traffic to move towards the centerline of the travel way. The Roosevelt Memorial
Bridge also does not provide passing opportunities or shoulders for vehicular refuge, which are indicators
of a less safe facility for vehicles.

1.2.3 Traffic Analysis

The Level of Service (LOS) along US-70 was evaluated for the existing two-lane conditions as well as a
proposed four-lane section (Build Condition with two thru lanes per direction) for 2021, 2050 (background
growth only), and 2050 (with Development) traffic volumes. This analysis showed that the drivers will
experience increased delays on the bridge and at the two intersections by 2050 if the Pointe Vista property
is built out and no improvements are made. With the potential widening of the bridge for the Build scenario,
mainline LOS results for the bridge improve to LOS A and LOS B creating a free flow condition for drivers
along US-70.

Garver Project No. 20T03060 Page 16
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The following table briefly summarizes all alignments based on the relative location of the proposed
alignment to the existing US-70 alignment for each of the major corridor features (bridge, lake causeway
and land causeway). All of the studied alternatives provide for the maintenance of existing traffic during
construction of a new bridge.

Offsetto Existing
Alignment Selection
Alternative Direction Bridge Lake Land Potential
Causeway Causeway
6-1 North Full Full Full Low
6-2A North Full Partial Partial High
6-2B North Full Partial Partial High
6-3 North Full Partial Existing High
6-4 North Full Existing Existing Medium
6-5 North Partial Full Full Low
6-6A North Partial Partial Partial High
6-6B North Partial Partial Partial High
6-7 North Partial Partial Existing Medium
6-8 North Partial Existing Existing Low
6-9 South Partial Full Full Low
6-10 South Partial Partial Partial Medium
6-11 South Partial Partial Existing Medium
6-12 South Partial Existing Existing Low
6-13 South Full Full Full Low
6-14 South Full Partial Partial High
6-15 South Full Partial Existing High
6-16 South Full Existing Existing Medium
6-17A South New New Existing High
6-17B South New New Existing High
6-18A South New New Partial High
6-18B South New New Partial High
6-19 South New New Full Low

I:l High-Potential Alignment Alternative
Partial Offset = 276"
Full Offset = 540"
New = Realignment

Garver Project No. 20T03060 Page 18
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15 Bridge Replacement Alternatives

Due to the length of the bridge and associated costs, several bridge replacement options were evaluated
for each alignment alternative. All replacement options that were evaluated were for a four-lane bridge
structure as recommended by the traffic study. Evaluation of the alternatives included considerations of
detour and construction phasing requirements, causeway impacts, lake bathymetry, flood storage impacts,
retaining structure needs, and accelerated construction methods.

The US-70 over Lake Texoma (Franklin D. Roosevelt Bridge) Preliminary Engineering Study i Bridge
Replacement Report was developed to function as a companion to this report to cover bridge specific
replacement options in detail and describe the method for determining the most cost-efficient bridge
replacement option for each proposed alignment. Refer to Appendix K for the Bridge Specific Replacement
Report.

The report investigated the following bridge types and options:

9 Traditional Prestressed Beams
0 AASHTO Type IV and J
0 Tx70 Girders
o0 Nebraska (NU) Girders
1 Structural Steel
o Continuous Plate Girders
o0 Rolled Shapes
o0 Haunching and Stiffening
0 Hybrid Girders
1 Spliced Prestressed Concrete Girders
91 Accelerated Bridge Construction (ABC) Techniques

Garver Project No. 20T03060 Page 19
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2.0 Project Overview
2.1 Scope

The Oklahoma Department of Transportation (ODOT) contracted with Garver to perform a Section 4(f)
analysis, complete bridge replacement preliminary engineering studies, environmental studies, NEPA
documentation, provide public involvement services, and prepare functional construction plans for the
historic Franklin D. Roosevelt Memorial Bridge (Roosevelt Bridge) carrying US-70 over Lake Texoma in
Bryan and Marshall Counties. The purpose of this preliminary engineering study is to investigate
replacement alternatives of the existing bridge that will improve the geometrics of the US-70 corridor,
provide a safe-crossing of Lake Texoma, and assess the costs and impacts for each of the proposed
alternatives.

The project is separated into two phases. Phase | includes:

1 Traffic Data Collection and Analysis 1 Bridge Rehabilitation Alternative Analysis
(Appendix N) (Appendix Q)

1 Preliminary Geotechnical Exploration and 9 Historical Assessment of the Roosevelt
Analysis (Appendix O) Memorial Bridge over Lake Texoma

1 Hydrology and Hydraulics Analysis (Appendix T)
(Appendix P) 1 Stakeholder and Public Meetings

1 Survey (Appendix Y) (Appendix X)

1 Preliminary Engineering Report

Phase | will culminate with the selection of a preferred alignment and bridge span configuration prior to
proceeding to Phase Il of the project. Phase Il includes preparation of functional plans for the selected
alignment, and the final NEPA documentation.

As a part of Phase | of this contract, an alternative analysis report was created for documentation of the
Section 4(f) Evaluation for the Use of Historic Bridge that investigated five main avoidance alternatives with
two alternatives that included subparts.

Avoidance Alternative Summary

1 Alternative 17 Do Nothing
Alternative 2A 7 Rehabilitate Existing Bridge without Widening
Alternative 2B i Rehabilitate Existing Bridge with Widening
Alternative 3A T One-Way Pair and Rehabilitate Existing Bridge without Widening
Alternative 3B 1 One-Way Pair and Rehabilitate Existing Bridge with Widening
Alternative 4 1 Convert Existing Bridge to Pedestrian and Bicycle Use Only
Alternative 51 Convert Existing Bridge to Monument Only

=A =4 =4 4 -8 A

For additional information on the alternatives analysis see the US-70 over Lake Texoma (Franklin D.
Roosevelt Memorial Bridge) Section 4(f) Alternatives Analysis & Report (Appendix Q). Alternative 6, the
bridge replacement alternative, is described in further detail in this report.
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The limits of the project study area are described as beginning at the intersection of US-70 and State Park
Road and extending east approximately 4.03 miles, inclusive of the Roosevelt Memorial Bridge. The study
area is divided into five segments: the western extents of the project, at the existing bridge, east of the
existing bridge (lake causeway), eastern section of the project (land causeway), and the eastern extent of
the project.

2.2 Project Study Area

The project study area includes the US-70 corridor from the State Park Road intersection on the western
extends of the project to the Willow Springs/Johnson Creek Road intersection on the eastern extents of the
project and is inclusive of the existing Roosevelt Memorial Bridge over Lake Texoma. Approximately
halfway across Lake Texoma is the county line between Bryan and Marshall Counties. The confluence of
Lake Texoma and the Red River is approximately seven miles to the south of the project and acts as the
state line between Oklahoma and Texas.

An existing causeway extends from the east end of the Roosevelt Memorial Bridge back to the east bank
of Lake Texoma. The majority of the land surrounding the project is owned by the US Army Corps of
Engineers (USACE). Natural recreation areas in the vicinity of the bridge include, but are not limited to,
Lake Texoma State Park, Johnson Creek Campgrounds, and Willow Springs Public Use Area. The
Chickasaw Nation also owns land on the south of US-70 on the west side of the lake. There is a USACE-
owned air strip approximately 2,000 feet to the west of the bridge. See Figure 1 and Figure 2 for the county
maps and general location of the project area.
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Figure 2: Project Location Map - Bryan County
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24 Development

Pointe Vista at Lake Texoma is an ongoing development on the west side of Lake Texoma, north and south
of US-70 (Figure 3). Pointe Vista at Lake Texoma is described as a 2,700-acre mixed use development,
and the home to the Chickasaw Pointe Golf Course and Catfish Bay Marina and will include over 2,100
residences. It is expected to be developed in eleven phases (Pointe Vista Development, LLC, 2022).

S ) :E’ A 2 45

¥

Figure 3: Pointe Vista at Lake Texoma Development i Proposed Final Layout

Pointe Vista was formed in 2008 with the intent to create a master planned destination resort community at
Lake Texoma, including a shoreline residential lake community, hotel, convention center, a luxury resort,
small to large high-end lakefront properties, 18-hole golf course as well as enhancing the existing marina
facility at Catfish Bay.

Pointe Vista originally acquired 800 acres from the state of Oklahoma, which was originally Lake Texoma
State Park, and has continued to acquire additional land along Lake Texoma for an approximate total
acquired land of 2,700 acres. The current acquired acreage is expected to encompass the entire
development.

At the time of this report submittal, construction is thought to be in Phase | with 84 single family lots and 57
lakeside and hilltop residences in the areas of the Lakeside and Hilltop Residences and Chickasaw Nation
Casino, as show in Figure 3.
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Figure 4 reflects the current development of Pointe Vista as of January 2022, and construction of all eleven
phased is anticipated to continue through the year 2035.
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Photo 2: Pointe Vista - Reflection Pointe

Photo 1: Poin Vita - Brdge Pointe
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3.0 Existing Conditions
3.1 Environmental Setting

The project area is in the Eastern Cross Timbers region of Oklahoma. This ecoregion is characterized as
having rolling hills, cuestas, long narrow ridges, and a few strongly dissected areas, and stream substrates
are mostly comprised of quartz sand. The vegetation in this ecoregion is mostly cross-timbers (post oak,
blackjack oak, little bluestem), and tall grass prairie (big bluestem, little bluestem, switchgrass, Indiangrass).
The land cover is mostly grassland, pastureland, and woodland, with some cropland mixed in. The main
crops are small grains, grain sorghum, forage sorghum, and peanuts.

Geologically, the uplands in the Eastern Cross Timbers ecoregion are mantled by Quaternary sand, gravel,
silt, and clay decomposition residuum. Valleys are veneered with Quaternary alluvium, and the entire region
is underlain by Cretaceous-age sand, shale, clay, sandstone, calcareous shale, and limestone.

The setting of the project area is primarily Lake Texoma which is owned and managed by the United States
Army Corps of Engineers (USACE). The west end of the project is more developed and includes the Lake
Texoma State Park and Catfish Bay Marina located adjacent to the lake on the south side of US-70. Closer
to the existing highway, a gas station is on the south side with direct access to US-70. An existing golf
course and the new Pointe Vista development currently under construction are on the north side of US-70.
The east side of the project is more natural with wooded areas on both sides of the highway, and also
includes the Johnson Creek Campgrounds on the north side of the US-70. On the east side of the bridge,
most of US-70 is on a peninsula with the lake encroaching on the low-lying areas located on the north and
south sides of the highway.
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3.2 Roadway
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Figure 5: Project Segments

The existing roadway varies in width across the project corridor with most of the corridor having two 12-foot
lanes with 8-foot shoulder and guardrail. The corridor consists of six horizontal curves that range from 1 to
2 degrees and 400 to 1000 feet. See Table 3 for existing horizontal curve information. The corridor has
multiple vertical curves through the corridor with the largest curves at the east and west ends of the corridor.
Refer to Table 4 for existing vertical curve information. The following section breaks the corridor into 5
segments and describes the existing condition of each segment.

Table 3: Existing Horizontal Curve Evaluation

Existing Curve Information Required Design Criteria
Survey Degrees - Super Required Curve
; . ) Existing : Length
Curve Centerlme Radius Degree | Minutes Length Elevation Super Required
P.l. Station Seconds % (V=65MPHY (975 FT)
1 170+26.23 5,729.58 1.00| 010000| 479.06 3.2% 3.2% 975
2 139+59.09 5,729.58 1.00| 010000 | 905.69 3.2% 3.2% 975
3 159+11.45 5,729.58 1.00| 010000| 527.31 3.2% 3.2% 975
4 225+63.57 2,864.84 2.00| 0200 00| 1002.64 6.3% 5.5% 975
5 297+73.48 5,729.58 1.00| 01 0000| 400.00 3.7% 3.2% 975
6 322+66.54 2,864.90 2.00| 020000| 555.80 6.3% 5.5% 975

* PerAASHTO Criteria: Max Superelevation, Emax = 8%
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Table 4: Existing Vertical Curve Evaluation

APPROXIMATE VERTICAL CURVE EVALUATION

Design Speed 65 mph
Survey . Design
Centerline Gl G2 Length | Classifi| Computed| Desired ngnué:ﬁd Speed 4R | 3R
P.V.l. (ft) cation K K (ft) per K Value
Station (mph)

West Approach

110+46.67| -1.38 | -0.55 200 Sag 240.96 157.00 130.31 80 Yes| Yes
125+27.17| -0.55 | 1.16 800 Sag 467.84 157.00 268.47 80 Yes| Yes
136+00.00| 1.16 | 0.30 400 Crest 465.12 193.00 165.98 80 Yes| Yes
152+98.44| 0.30 | -4.90 | 1200 | Crest 230.77 193.00 | 1003.60 65 Yes| Yes
164+29.68| -4.90 | 0.00 700 Sag 142.86 157.00 769.30 60 No | Yes
EastApproach

221+12.87| 0.00 | -0.30 200 Crest 666.67 193.00 57.90 80 Yes| Yes
224+70.30| -0.30 | -0.26 200 Sag 5000.00 157.00 6.28 80 Yes| Yes
229+10.06 | -0.26 | 0.12 200 Sag 526.32 157.00 59.66 80 Yes| Yes
234+59.11| 0.12 | -0.02 200 Crest | 1428.57 193.00 27.02 80 Yes| Yes
250+68.97 | -0.02 | 0.15 200 Sag 1176.47 157.00 26.69 80 Yes| Yes
255+50.00| 0.15 | -0.11 200 Crest 769.23 193.00 50.18 80 Yes| Yes
290+81.90| -0.11 | 0.20 200 Sag 645.16 157.00 48.67 80 Yes| Yes
299+07.72| 0.20 | -0.11 200 Crest 645.16 193.00 59.83 80 Yes| Yes
312+99.93| -0.11 | 0.08 200 Sag 1052.63 157.00 29.83 80 Yes| Yes
324+87.44| 0.08 | -0.10 200 Crest | 1111.11 193.00 34.74 80 Yes| Yes
336+17.19| -0.10 | 0.12 200 Sag 909.09 157.00 34.54 80 Yes| Yes
349+90.99| 0.12 | -0.14 200 Crest 769.23 193.00 50.18 80 Yes| Yes
359+19.59| -0.14 | 0.12 200 Sag 769.23 157.00 40.82 80 Yes| Yes
362+17.57| 0.12 | -0.04 200 Crest | 1250.00 193.00 30.88 80 Yes| Yes
366+77.77| -0.04 | 2.93 300 Sag 101.01 157.00 466.29 50 No | Yes
377+77.77| 2.93 | 0.00 400 Crest 136.52 193.00 565.49 55 No | Yes
385+77.77| 0.00 | 6.00 600 Sag 100.00 157.00 942.00 50 No | Yes
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3.2.1 Segment Overview

3.2.1.1 Segment 1: West End

Segment 1 of the corridor extends from the intersection of US-70 and State Park Road to the western
abutment of the Roosevelt Memorial Bridge. The three-legged State Park Road intersection lane
configuration includes a right turn only lane drop for eastbound traffic, a second westbound through lane
added just east of the intersection, and a flared northbound approach that can accommodate right turning
traffic. US-70 transitions from a five-lane cross-section (four 12-foot lanes and one 16-foot two way left
turn lane (TWLTL) with 10-foot shoulders) at the intersection of State Park Road to two 12-foot lanes with
10-foot shoulders at the approach of the bridge. This segment contains a 1-degree horizontal curve that is
superelevated to 3.2% at65 mphaswellasa 12006 crest vertical curve
west of the bridge approach.

Lake
Pointe Vista Toxoina

Development N

\ Segment 2: Roosevelt

Memorial Bridge
1

Segment 1: West End \

Existing Retaining Wall Chlckiw Nation

ino

Gas Station \ 3 Dev eV?pment =

—

- / State P. 3\
Photo 4 arlr Roa d

Photo\S

Figure 6: Segment 17 West End
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Intersection sight distance at State Park Road was observed in the field and the presence of signage and
vertical elevation changes contribute to less visibility at this stop-controlled intersection. The available sight
distance at State Park Road is approximately 700 feet for vehicles traveling eastbound on US-70, which is
considered substandard based on the intersection sight distance requirements for single-unit and
combination trucks to conduct a maneuver from a stop condition on a minor street to a major street in either
direction. Required sight distance was calculated in accordance with the American Association of State
Highway and Transportation Officials (AASHTO) A Policy on Geometric Design of Highways and Streets.

Segment 1 also features a retaining wall on the north side of US-70 near the Chickasaw Pointe Golf course
(Photo 3). Refer to Section 3.4.2 for additional information of the existing retaining wall.

Existing Retaining Wall N_/

__Segment 1: West End \

170 ¢

Figure 7: Segment 1 - State Park Road Intersection
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3.2.1.2 Segment 2: Roosevelt Memorial Bridge

Segment 2 of the corridor includes the full length of the existing Roosevelt Memorial Bridge (approximately
4,943 feet) that carries US-70 eastbound and westbound traffic across Lake Texoma. The existing section
on the bridge features two 12-foot lanes without shoulders, metal traffic rail, and a speed limit of 55 miles
per hour. There is one navigational span that consists of a 250-foot Warren through-truss. See Section 3.4
for additional details regarding the existing bridge section.

This segment has a crowned cross-section with approximately 2% cross slope, does not have horizontal
curve, and has a zero-percent vertical grade. The vertical clearance at the Warren through-truss is posted
forl 4%0 and i s acubsiandard fumcteoual feature for current roadway criteria. Overhead power
lines run along the south side of the roadway, supported by utility towers that are connected to the Roosevelt
Memorial Bridge.

Pointe Vista Laks
Texoma

Segment 1: West End

Segment 2: Roosevelt Memorial Bridge

Segment 3: Lake Causeway

Photo 5 & 6

"\ ™ Chickasaw Nation
Casino Development

dxd

Figure 8: Segment 2 - Roosevelt Memorial Bridge
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3.2.1.3 Segment 3: Lake Causeway

Segment 3 of the corridor consists of the lake causeway that extends from the eastern abutment of the
Roosevelt Memorial Bridge to the west shoreline of Lake Texoma. The existing section for this segment is
two 12-foot lanes with 8-foot shoulders and guardrail on both sides, with a 65 mile per hour speed limit.
Aluminum guardrail parallels the existing roadway on both sides through the entire segment.

The segment has a 2-degree horizontal curve with 5.8% superelevation near the east end of the bridge.

The profile through this section is flat with grades between -0.2% and 0.2%. This segment of the corridor
has overhead power lines running along the south side of the road with crossings throughout.

Lake Texoma

Photo 7 & Photo 8 \

/ Segment 3: Lake Causeway

e it N
. S i

/—MA

W

\ Segment 2: Roosevelt Memorial Bridge

Segment 4: Land Causeway

Figure 9: Segment 3 - Lake Causeway

Photo 8: Lake Causeway - Looking West

Garver Project No. 20T03060 Page 35



K )2
,“3 JP 33873(07): UB Over Lake Texoma (Franklin D. Roosevelt Bl
OKLAHOMA Preliminary Engineering Stut

Transportation

The roadway section also includes fore slopes at approximately 1:2 to an elevation of 6 2086 t hen
approximately 1:3 to the bottom of the lake. The fore slopes are armored with rip rap from the elevation of
62006 to the boThelelowFRdure iOhsaakdn &dmehe Record (As-Built) Drawings found in

Appendix T.

SEC 730=T6:S=R. T E.

—-

TvPIcal LxISTING SECTON (STA. [ +00)

Figure 10: Existing Causeway Typical

The existing causeway consists of clayey sand from the top of the causeway to 45 feet deep then
changes to poorly graded sand before terminating in weathered shale 70 feet deep (See Appendix O for
additional Geotechnical Data)
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3.2.1.4 Segment 4: Land Causeway

Segment 4 of the corridor consists of the land causeway that extends 9,000 feet from the west shoreline of
Lake Texoma east to the Willow Springs Road/Johnson Creek Road intersection. The existing section for
this segment is two 12-foot lanes with 8-foot shoulders and guardrail paralleling the roadway on both sides.

The existing causeway is made of the same material as Segment 31 a clayey fill material with poorly graded
sand underneath. The surrounding area of the land causeway is low lying marsh area. The segment
contains 2 driveways, one on the north side of US-70 and one on the south side of US-70 that lead out into
the low-lying marsh area and eventually to the Lake Texoma shoreline.

The segment has a 1-degree horizontal curve with 3.2% superelevation and a 2-degree horizontal curve
with 5.8% superelevation. The profile through this section is the same as the lake causeway section with
small flat grades. Overhead powerlines continue through this segment along the south side of US-70.
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Photo 9 & 10 Segment 5: East End

d.

Lake
Texoma

Willow Spring R

Figure 11: Segment 41 Land Causeway

See the following page for Segment 4 overview photos of the existing land causeway features.
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Segment 4 Overview Photos
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Photo 11: Segment 4 (End) - Looking East Photo 12: Segment 4 (End) - Looking West
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3.2.1.5 Segment 5: East End

Segment 5 of the corridor is the east end of the alignment approaching the Willow Springs Road/Johnson
Creek Road stop-controlled intersection. Approaching the intersection from the west, the cross-section
features two 12-foot lanes with a middle lane transition taper. Each side of the roadway include 8-foot wide
shoulders with guardrails and terminate at the intersection (Photo 13).

Lake e Johnson Creek
Texoma £ <. Campgrounds

1

Photo 13 f Johnson Creek Road \

Segment 4: Lake
Causeway =
7 Segment 5: East End
( Fr / = L

pu s

Photo 14 %
Willow Springs
Public Use Area
\Willow Springs Road

Figure 12: Segment 51 East End

The east side of the intersection features five 12-foot lanes, including a westbound right and left turn lane,
along with 10-foot shoulders and a 1:6 fore slope to the clear zone (Photo 14). The north side of US-70
has a standard 8-foot ditch that parallels the roadway to a side drain under Johnson Creek Road. The
south side of US-70 has a fill slope out to the right-of-way.

The horizont al alignment through this section is strai
intersection of Willow Springs Road/Johnson Creek Road and US-70. With a 65 mile per hour speed limit,

inadequate intersection sight distance at Willow Springs Road/Johnson Creek Road was observed in the

field. Visibility is obstructed for vehicles attempting to make a left turn from the minor side street of Willow

Springs Road onto US-70 due to the presence of trees, power poles, signage, and guardrails located

adjacent to the corridor. Approximately 650 feet of distance is offered from Willow Springs Road and

Johnson Creek Road with vehicles traveling eastbound on US-70, a substandard distance according to

AASHTO for intersection sight distance requirements regarding a left-turn maneuver from a minor street to

a major street.
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Photo 14: US-70 and Willows Spring Rd./Johnson Creek Road Intersection - Looking East
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3.2.2  Existing Traffic Volumes and Capacity

Traffic volumes were collected in May 2021 (to reflect warm-weather conditions and capture school traffic)
and summarized into design traffic volumes. Figure 13 reflects the traffic volumes observed at US-70 and
State Park Road and US-70 at Willow Springs Road/Johnson Creek Road. An analysis of the 7-day
volumes on US-70 were taken into account to determine any variations of daily traffic i reflecting a slight
increase on Thursday volumes compared to the 24-hour data collected on a Tuesday. To account for the
variability of traffic volumes during a typical week, the 24-hour turning movements were adjusted
accordingly.

US-70 currently carries approximately 8,500 vehicles per day across the Roosevelt Memorial Bridge with
9% truck volume. State Park Road carries approximately 1,750 vehicles per day, and Willow Springs
Road/Johnson Creek Road carries approximately 1,200 vehicles per day.

Level of Service (LOS) analysis was conducted for the intersections at US-70 and State Park Road and
US-70 and Willow Springs Road/Johnson Creek Road. LOS is a concept defined by the Highway Capacity
Manual, 6" Edition (HCM) (Transportation Research Board, 2016) to define the quality of operations
through six categories: LOS A through LOS F, with LOS A indicating low delay, free flow conditions while
LOS F indicates that demand exceeds capacity. All movements, at both study intersections, resulted in a
LOS B or better for the existing 2021 design volumes (Table 5).

@2  US 70 at Willow Springs Rd/Johnson Creek Rd
m Completed: May 11, 2021
24-Hr Truck %
@ US 70 at State Park Road ' 1
m Completed: May 11, 2021 571 M El 3 @ [0
24-Hr Truck %
- o [12] (1] [44]
[3468) (3745 [3607] O O o =36 [3911]
e < 230 (309) [3260] (ggg) (358) 0 0 2 | e 216347 [3533]  (389)
e — 5 (60) [485] o i J 1\ — 8 5 B8
10%| | g% 9%
— — — — %
298 \ ( 348 2 W O o =~ \ 1 ( 395
(263)  [3114] (237) 296 == | 17 52 (263) (259) [3549] (253) 340 == | 3 0 44 (271)
) e (10) (25) [3608] [3616] (1) © @9 [3921]
[277] (28) B [209] [492) [63] ® 3 N [62] [1] [328]
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Figure 13: Traffic Volumes
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Table 5: 2021 Existing Analysis Results

Analysis EB Movement WB Movement NB Movement SB Movement

Overall
Means Left Thru Right Left Thru Right Left Thru Right Left Thru Right
US-70 at State Park Road
LOS n/a' | nfa' A n/a’ A A
HCM
Delay nfa' | nfa' | 82 | n/a’ 9.5 1.3
AM
LOS A A A A A A A
SimTraffic
Delay 21 1.0 1.6 0.5 8.0 21 1.7
LOS n/a' | nfa' A n/a’ A A
HCM
B Delay nfa' | nfa' | 82 | n/a' 8.4 1.2
LOS A A A A A A A
SimTraffic
Delay 1.7 1.1 21 0.5 8.8 19 1.3
US-70 at Willow Springs Road/Johnson Creek Road
LOS A n/a’ A n/a’ B B A
HCM
. Delay 8.0 | n/a’ 8.5 | n/a' 12.7 13.2 1.2
LOS n/a’ A A A A A A A A n/a’ A A A
SimTraffic
Delay n/a’ 1.2 0.0 24 16 0.5 8.0 6.2 32 | na" | 73 2.7 1.5
LOS A n/a' A n/a’ B B A
HCM
- Delay 84 | n/a' 8.1 | nfa' 14.1 134 1.1
LOS n/a’ A A A A A A A A A A A A
SimTraffic
Delay n/a’ 14 0.2 3.1 25 1.2 7.5 8.0 3.1 34 9.1 5.9 2.2

" free movement

Additional analysis was completed utilizing the Highway Capacity Software 7 (HCS7) for the existing two-
lane bridge facility to determine the segment LOS, which is a level of service parameter quantifying the
proximity of other vehicles and is directly related to the freedom to maneuver within the traffic stream. The
existing Roosevelt Memorial Bridge segment operates at LOS C for both the AM and PM peak periods.

The intersection sight distance at both intersections of US-70 and State Park Road, and US-70 and Willow
Springs Road/Johnson Creek Road is considered substandard for safe vehicular movements from a minor
street to a major street. The sight distance is typically reduced by the presence of trees, power poles,
signage, and guardrails.

Refer to Section 4.1.2 for information on future traffic volumes and analysis conducted for No-Build and
Build scenarios. Refer to Appendix N for additional information of the traffic analysis.
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3.2.3 Safety
3.2.3.1 Crash History

Crash data was col | ecTtDatdbase sverma five-geBr @ariddsron52015 ¢o 2019. The
historical crash data was used to determine crash statistics based on occurrence, severity, and road
conditions, along with crash frequency and hot spot locations of the crashes. A total of 52 crashes occurred
within the corridor limits over the five-year period, with 18 crashes classified as intersection related at the
two adjacent intersections of State Park Road and Willow Springs Road/Johnson Creek Road.

Approximately one-third of the total collisions were classified as intersection-related with the two adjacent
intersections which can be attributed to the limited sight distances and high travel speeds along US-70.
Nine fixed-object collisions also occurred alongside the roadway of the study area, including stationary
items such as guardrails, a tree, traffic signage, and a curb.

3.2.3.2 Left of Center Protection

The truss span of the Roosevelt Memorial Bridge experienced five crashes over the five-year period
which crash data was collected. These crashes resulted in one fatal collision, two non-incapacitating
injury collisions, and two property damage only collisions. The roadway at the truss span has a vertical
confinement and no shoulders which could cause drivers to move towards the centerline and potentially
cross over into opposing traffic and cause a collision. Possible solutions for this issue at the truss span
include provision of a median, widen to two-lanes in each direction, rumble strips on the centerline and
outside shoulder, and a shoulder provision.

Segments 3 and 4 consisting of the Lake and Land Causeways do not have a median to protect drivers
from crossing into the opposite lane, and the most common crash type occurred left of center (19% of the
52 total crashes in this area). Installation of any type of median barrier would result in a 43% reduction of
fatal crashes (CMF ID: 42).

3.2.3.3 Passing Opportunities

Segment 2 (Roosevelt Memorial Bridge) does not provide opportunities for vehicles to pass for the entire
4,493 feet length of bridge. Segment 3 and 4 (Lake and Land Causeway) does include a passing zone for
vehicles to use the opposing lane along an unlit portion of the corridor. Adding additional lanes in each
direction would allow for safer methods for vehicles to pass one another.

3.2.3.4 Shoulders and Vehicular Refuge

The Roosevelt Memorial Bridge lacks shoulders for the entire bridge length, which does not provide safe
refuge for disabled vehicles traveling across Lake Texoma. Adding shoulders would increase safety by
providing a recovery area for drivers who leave the travel lane, provide an area for drivers to maneuver to
avoid crashes, and offer space for maintenance activities.
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3.2.3.5 Roadway lllumination

The only portion of the corridor that is illuminated is the Roosevelt Memorial Bridge. Crashes occurring in
darkness or twilight hours accounted for 17% of the total crashes. Providing street lighting throughout the
entire route could result in a 37% reduction for night-time, injury related collisions according to CMF
Clearinghouse (CMF ID: 7774).

3.2.3.6 Fixed-Object Related Collisions

Nine fixed object collisions occurred throughout the study corridor, which attributed to 17% of the total
crashes. A summary of the number of collisions and type of fixed-object are as follows:

1 - Traffic Sign 6 - Guardrail or Barrier
1-Tree 1-Curb

Removing or relocating fixed objects outside of a clear zone could result in a 38% reduction of crashes.
An increase in the outside shoulder width would allow additional clearance from objects located on the
route, such as guardrails, signs, and curbs. It is anticipated that a reduction in fixed-object related
collisions would occur with this additional width added to the shoulders.

3.3 Hydrology and Hydraulics

A hydraulics study was performed for the existing bridge along US-70 over Lake Texoma. The bridge is
located on the Washita River arm of Lake Texoma and is mapped by FEMA as an AE Zone (the Bryan
County portion). Data collected from resources including the USACE and recent flood events were used
to determine the hydraulic impact of flows at the bridge under natural and existing condition. Additional
analysis modeling techniques are further defined in Section 4.5 of this report.

3.3.1 Denison Dam Elevation and Probability Curves

The Denison Dam is located approximately 15.0 miles downstream of the Roosevelt Bridge and serves as
flood control for Lake Texoma. Flood control elevations at the Dam were extrapolated to analyze the
hydraulic conditions at the bridge.

The Lake Texoma water elevations reported in this section utilized different vertical datum references based
on the agency or time of measurement. The vertical datums used are as follows:

1 Denison Dam Control Elevations i NGVD29
1 Hydraulic modeling and results i NAVD88
1 Existing Conditions based on as-builts plans i NGVD29

The conversion from NGVD29 to NAVDS8 in Bryan County, Oklahoma is +0.15 feet, according to the Flood
Insurance Study (FIS), created by the Federal Emergency Management Agency (FEMA) (FEMA, 2011).

A summary of elevations are as follows:
1 Gauged - USGS:07331500
1 Vertical Datum i NGVD29
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1 Denison Dam Control Elevations (Water Data For Texas)

o Normal Pool

O O 0O 0O o oo

Flood Control Pool
Maximum Design Elevation
Top of Dam Elevation
Conservation Pool

Low Water Elevation
Design Water Elevation
Dead Pool elevation

617.000
640. 00606
666. 400
670. 0006
616. 500
590. 006
585. 006
523.006

Pool elevation probability curves are used to determine the probability of water surface elevations given a
period of time. The following table was developed by the USACE for Lake Texoma.

Table 6: Lake Texoma Storm Event Summary

_ Annual Pool
Frequency )
Frequency | Elewvation

0.99 1-%r 611.0
0.5 2=-¥r 621.0

0.2 S-yr 628.8

0.1 10-Yr 636.0
0.05 20-Yr 5641.0
0.04 25-yT 642.0
0.02 50-Yr 646.0
0.01 100-Yr B46.5
0.005 200-Yr 647.0
0.004 250-Yr 647.1
0.002 500-Yr 5647.3

3.3.2 Geometric Data Specific to Hydraulics

Summary of data (as can be found in Appendix Ui Existing Plan sets))

=A =4 =4 4 -4

High Elevationo f ¢ a u s e wa(PlanSet APF-594) 1 Sheet 8)
Low Elevationo f ¢ a u s e wa(Plan-SetEAPF-5%(4 i Sheet 11)
Top of bri dgeUSAEETK-ebruanpl942, B AB-bBuilt)

Low beam (appr oadUWSAGHI &ebjuaryE-1942,4A2-buidt)d
Low beam (tr uss (USACENFebroary @9z Aszbailt

3.3.3 Existing Bridge and Approach Roadway Hydraulics

The existing Roosevelt bridge was analyzed as a 4,943.1-foot-long bridge with 88 piers of varying span
lengths. Based on the design methodologies in Section 4.5 and the definitions presented in the previous
sections of the report, the existing Roosevelt Bridge hydraulic conditions were analyzed. The bridge itself
has an over-topping frequency greater than the 500-yr. However, the causeway overtops between the 25-
yr and the 50-yr, in the Segment 4 (Land Causeway) at an elevation of 645.6.
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3.4 Structures
3.4.1 Franklin D. Roosevelt Memorial Bridge

Within the project limits there is one bridge structure, US-70 over Lake Texoma, Franklin D. Roosevelt
Memorial Bridge (Roosevelt Memorial Bridge) and was determined eligible for inclusion in the National
Register of Historic Places (NRHP). The Roosevelt Bridge has a structure length of 4,943 feet and was
constructed in 1942 by the U.S. War Department prior to the construction of the Denison Dam on the Red
River, which led to the formation of Lake Texoma (Photo 15).

» ris BEHIGEE I ."\
EeEERRRT.EE
ol - -

Photo 17: Bridge Section Photo 18: Bridge Warren Through-Truss
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The structure typically has span | en g tWarsen thraughytiuss g
navigational span (Photo 18) withapostedver t i cal <cl-@arance of 14858

The typical superstructures consists of floor beams that transfer loadings from the deck to the steel stringers
that transfer loadings longitudinally to the substructure supports. The Roosevelt Bridge is currently
consi derriesdk fiadue t o dentsefthe Boordbeams Additoohallyt the ¢raffic rail attached
to the bridge is composed of W-shape posts anchored to the concrete curb and each floor beam. The
current condition of the rail is heavily deteriorated and has effectively no structural capacity in various
locations throughout the bridge due to broken connections. Active overhead power utilities are carried by
utility towers, which are connected to the floor beams and southern girder. These utility towers overhang

the south edge of the structure by approximately 9 6 a mdl <t6ad above the top of

3.4.2 Retaining Wall

Along the north of US-70, near the State Park Road intersection, there is an existing geosynthetic
reinforced segmental retaining wall with a Chickasaw Pointe Golf Resort placard attached to the southern
face, and a steel rail post fencing running along the top of the wall for pedestrian protection (Photo 19).
The wal l i s appr oxi maed US70,&tddariésindemghttfréme2.5¢0e20-feet ligh,i

from

road:

and is 31586 long with the western 1506 and eastern 55098

the remaining length running parallel to US-70. The retained soil does not support any permanent
structuresbuthas a paved path within 306 of the face of

< 3'>TV Pipe Railing Fence

ey

e — - = -
e / : ;
Modular Concrete . — 77| Gaasynthistic : Segment 1: West End

Facing Units . Reinforcement

5 ‘ﬁl’-\Reinforced

== Backfill

12" Concrete Leveling Pad

Retaining Wall Section Details

Figure 14: Existing Retaining Wall Overview
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3.5 Lighting

Throughout the entire study corridor there is only [
lighting provided for US-70 throughout the
bridge section, with the exception of one light at
the intersection of US-70 and Willow Springs
Road/Johnson Road. Lighting at all locations
appear to be functional.

The bridge lighting is attached to the utility
towers on the south side of the bridge and are
typically spaced at 4
|l ocated approxi mately
the bridge supported on a light pole foundation.

The light pole at the US-70 and Willow Springs Photo 20: Typical Bridge Lighting
Road/Johnson Creek Road intersection is
located on the south side of theroadando f f set 256 from the edge of east bou

3.6 Utilities

Existing utilities within the project study area include waterlines, overhead power lines, gas lines, sanitary
sewer lines, fiber optic lines and underground telephone lines. The majority of the utilities in the project area
run parallel along the southside of the existing roadway with a few crossings near the state park facility on
the west and Willow Springs Road/Johnson Creek Road intersection on the east end of the project area.
See Table 7 for utility owners within project study area.

Table 7: Public and Privately Owned Utilities List

Electric Transmission Lines
Red River Valley Wire Power Overhead
OGE Wire PowelOverhead
Southeastern ElectricCooq Wire Power Overhead
Pipe Lines

Gas Main Size & Type Unknow
Lake Texoma CNP Gas Service Size & Type Unknd

Gas Main Size & Type Unknow
Bryan County Water RWD Water Main

Telephone Lines
FiberOptic- Underground

OCANOneNet Fiber Optic Overhead
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3.7 Right-of-Way

Starting on the west end of the study corridor the existing right-of-way ranges from 65 feet to 180 feet on
the south side and 75 feet to 185 feet on the north side of the existing US-70 survey centerline.
Chickasaw Rointe |
Golf Couk§e

“ ‘i . ‘ i ,—\>’
Figure 15: Present Right-of-Way West End

The present right-of-way starting on the westendof t he exi sting bridge stretche:
approximately 50 feet to the south and 50 feet to the north for the entire length of the bridge.

lake Texoma

LLake Texoma

Figure 16: Present Right-of-Way

The east end of the bridge the right-of-way increases to 170 feet to the north and south for about 163 feet
along the alignment. The lake causeway has an existing right-of-way dimension of 80 feet to the north and
80 feet to the south of the survey centerline.

Lake Texoma

Figure 17: Present Right-of-Way Lake Causeway

The land causeway has a present right-of-way offset of 60 feet to the north and the south for a majority of
the causeway with a few areas that extend out to 100 feet and 75 feet.
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Figure 18: Present Right-of-Way Land Causeway

At the willow springs intersection, the present right-ofwayi s 756 to the north
alignment on the west side of the intersection and 606north and south on the east side of the intersection.

Figure 19: Present Right-of-Way East End

Properties located within the study corridor area are mainly Lake Texoma with a state park, a golf course,
tribal land, and other future development on the west side of the alignment and a state park on the northeast
side of the alignment.
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Table 8: 2050 (background growth only) No-Build Analysis Results

Analysis EB Movement WB Movement NB Movement SB Movement
Overall
Means Left Thru Right Left Thru Right Left Thru Right Left Thru Right
US-70 at State Park Road
LOS n/a' | n/a’ A n/a’ B A
HCM
Delay n/a' | nfa' | 8.8 | n/a’ 11.0 1.5
AM
LOS A A A A B A A
SimTraffic
Delay 3.0 1.2 29 0.5 12.5 2.3 23
LOS n/a' | n/a’ A n/a’ A A
HCM
oM Delay n/a' | nfa' | 8.8 | n/a’ 9.3 1.3
LOS A A A A B A A
Sim Traffic
Delay 27 |12 | 32 | 05 14.2 2.0 1.8
US-70 at Willow Springs Road/Johnson Creek Road
LOS A n/a' A n/a’ C C A
HCM
o Delay 84 | n/a’ 9.2 | n/a’ 18.6 16.8 1.8
LOS A A A A A A B C A A A A A
SimTraffic
Delay 1.8 1.5 0.1 4.8 2.0 09 | 13.0 | 180 | 34 57 8.0 3.2 2.0
LOS A n/a’ A n/a’ C C A
HCM
oM Delay 9.0 | n/a’ 8.6 | n/a' 213 17.0 15
LOS A A A A A A B B A C C A A
SimTraffic
Delay 1.9 21 0.2 5.2 3.8 13 | 113 | 148 | 41 | 246 | 168 | 6.2 34

" free movement

Table 9: 2050 (with development) No-Build Analysis Results

Time Analysis EB Movement WB Movement NB Movement SB Movement
Period Means Left Thru Right Left Thru Right Left Thru Right Left Thru Right
US-70 at State Park Road
LOS n/a' | n/a’ B n/a’ C A
HCM
Delay n/a' | nfa' | 12.8 | n/a’ 16.9 0.7
AM
LOS A A C A A
Sim Traffic
Delay 8.3 26 1187 | 06 6.2
LOS n/a' | n/a’ B n/a’ B
HCM
Delay nfa' [ nfa' | 146 | nfa’ 14.4
PM
LOS A A C A
Sim Traffic
Delay 71 3.0 1218 | 0.7 70.9
US-70 at Willow Springs Road/Johnson Creek Road
HCM
M Delay 10.8 | nfa’ 12,5 | nfa’ 181.3 46.9 7.9
LOS A A A C A A E n/a’ A El C B A
Sim Traffic
Delay 24 2.2 0.1 | 16.0 | 5.1 1.2 36.2 | n/a’ 44 | 436|158 | 14.0 3.7
LOS B n/a’ B n/a’
HCM
Delay 14.7 | nfa’ 13.0 | n/a’
PM
LOS A A A C C A
Sim Traffic
Delay 7.9 2.7 0.3 1239|178 | 59 | 529.0 |1361.9| 384.2 |311.5|172.5| 971 22.7
" free movement
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4.1.2.2 Traffic Analysis T Build Capacity Analysis

A potential Build scenario assumed an increased capacity from the existing two-lane configuration
bridge/causeway toafour-l ane confi guration with the addition

Analysis of the Build scenario at the two adjacent intersections with 2021 design volumes resulted in LOS
A and LOS B conditions for all movements. 2021 design volumes resulted in LOS A conditions for each
direction of travel along the US-70 bridge segment for the Build scenario in both the AM and PM peak
period conditions (Table 10).

Table 10: 2021 Build Analysis Results

Time Analysis EB Movement WB Movement NB Movement SB Movement
: Overall
Period Means Left Thru Right Left Thru Right Left Thru Right Left Thru Right
US-70 at State Park Road
LOS nat | nia*t | A | nia A A
HCM
AV Delay n/at | niat | 8.2 | n/at 8.5 1.2
LOS A A A A A A A
SimTraffic
Delay 15 1.0 2.0 0.6 8.0 2.2 1.4
LOS n/al | n/at A n/a* A A
HCM
o Delay nfa' | nia' | 83 | n/at 8.0 1.2
LOS A A A A A A A
SimTraffic
Delay 15 1.2 1.9 0.6 7.6 1.9 1.2
US-70 at Willow Springs Road/Johnson Creek Road
LOS A | nat A | nat B B A
HCM
AM Delay 8.0 | n/al 85 | n/al 10.9 12.2 1.0
LOS nfal | A A A A A A A A nfal | A A A
SimTraffic
Delay n/at 0.7 0.0 3.0 1.2 0.9 6.6 5.4 3.9 n/at 6.6 2.3 1.2
LOS A | nd A | nia B B A
HCM
o Delay 8.4 | n/a' 82 | n/a' 12.1 12.8 1.0
LOS A A A A A A A C A A B A A
SimTraffic
Delay 0.0 0.8 0.1 2.5 1.7 1.5 8.0 20.5 3.7 4.4 11.8 3.1 1.6

! free movement
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For the 2050 (background growth only) design volumes, the State Park Road northbound movement
improves to LOS A in the AM period and delay is also reduced in the PM peak period. The northbound
and southbound movements at the Willow Springs Road/Johnson Creek Road intersection both improve
delay from the No-Build scenario, with the PM peak period improving to LOS B results (Table 11). Results
for the Build bridge segment indicate LOS A conditions for each direction of travel in the AM and PM peak
period conditions when analyzing the bridge using multi-lane criteria.

Table 11: 2050 (Background Growth Only) Build Analysis Results

Time Analysis EB Movement WB Movement NB Movement SB Movement
- Overall
Period Means Left Thru Right Left Thru Right Left Thru Right Left Thru Right
US-70 at State Park Road

e LOS nat | nat | A | nat A A

AM Delay nfa! | nal | 8.8 | niat 9.2 13

: : LOS A A A A B A A
SimTraffic

Delay 2.0 1.3 2.0 0.7 115 2.4 1.9

e LOS nal | nat | A n/a® A A

o Delay n/al | nal | 8.9 | n/at 8.5 13

: : LOS A A A A B A A
SimTraffic

Delay 1.4 1.2 2.9 0.7 12.7 2.0 1.6

US-70 at Willow Springs Road/Johnson Creek Road

e LOS A | niat A | na B B A

A Delay 8.4 | n/ia' 9.3 | niat 13.8 14.5 1.4

LOS A A A A A A B B A B B A A
SimTraffic

Delay 0.5 1.1 0.1 3.0 1.5 1.2 10.8 | 10.5 5.3 11.9 | 11.6 2.7 1.7

.y LOS A | nal A | nat C c A

o Delay 9.1 | n/at 8.7 | niat 15.8 15.8 1.3

. . LOS A A A A A A A B A B B A A
SimTraffic

Delay 0.8 1.0 0.0 3.1 2.3 1.6 9.7 13.3 4.0 10.3 | 10.3 3.9 2.0

! free movement

Preliminary analysis was completed
for the Build scenario including the
Pointe Vista development property,
which is projected to drastically boost
2050 traffic volumes. Figure 20
depicts the assumed configuration at
the main entrance (turn lanes on all
approaches), with State Park Road still
providing access to the Chickasaw
Nation Casino. State Park Road would
warrant a signal with these projected
volumes but was assumed to remain
unsignalized due to spacing and to
gauge LOS.

a1 ) .l
Figure 20: Build Conditions - US-70 at New Signalized
Intersection
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LOS results for the 2050 (with development) design volumes indicate LOS E and LOS F movements at
both intersections during the AM and PM peak periods (Table 12). For multi-lane analysis using 2050 (with
Development) design volumes, LOS B results are expected for the eastbound direction of travel and LOS
A conditions for the westbound direction of travel during the AM peak period. The PM peak period indicated
LOS B results for each direction of travel.

Table 12: 2050 (with Development) Build Analysis Results

Time Analysis EB Movement WB Movement NB Movement SB Movement overall
Period Means Left Thru Right Left Thru Right Left Thru Right Left Thru Right
US-70 at Chickasaw Pointe Road (New Intersection)
LOS c c c C c
HCM
Delay 26.2 24.5 29.1 24.1 26.2
AM
LOS A A A A A A A A
SimTraffic
Delay 46 | 02 | 21 0.2 0.3 17 | 01 1.3
LOS c c c C c
HCM
Delay 28.9 25.9 28.0 25.9 27.1
PM
LOS A A A A A A A A
SimTraffic
Delay 43 | 00 | 26 0.4 0.2 17 | 03 1.4
US-70 at State Park Road
LOS n/at | n/at B n/at @ A
HCM
AV Delay n/at | n/at | 12.9 | n/at 15.2 0.7
LOS A A A A A A A
SimTraffic
Delay 15 | 1.4 | 15 | 02 7.3 2.2 1.4
HCM
- Delay n/at | n/at | 14.0 | n/at 113.7 11.4
LOS A A A A A A A
SimTraffic
Delay 00 | 26 | 43 | 0.0 0.4 0.2 1.4
US-70 at Willow Springs Road/Johnson Creek Road
LOS B n/at B n/at E D A
HCM
Delay 10.9 | n/at 12.7 | n/at 44.7 27.8 2.1
AM
LOS nal | A A A A A A A A nal | A A A
SimTraffic
Delay nat [ 08 | 0.1 | 24 | 1.2 | 05 6.5 9.5 37 | nat | 54 | 32 1.2
HCM
Delay 13.8 | n/at 12.3 | n/at 180.2 39.8 4.4
PM
LOS n/at A A A A A A A A n/at A A A
SimTraffic
Delay nat | 04 | 26 | 43 | 04 | 04 4.8 0.0 29 | nat | 00 | 29 2.9

! free movement
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Table 13: Highway Safety Software Results (Bridge)

Predicted Annual Crashes

2050 (Background| 2050 with

2021 Growth Only) |Development
Scenario 1
Scenario 2 3.1 4.7 121
Scenario 3A 17 24 5.6
Scenario 3B 16 2.3 54
Scenario 4A 15 2.2 51
Scenario 4B 15 2.1 4.9

As more design elements are incorporated into the bridge, the anticipated number of collisions per year is
reduced with Scenarios 3A through 4B reducing bridge crashes by more than 50%. Projecting through the
design year, Scenario 3A through 4B would have 57 to 64 fewer total bridge crashes than Scenario 1
(No-Build) through 2050 if considered the background growth only design volumes, which includes an
estimated savings of 7 to 10 fatal or injury collisions. Due to the restrictions of HSS for Scenario 1
regarding the development property volumes, predicted crash saving calculations were not attained for
2050 with Development scenarios.

Additional CMFs were identified to differentiate between limitations of the HSS, including:
1 Increasing median width (CMF ID: 5416) from 10 feet to 15 feet would reduce crashes by an
additional 4%
1 Increasing median shoulder width (CMF ID: 7203) on a divided facility does not help to reduce
crashes (increases by 3%)
1 Increasing outside shoulder width (CMF ID: 917/919) from 6 feet to 8 feet reduces crashes by
4% and from 6 feet to 10 feet or more reduces crashes by 18%

1 Installing cable median barrier (CMF ID: 47) reduces crashes 29%; steel median barriers (CMF
ID: 46) reduce crashes by 35%
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4.2 Environmental Constraints

Detailed environmental studies of streams and wetlands and hazardous materials sites were completed in
December 2021. Cultural resource studies were completed in February 2022. These studies and were
used to calculate impacts among the alternatives.

Environmental constraints in the project study area include wetlands, Lake Texoma and its tributaries,
archeological sites, one potential hazardous materials site, and land owned by state, federal, tribal
entities. These constraints are shown on the exhibits of the alternatives in Appendix A.

4.2.1 Wetlands and Streams

According to the waters and wetlands report dated February 2022, six wetlands, Lake Texoma and five of

its tributaries were identified within the project study area, and all are considered to be potentially

jurisdictional. Mitigation efforts for wetland and stream impacts would be determined in consultation with

the USACE during the Section 404 permitting process. For the purposes of the alternatives analysis, a

wetland or stream impact was calculated when a feature occurre d  wi t hin an alter-nativeds
of-way limits. Wetland and stream impacts were calculated in acres. For streams, this was the length of

the stream multiplied by the width of the ordinary high water mark (OHWM). Impacts to Lake Texoma

were calculated only where new causeway would be constructed within the lake; bridge impacts were

excluded. In general, alternatives with alignments near the existing will have lower impacts and new

alignments will have the greatest impact on wetlands and streams.

One wetland is located on the west side of the existing bridge and north of US-70 within a small cove of
the lake; the other five are on the east side occurring in the low-lying areas mainly on the south side of
Us-70. All six wetlands identified were | ocated adjacent

Two small tributaries to Lake Texoma are located on the west side of the existing bridge and north of US-
70; one is associated with the drainage structure located under US-70, and the other runs parallel with
the highway and drains into the aforementioned stream. On the east side of the bridge, two small
drainage features on the north side of US-70 flow under the highway into a perennial tributary of Lake
Texoma. Besides at the existing bridge, the lake enters the study area at the far east end near the
Johnson Creek Public Use Area (PUA) and extends under the highway using an overflow structure when
lake levels rise.

4.2.2 Archeological Sites

According to cultural resources survey report dated February 2022, there are two previously recorded
archaeological sites in project study area. 34BR25 is located in a low-lying area east of the lake on the
north side of US-70; 34BR11 is in Lake Texoma adjacent to the existing causeway/bridge. No other sites
were identified. Impacts were calculated based on the proposed right-of-way limits of each alternative.
None of the alternatives are anticipated to impact 34BR25; however, some of the alternatives are shown
within the boundary of 34BR11. This site is underwater and could not be verified during field
investigations. . If an alignment is selected that as the potential to affect 34BR11, ODOT will determine
the best method to assess the impact to this site.
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4.2.3 Hazardous Materials Site

According to the Initial Site Assessment (ISA) prepared for the project in December 2021, these is one
Recognized Environmental Condition (REC) within the study limits. The gas station at the Catfish Bay
Marina contains three underground storage tanks (USTs) that were assessed as having moderate risk to
the project due to their age. While no releases of petroleum products have been reported, the site has
had a history of violations due to water in the tanks and compliance with leak detection. Alternatives that
would require property from this gas station were considered to have a potential impact to this hazardous
materials site.

4.2.4  Federal Property

The USACE owns land north and south along US-70 for most of the project study area. The Johnson
Creek PUA is part of the USACE property on the north side of the US-70 at the far east end of the project.
Any proposed right-of-way within the limits of these federal properties was calculated as an impact. All of
the proposed alternatives will require land at the Johnson Creek PUA and other USACE-owned parcels
along US-70.

4.2.5 State and Tribal Property

Lake Texoma State Park is located on the west side of the lake on the south side of US-70. Land owned
by the Bureau of Indian Affairs (BIA) in trust for the Chickasaw Nation is located west of Lake Texoma on
the south side of US-70. Proposed right-of-way limits that encroach on these properties were calculated as
an impact. In general, alternatives closer to the existing bridge alignment will have lower impacts to the
State Park and tribal property when compared to the new alignment alternatives.

4.3 Roadway

This preliminary engineering study references the following publications:

T AA Policy on Geometric Design .(AASHHO, g08vays and Str ee
T AOkIl ahoma Department of TranspoObQatl9@)n Roadway Desi
T MRoadsi de De s(AASHTOR011)d e, O
T AODOT Standard Specificati o@T,209) Hi ghway Construct
T AODOT Construction Standard Drawings, o0 Latest Revi s
T AManual on Uni f oDew iTaad fficr CHtnrt @ GASHT@G A009) Hi ghways, 0
T AOkl ahoma Department of Transpo20iati on Drainage Des
T AUser adseNoBenefit Analysis (AASHTOH200hways, 3rd Edit
1 ODOT policies/procedures that are provided to the Consultant

I n accordance with ODOT6és Rural F u n ¢t0ihas a ddssificatioasfs i f i cat

a Principal Arterial Highway; see Appendix .
This preliminary engineering study utilizes ODOT Roadway Design Manual design criteria tables.
Preliminary design of US-70 utilizes the following design criteria:
1 Design Speed: 65 mph
o (ODOT Roadway Design Speed Memo, Appendix I)
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1 Superelevation = 8% maximum superelevation
0 (AASHTO Min. Radii for superelevation Rates, emax=8%, Table 3-10, Appendix I)
91 Vertical Curve K-Crest = 193, K-Sag = 157
0 (AASHTO Design Control for Vertical Curves, Table 3-35 and Table 3-37, Appendix I)
0 (ODOT Roadway Design Manual, Section 7.2.1.3, Appendix I)
91 Clear Zone: 30 feet with 1:6 side-slopes
0 (AASHTO Roadside Design Guide Clear Zone Distances, Table 3-1, Appendix I)
1 Maximum allowable longitudinal grade of 5%
0 (ODOT Roadway Design Manual, Table 12-8, Appendix I)
T Terrain Type = fdALevel o
(ODOT Initiation Report, Appendix I)

4.3.1 Geometrics
4.3.1.1 Horizontal Alignment

US-70 utilizes rural principal arterial design standards and superelevation calculations use the eight percent
superelevation design tables.

4.3.1.2 Vertical Alignment

Mainline vertical curves meet or exceed the recommended AASHTO K values for the project design speed.
Grades near the existing causeways and on the bridge are zero to keep the amount of fill to a minimum on
the causeways. A five-foot profile grade raise was used to accommodate a 100-year flood event. The raise
will allow the roadway subgrade to be 1-foot above the 50-year design storm event. The five-foot raise was
determined using current hydraulic data for the lake at the different storm events and then setting an
elevation for the roadway that is a few feet above the desired storm.

4.3.2 Typical Sections

Segment 1 and 5 typical sections on all alternatives investigated on the US-70 mainline consist of four 12-
foot lanes with 10-foot shoulders and 16-foot two way left turn lane (TWLTL). The edge treatment consists
of an open shoulder with a 1:6 slope to the clear zone then either a cut slope to a ditch or a fill slope to
existing ground. For Segment 2 typical sections, See Section 4.4. Segment 3 and 4 typical sections on all
alternatives consist of four 12-foot lanes with 10-foot shoulders and guardrail on both sides. Two edge
treatments were investigated to compare and contrast the use of retaining wall along the causeway. The
first edge treatment consists of 1:3 fill slopes behind the guardrail to existing ground. The second edge
treatment consists of a retaining wall next to the shoulder to reduce fill material into the lake. The use of a
10-foot should throughout the corridor is to increase safety with the longer bridge length and causeway with
guardrail on both sides there are limited areas beyond the shoulder for refuge. Refer to Appendix B for
typical section sheets.

4.3.3 General Considerations

The following general considerations and assumptions assisted in the design of all the alternatives:

1 Improve facility from 2 lanes to 4 lanes
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1 Minimize impacts to lake and surrounding communities
1 Minimize impacts to environmental features
1 Maintain two lanes of traffic during construction

4.3.4 Construction Sequencing

All alternatives have a similar sequence of construction to provide maintenance of traffic during
construction. The number of phases within each segment depends on the offset from the survey centerline.
Refer to Appendix C for plan view of the proposed construction sequence. Typical sections are shown
below to help illustrate the maintenance of traffic for the different offsets.

A zero-foot offset from the survey centerline or on the existing alignment will require three phases of
construction. This proposed sequence will require partial embankment construction with temporary paving
at an interim embankment elevation to maintain traffic. See Figure 21 below. If the alignment is offset to
the south the first phase of construction will be a partial embankment to the north to allow traffic to be
maintained during phase 2 of construction which will be to the south.

PHASE 1
; PO .. 0 37-0"
L T ‘ UNDER CONSTRUCTION
39-0° PHASE 2

‘ UNDER CONSTRUCTION \

T
PHASE 3
5-0', 6-0" 120" _ _ 12-0" _ 4-0" 39'-0"
‘ ‘ ‘ L ‘ 1 ‘ UNDER CONSTRUCTION |
’ \ A N

I = —Tima.

Figure 21: On Alignment Construction Sequence

Both a partial offset of 27.5-foot and a full offset of 57-foot from survey centerline were investigated. The
offset distances investigated allow for at least 2 lanes to be constructed off to the side in the first phase of

Garver Project No. 20T03060 Page 61



K )2
,“3 JP 33873(07): UB Over Lake Texoma (Franklin D. Roosevelt Bl
OKLAHOMA Preliminary Engineering Stut

Transportation

construction while maintaining traffic on the existing alignment. The segments of the project that are offset
from the survey centerline will be constructed in two phases. The first section of the typical to be constructed
will either be the north or south section depending on the offset direction. If the alignment is offset to the
north the first section of the typical to be built will be the north section and if it is offset to the south the south
section will be built first. The next phase of construction for the offset alignment segments will be to construct
the other half of the typical not constructed in the previous phase. Refer to Figure 22 and Appendix B.

PHASE 2

39-0"
UNDER CONSTRUCTION

39-0"
UNDER CONSTRUCTION

PHASE 3
4'-0"

Figure 22: Offset Alignment Construction Sequence

In all the alternatives Willow Springs Road will be closed and detoured to reconstruct the roadway up to the
new proposed grade of US-70. A temporary drive will need to be constructed to provide access to Johnson
Creek Campground during construction. Refer to Appendix B for Willow Springs Road and temporary drive
plan and profile.

4.3.5 Compensatory Storage

Compensatory storage may be required when there is a loss of flood storage due to fill material being
placed into the floodplain for specific lakes in Oklahoma. This requirement is regulated by US Army Corps
of Engineers and is usually defined as fill placed between the normal pool elevation and the flood pool
elevation. The Lake Texoma average normal pool elevation is 617 ft, and the flood pool elevation is 640 ft,
see Figure 23. The additional storage to compensate for the loss of flood storage must be within these
elevations in the lake flood storage area.
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Figure 23: Compensatory Storage Partial Offset of 27.5 ft

The amount of compensatory storage needed varies with each alternative depending on the offset from the
existing alignment and the raise of the vertical profile. Multiple alignments and typical sections were
investigated to try and reduce the amount of compensatory storage needed. The analyzed alternatives use
offsets both to the north and south of the existing alignment of zero, 27.5 feet, and 57 feet to compare the
amount of compensatory storage for each alternative. The use of retaining walls was also investigated to
reduce the amount of compensatory storage needed for the project, see Figure 24.

660

650

640

630

620

610

600

590
-260 -260 -240 -230 -220 -210 -200 -190

-180

-170

-160

-150 -140 -130 -120 -110 -100 -9 -80 -70 -60 -50 -40 -30 -20 -0 0 10 20

27-6"
100 120" 120" | 12-0" 120" 100"

Elevation 640
Flood Pool

\ Fillinto Compensatory Storage Area
Elevation 617 #
Average Normal Pool

Figure 24: Compensatory Storage with Retaining Wall

Alternative 6-2B was developed to understand methods to mitigate compensatory storage. The methods
developed were extrapolated to the remaining alignment alternatives as possibilities for compensatory
storage mitigation. This is further defined in Section 6.0 of the report.
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4.4 Bridge
4.4.1 Bridge Design Criteria

A bridge design criterion was developed in accordance with standard ODOT policies and procedures for
the preliminary engineering study of the various bridge options. The site conditions were determined to be
comparable for the alignments investigated in this study and are reported in Appendix J.

The US-70 over Lake Texoma (Franklin D. Roosevelt Bridge) Preliminary Engineering Study 7 Bridge
Replacement Report was also developed to function as a companion to this report to cover bridge specific
replacement options in detail and describe the method for determining the most cost-efficient bridge
replacement option for each proposed alignment. Refer to Appendix K for the Bridge Specific Replacement
Report.

4.4.2 Bridge Options

To determine the most economical bridge design option, initial design and cost estimates were created for
Alignment 6-2 to understand the relationship between superstructure costs and substructure costs and to
find efficient combinations. This phase of bridge option investigation included twelve different
superstructure configurations and various configurations of drilled shaft sizes, count and spacing. Refer to
Appendix M for Bridge Layout Sheets and Concept Details.

4.4.2.1 Superstructure

Twelve superstructure types were investigated for the preliminary bridge design to determine the most
economical bridge type. Various materials and span lengths were required to be investigated to determine
the cost interaction between the superstructure and the substructure.

The steel superstructure options required optimization to determine the most economical configuration of
beam spacing, beam sizing, span lengths, and number of spans per structural unit. Although steel
superstructures tend to be most costly per square foot of bridge than prestressed concrete superstructures,
the additional span lengths that steel structures can obtain from continuous spans allowed for a reduction
in number of spans and subsequently the number of drilled shafts required.

Initially all options that were investigated included a superstructure based on a propose d -Db6 over al |
typical section of four 12-foot lanes, withtwo 10-f o ot s h o u |l d ,-Shapedparapetoraffit ifs, afd

an 80 t hi gRgur 25). Khe phlasedcondition of Alignment 6-6 was not considered until the most
economical superstructure and substructure configuration was determined with the Alignment 6-2 bridge
configuration.
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Figure 25: Bridge Typical Section

The twelve superstructure options that were evaluated during the span optimization are as follows:
1. AASHTO Type IV Prestressed Concrete Beam i 105 LF spans with 7 beam lines

©o NG kM~®N

S
N P O

4.4.2.2 Substructure

Reinforced concrete piers of various column and
drilled shaft configurations were investigated to
determine the most economical structure.
Columns were assumed to be circular with a

mi ni mum di améber anpnt A 6

columns were analyzed if the required diameter of
the column -eaceeded 66

Drilled shafts were provided for each column and
required permanent casing due to being
constructed in open waters. For quantity purposes,
the casing was assumed
overburden soil to be lower than the muck line
level. Soil is assumed to be capable of self-

AASHTO Type J Prestressed Concrete Beam 1 130 LF spans with 7 beam lines
TxDOT Type Tx70 Prestressed Concrete Girder i 150 LF spans with 7 beam lines
TXDOT Type Tx70 Prestressed Concrete Girder i 160 LF spans with 10 beam lines
Nebraska University NU2000 Prestressed Concrete Girder i 175 LF spans with 8 beam lines
Nebraska University NU2000 Prestressed Concrete Girder i 180 LF spans with 9 beam lines
Steel Plate Girder i Three Span Continuous Unit (128-160-128) with 6 beam lines
Steel Plate Girder i Four Span Continuous Unit (128-160-160-128) with 6 beam lines
Steel Plate Girder i Four Span Continuous Unit (160-200-200-160) with 6 beam lines

. Steel Plate Girder i Four Span Continuous Unit (256-320-320-256) with 6 beam lines

. Steel Rolled Shape (W40x277) i 120 LF spans with 10 beams lines

. TXDOT Tx84 Spliced Prestressed Concrete Beams i Four Span Continuous (190-250-250-190)

Figure 26: Typical Pier Configuration
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support, which will no longer collapse, and casing would no longer be required.

Substructure calculations were calculated for each of the twelve superstructures to determine the size and
configuration for each superstructure type.

4.4.2.3 Bridge Option Selection

A bridge option was selected for the overall project cost estimate by generating quantities and cost
estimates for each of the twelve superstructure options and its associated substructure configuration. This
was done f ari dage5,aln00 éa bl 0, 6 2 Separabtersieragos wereTnkestigated due af
the differing site conditions for Alignment 6-17B and 6-18B, compared to all other alignments. This
difference is primarily due to the rock elevation differences (Refer to Appendix O for geotechnical reports
and findings) and the assumed efficiencies during construction that occur with constructing a bridge that is
over twice in length.

4.4.2.4 Other Bridge Option Considerations

Alignment specific considerations were made based on the requirements of the preliminary design.

The adjustments made for specific alignments are as follows:
1 All Alignments

o Prestressed Concrete Girder (Tx70) i This pay item was used for the Tx84 spliced
prestressed girder option and the unit cost was increased to $500 per linear foot to account
for the additional material and construction requirements.

1 Alignments 6-6A & 6-6B

0 The density of reinforcing steel to concrete was increased by 25% to account for phased
construction; however, unit prices remained the same as the other alignment options.

o Removal of existing structure was only included in this alignment since the proposed bridge
will have to be constructed in the same location as the existing Roosevelt Bridge. Final
design may include removing the existing structure, despite the alignment chosen, which
would not be reflected on the other cost estimates shown.

1 Alignments 6-17B & 6-18B

0 A5% reduction was applied to all unit costs, except for piles and approach slabs, to account
for construction efficiencies, due to the bridge length being approximately twice the length
as all other options.

o Two top of rock elevations were determined based on the variation in foundation material
This only occurs to the south of the existing Lake Causeway and is approximately 20 feet
higher than the rock elevation in the middle portion of the lake. This allows for a shorter
drilled shaft length and a smaller drilled shaft diameter.

4.4.2.5 Bridge Option Summary

Quantities and cost estimates were made for twelve bridge options for the full offset of the existing
alignment (Table 14) and for the new southern alignment (Table 15) for a total of twenty-four quantities
and associated cost estimates.
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4.4.3 Retaining Walls

This study includes investigating the use of retaining walls at three locations in the study corridor to minimize
the long- and short-term impacts to the right-of-way and compensatory storage. These locations include
the north and south embankments of the western approach in Segment 1 prior to the Roosevelt Bridge, the
embankments of the causeway in Segment 3 and Segment 4.

4.4.3.1 Retaining Wall Types

The selection of a retaining wall type is determined by the existing and proposed conditions at the wall
location. Retaining walls are categorized by the method of construction of either a fill-wall, which is
constructed from the bottom-up, or a cut-wall which is constructed from the top-down.

The recommended retaining wall types for this project are as follows:

WallType CutWallor Fillwall FillwallOnly
Type SoldierPile Wall Mechanically Stabilized Earth (MS
Class Externally Stabilized Internally Stabilized
Mechanism Driven Piles and Lagging Select Backfill and Soil Reinforcir
Maximum Height 25 ft. 25ft.

4.4.3.2 Segment 11 Cut and Fill Walls

The roadway is proposed to be widened, and the vertical grade of the proposed approach roadway is to be
raised to accommodate an increase in the bridge profile elevation for the prevention of over-topping during
high-water flood events. These proposed changes to the roadway cause the toes of the embankment to
extend past the current right-of-way line. The use of a fill-wall at the western approach will mitigate the right-
of-way conflicts in the low area through Segment 1, which is expected to be beneficial due to the current
developments to the north and the south of US-70. East of this low area, the topography begins to increase
elevation on each side of the roadway, caused by a previous cut through a ridgeline immediately west of
the Roosevelt Memorial Bridge. In this high-elevation area, a cut-wall could be utilized to prevent right-of-
way impacts on the north and south side of US-70.

Figure 27: Potential Retaining Wall Areas
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