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APPENDIX C 1T BENEFIT -COST ANALYSIS
East Loop Tiger Il Discretionary Grant Application
Introduction

This report presents additional information on berwdgt analys for the East Loofroject.
This benefitcost analys attempts to measure the doNalue of the benefits and costs of the
Projectto all members of societiyesidents of the United States) aNPV basis. TheProject is
being built in two sections with independent utility. Secarf the East LoogProject would not
require any Tiger IGrant funding andh portion ofSection 2 would require $23 millioof Tiger

Il Grant funding The $23 million of Tiger lIGrant funding that is requestedtcomplete the
construction of 8ction 2 of the Project is 19 percent of the total fundinfpr the East Loop
Project.This benefitcost analysis only focuses &action2 of the Project since this sectiomas
independent utity (seeFigure 1). Thelimits of Section 2 of thé’rojectare from FM 3068 to the
Port of Brownsville(7.6 miles) As the analysis below indicates, the $23 million in TIGER I
Grant funding will return over $42 million in benefith approximately 2:1 benefit ratio

The study area for thisebefitcost analysigovers the eastern portion of the City of Brownsville
that is located ahe southern enaf Cameron Countpdjacent to the United States border with
Mexico. Figure 1 shows the study area, defined as:

e Western boundary U.S. 77/83

e Eadern boundaryi The Rio GrandeRiver (United States border with Mexico) and
approximately 0.8 miles to the east of the City of Brownville city boundary

¢ Northern boundary Approximatelyl.0 miles north otate Highway(SH) 48 from U.S.
77/83 to FM 511 andpproximately0.5 miles north of SH 48 from FM 511 to the eastern
boundary of the study area

e Southern boundary The Rio Grande Rivetfnited States border with Mexico)

This report includes fowsectionsReport Section 1presents @roject summary that providea
starting point for the benefttostanalysis.Report Section 2presents th&lo-Build scenariahat
providea @A base clheseltsandtcdstaftSection 2 of théroject(Build scenario)were
measured againsand Report Section 3presents the quantifying andonetizing ofthe full
range offuture costs and benefits of the Tiger Il Grant funded portion of Section 2 Bfdjeet
Report Section4 presents theiscounting of futurdenefitsand costs to present the NPV of the
net benefitsand a conclusion stating tlextent to vhich the benefits of the Tiger Grant funded
portion of Section 2 of the Projewill exceed thecosts on a NPV basis.

1. Project Summary

This section provides a startipgint for thebenefitcostanalysis and includes summaries of the
current infrastructuredescription ofSection 2 of thé’roject general justification foSection 2

of theProject population that will benefit frorsection 2 of thd’roject the economic effects of
Section 2 of thé’roject project benefits, and the projeantling.Figure 1 preseng Section 2 of
the Projectand studyarea
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Figure 1. Section 2 of the East Looproject and Study Area
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TIGER Il Grant Funding Application ($20 Million)

Source: HNTB, 2010.

Current Infrastructure

Today, approximately 5.45 miled theproject area isndevelopedandand approximately 2.15

miles consists of existintyvo-laneroadways Current
the following:

infrastructure in the project area includes

Southernportionfrom FM 3068to Dockberry Road This 2.5mile portionof the project

areaconsistsof undeveloped land with two intersectimgadways The twointersecting
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roadways include South Browne Avenadwo-lanenorth-southcollectorthat intersects
the project ara appraimately 1.3 miles northeast &M 3068and Dockberry Rogda
two-lane eatswest secondary arteridhat intergcts the project area about Zriles
northeast oFM 3068.

e Central portiorfrom Dockberry Road t&H 41 This 2.0 mile portionof the project area
consists of 0.9%niles of undeveloped land and 1.05 miles of FM 1&h®-lane primary
arteria). Florida Rod is an eastwest collectorthat intersects FM 1419 in the project
area approximately.@ mile north of Dockberry Road.

e Northern portion from SH 4 to the Port of BrownsviileThis 3.1 mile portion ofthe
projectarea consists of 1.riles of SH 4 fwo-lane primary arteridlandapproximately
2.0 miles of undeveloped land

Proposed Project

Section 2 of theProject would be approximately 7.éniles from FM 3068 to the Port of
Brownsville and include a new ndalled, 4lane divided highway (interim construction of 2
lanes) with bridges &M 3068and SH 4(seeFigure 1). Approximately 1.1 miles oBection 2
of the Projectwill be located in the City of Bownsville and approximalye 6.5 miles will be
located in uninorporated Cameron County.

Justification for the Proposed Project

The new roadway and bridges wi#duce longerm maintenance and repair of the overburdened
streets and highways in the study area, reduce travel times on congested streets and highways,
improve livability by eliminating the high number of hazardous and overweight truck traffic
traveling through school zones, and significantly improve safety by reducing vehicle crashes in
the study area. The project will also result in reduced freight travel times for this National
Export Initiative project.

Population that willBenefitfrom the Proposed B®ject
The population that will benefit froi8ection 2 of thérojectincludes the following:

e Truck traffic that currently uses the SH 48/SH 4 corridor to access the Port of
Brownsville and the Veteranods | ntffethatat i ona
currently uses FM 511 to access the Browns\8lbeith Padre Island Airport.

e Passenger vehicle users within the study area that use the transportation network that
currently serves 't he Porlnternaidnal Bridgeavhosv i | | e,
Tomates and the Brownsvill&South Padre Island Airport (FM 511, SH 4 4,FM
1419 and FM 3068).

e Children attending schools six school zones along SH 4 (2 Elementary, 3 Intermediate
and 1 High School).
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¢ Residents of the City of Brownsville a@@hmeron County.
Economic Effects of the Proposed Project
The economic effects of Section 2 of the Project include the following:

e The areas immediately adjacent to the Port of Brownsville and the BrowrfSuili
Padre Island International Airport wake increased economic growth.

e The international movement of goods will be facilitated through the improvement of
facilities to the Port of Brownsville and the Brownsville/South Padre Island International
Airport.

e Improved access to the Port of Browiisvand the Brownsville/South Padre Island
International Airport will help in reducing the cost of moving services, goods, and
people.

Project Benefits

This section summarizeSection 2 of theProjecbs expected benefits wit
good epair, ecoomic competitivenesssafety and livability within the Browrsville and

Cameron County aredeport Section 3 presents the quantifying and monetizing of each of

these benefits.

State of Good Repair

Section 2 of thérojectis expected tamprove the ste of good repaiof roads within the study
area by reducing longerm maintenance and repair coststhe overburdenedtreets and
highways in the studgrea sincethe project wouldremoveoverweighttruck traffic from these
overburdened streets andghways.Currently, overweighttruck traffic predominantlyuse the
transportation network thaaer ves t he Port of Brownsvill e, t
and the Brownsvillé&South Padre Island Airport (FM 511, SH 48/SH 4, FM 1419 and FM 3068).
Secion 2 (from FM 3068 to the Port of Brownsuville) of the East Ld@pjectwould provide a
facility capable of handling the significant amount of truck traffic between the Brafge and
Airport and greatly reduce the maintenance needsMrbll, SH 48/SHi, FM 1419 and FM
3068 The reinforced concrete pavement on the East Loop Corridor wil edgluce
maintenanceosts.

Economic Competitiveness

Section 2 of theProjectis expected to improvéhe economic competitiveness the City of
Brownsville and Cameron Counlby reduciry travel times for passenger vehicle useithin the
study areasincea significant amount ofrucks on congested streets and highwaysuld shift
their route toSection 2 of theProjectthat would provide a facility capable of handling a
significant amount of truck trafficin addition passenger vehiclesersand truck trafic is
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expected to experience travel time savings, steetion 2 of thd’rojectwould redirect truck
traffic from congested streets and highways within the study area to a roadway specifically
designed for truck traffic.

Safetyand Livability

Section 2 otheProjectis expected tgignificantlyimprove safety byeducing vehicle crashas

the studyarea sincethe project willremove truck traffidrom the transportation network that
currently serves t he Port of B ridyey @arsd vthel | e,
BrownsvilleSouth Padre Island Airport (FM 511, SH 48, FM 1419 and FM 306Bg
transportation network that currently serves the Port, Bridge and Ainasricrash rates that
vastly exceed the statewide crash rates for similar facilitieaddition,Section 2 of thé>roject

is expected to improve the livability within the study by eliminating hazardous and overweight
truck traffic fromsix school zones (2 Elementary, 3 Intermediate and 1 High School).

Project Funding

The Cameron CountyRe gi on al Mo bi | C€RMAAGeEndiab Engineering (
Consultant GEC) has developed a preliminary estimate of the development capital costs
required to implemen$ection2 of theProject The estimated total project cost fdection 2 of

the Projectis approximately $50.8 millionTable 1 presents a breakdown of the funding sources
that was identified by the CCRMA.

Table 1. Funding Sources for the Proposed Project

Source Estimate Status
Brownsville Navigation District $7 million| Committed
City of Brownsville $1.5 million| Committed
Texas Department of Transportation (TxDOT) | $14.3million | Committed
Cameron County $5 million | Committed
Tiger Il Grant $23.0 million Pending
Total $50.8 million

Source: HNTB, 2010.

The ptal cost ofSection 2 of theProjectis estimated at $50.8 million. The CCRMA has
identified $27.8 million in funding fronlocal and state funds. The TigerGlant request of $23
million would fill the gap ®eded to completgection 2 of théroject

2. No-Build Scenario

This sectiondescribes th&lo-Build scenario thatncludesan assessment of the way the study
area would look ifSection 2 of thé°rojectdoes not get built (if the project does meteive the
requested Tiger Il @nt funding. The No-Build scenario includes the existing conditions and
any projected changes that would occur eveBeittion 2 of théProjectwere not funded (see
Figure 2). The purpose of th&lo-Build scenario assessment was to provide a baseline that
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Section 2 of thé’rgect cost and benefits were measuar againsf{seeSection3). The conditions
for the No-Build scerario are based on data frothe Brownsville MPO and the Texas
Department of Transportation. This sectisammarizes the road networkavel time and

crashs for theNo-Build scenario.

Figure 2. No-Build Scenario
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2009; and te Brownsville MPO 1999 and 2030 Travel Deméahadel (TDM).
* The total number of crashes for the{Baild scenario includes the average of the total crashes from 2006

to 2009.
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Road Network

The study area roadway network for the-Blaild scenario includs approximately 328.9 miles

of roadway. Approximately 328.0 miles of the roadway network includes existing roadways and
approximately 0.9 miles includes new planned and funded roadways. The following planned and
funded roadway projects are included in tR€10 - 2035 Brownsville Metropolitan
Transportation Plan (MTP) (séégure 2):

e East Loop (Section 1) from the Veteranod
(approximately 0.9 miles will be new roadway and the remainder of the project will be
improvements tohe existing roadway).

Widening of SH 48 to four lanes from U.S. 77/83 to Old Port Isabel Road.

e Widening of FM 511 to four lanes from the northern boundary of the study area to SH 48.
Intelligent Transportation Systems (ITS) improvements that includengiallation of
changeable message signs along SH 48 from Old Port Isabel Road to FM 511.

e Widening of Capt. Donald L. Foust Road and Old Texas 48 from FM 511 to SH 48.

Widening of R L Ostos Road from FM 511 to approximately 1.8 miles east of Coffee
Port Road.

The road network within the study area includes one expressway (U.S. 77/83), primary arterials,
secondary arterials, collectors and local streets. Primary arterials within the study area include
FM 511, FM 3068 FM 1419, SH 4 and SH 48. The seconadeyials and collectors within the
study area are constituted of a grid system with majorveast and norttsouth secondary
arterials and collectors at ongle intervals and the large majority of the local streets within the
study area serve the resndi@al areas that are located on the western portion of the study area.

Level of Traffic Congestion

Passenger vehicles and trucks that use the transportation network that currently serves the Port of
Brownsville, the VetandtkeBrovasvillesSduth Padre tsland Aigdrt Br i d
(FM 511, SH 485H 4,FM 1419 and FM 3068xperiencesignificant levels otongestiorthat

resuls in significanttravel delays The volumeto-capacity (V/C) is the ratio of the number of

vehicles using the road tbe capacity of the road and is an indicator of the level of congestion

on a roadwayTable 2 presentghe 2015V/C ratio for the five roadways that are included in the
transportation networkhat currently serveshe Port of BrownsvilleV et er andiieal | nt er 1
Bridge,and the Brownsville&South Padre Island Airport.

Table 2. Congestion on Roadways whiin the Study Area (2015
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Roadway Limits Vi C LOS Level of Congestion
Ratio
SH 48SH 4 Port of Brownsville to 1.03 F Over Gapacity
Veteranods | nt
FM 1419 SH 4 to FM 3068 (West) | 0.79 D Near Stable Flow
FM 1419 SH 4 to FM 3068 (East) | 0.15 A Free Flow
FM 511 SH 48 to FM 3068 0.90 E At Capacity
FM 3068 FM 511 to FM 1419 0.23 A Free Flow

Brownsville MPO, 2010.

Crashes

Under theNo-Build scenario, he crash rates on SH 48 and SH 4 located in the northern portion

on the study area compare very unfavorably with the statewide rates for RRfY0&. State

highway, the statewide crash rate was 85.99 crashes per one hundred vehicle milesbfam an ur
roadway and 199.68 crashes per one hundred vehicle miles for a rural roadway. Based on year

2008 crashes for SH 4Between FM 511 and SH, a 3:-B88le segment with an average
Annualized Daily Traffic of 21,725 vehicles, at one hundred million vehiclesthis segment

of roadway would have a crash rate of 445.3 crashes per one hundred million vehicle miles. For
the segment of SH 4 between SH 48 an&.U7/83, a 1.55 mile segment with an average

Annualized Average Daily Traffiof 32,333 vehicles, ther@ashrate would be 382.Erashes per

one hundred million vehicle miles.

Table 3 illustrates the crashes and associated fatalities and injuries occurring on SH 48, SH 4

and

addi ti

within the study area.

onal

roadways
Memorial International Bridgeand BrownsvilleSouth Padre Island Airpothat are located

n t he

Table 3. Crash Data on Roadways within the Study Area (2006 to 2009)

Injuries
Total (includes
Roadway Limits Collisi Fatalities | possibke and
ollisions
unknown
injuries)
SH 48 FM 511 to SH 4 471 2 387
SH 4 SH 48 to US. 77/U.S. 83 279 0 216
FM 1419 SH 4 to FM 3068 (West 289 4 247
FM 1419 SH 4 to FM 3068 (East 15 1 10
FM 511 SH 48 to FM 3068 78 1 65
FM 3068 FM 511 to FM 1419 4 0 6
TOTALS 1136 8 931

Source: Texas Department of Transportation Traffic Operations, Data Analysis; year 2009 not.certified
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3. Project Benefitsand Costs(Build Scenario)

This section describes thenefits and costs of thguild scenario that icludes an assessment of
the way the study area widuook if Section 2 of thé’rojectgetsbuilt (if the project receivethe
requestediger Il Grant funding). The full range aindiscountedbenefitsand costsliscussed in
this section were measured agaitheNo-Build scenario (se®eport Section 3. Construction
letting for Section 2 of theProjectcould begin as early as the second quarter of 2013, with
construction completed and the project open to traffic by early,20&8efore, the beginning
point of theyearby-year stream of benefitand costss 2013 (the first year in which the project
will start generating benefitsr costy and the endinggint is 2030(the usable life oSection 2
of the Projectwithout capital improvementBenefits ofSection 2 dthe Projectare expected to
accrueover an assumed5year project lifespan (2015 tB030Q. This section presents the
guantifying and monetizing of the full range of future beneditsl costsof Section 2 of the
Projectfrom 2013 to203Q

Project Benetts

This section presents the quantifying and monetizing of the full ranigenefits ofSection 2 of
the Project The benefits oSection 2 of thé’rojectwere quantified by comparing tlvenditions
under theBuild scenario with théNo-Build scenarioandmonetized by applyingtandard dollar
values to the quantitied\ life-cycle (2013 t02030 benefit analysis approach was used in
estimating the benefits @ection 2 of theéProject The benefits are discussed for each of the
long-term outcomes oBection2 of the Projectthat includes state of good repair, eaomc
competitiveness, safegnd livability.

State of Good Repair

When comparing the Build scenario with tN®-Build scenario, Section 2 of theroject is

expected to reduce lortgrm mainénance and repair cost$ the transportation network that
currentlys er ves t he Port of Brownsvill e, Vet er anos
South Padre Island Airport (FM 511, S#8, SH 4, FM 1419 and FM 3068). The letegm
maintenance and pair costs of the current transportation netwitrét serves the Port, Bridge

and Airportwill reduce, since a significant number of vehicles andksuweill use Section 2 of
theProjectto access the Port, Bridge or Airptotavoid traffic congestian

Figure 2 shows Section 1 of the East Lo®mject that is included in the NBuild scenario
Section 2 of the East Loopdject (sed-igure 1) will complete the East Loopr8ject to provide

a roadway that connectsh e Por t o f B r o wntermatidndl Bridge,tahdethe Vet er
Brownsville/South Padre Island International Airport. The compl8esction 2 of thécast Loop
Project will provide congestion relieve on the transportation network that currently serves the
Port, Bridge and Airport and is thalg project included in the 201R035Brownsville MTP that

will provide congestion relieve on the transportation network that currently serves the Port,
Bridge and Airport.The current congestion levels of thransportéion network areshown in

Figure 2. A significant number of vehicles and truckse expected to use Section 2 of the
Project to access the Port, Bridge or Airport to avoid traffic congestion. The reduced number of
vehicles and trucks on treirrenttranspotation networkwill result in a reuction in longterm
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maintenance and repair ¢t®®fthe roadways included in the netwpdincethe vehicle miles
travelled (VMT) onthe network will reduce. fie analysis of the lonerm maintenance and
repair cost®s a result of Section 2 of tReoject are based on the followirassumptions

The longterm maintenance and repair benefits were calculated for the entire East Loop
Project and proportionally allocated to the proportion of the East Loop Project cost that
would be fundedy the Tigerll Grant. The Tigenl Grant portion is 30 percent of the
total cost for the East Loop Project.

1999 and 2030 Brovaville MPO TDM data was used to tamate the 2015 and 2030
VMT on the transportation network that currently serves the Port, BridgeigpaitAsee
Tables4 and5b).

Thetotal VMT on thetransportation network that currently serves the Port, Bridge and
Airport for 2015and 2030were estimated by applying a 2.55 percent annual growth rate
to the 1999 Brownsville MPO VMTThe 2.55 percent gwth rate is based on the VMT
growth for the Brownsville MPO model from 1999 to 2030.

5 percent(2,589)of the daily vehicles on thérangortation network thaserves the Port,
Bridge and Airportunder the NeBuild scenarioare trucks therefore5 percent of the
VMT under the NeBuild scenario are truck travel.

75 percent of the trucks that use the transportation network that currently serves the Port,
Bridge and Airport wi use the East Loop Projeafter completion

6,000 vehicleson the transpoation network that currently serves the Port, Bridge an
Airport are estimated touse East Loop (Section &) the first year after completion
(2015).

20,000 vehicles on the transportation network that currently serves the Port, Bridge and
Airport are emated to use East Loop (Section 2) in 2030.

The monetary value of loAgrm maintenance and repair were obtained from a
publication regarding the evaluation of truck impacts on pavement maintenance costs that
was published by the University of CalifoanDavis Institute of Transportation Studies

in 1990 The results of the study indicate that, on a typical roadway, the average annual
maintenance cost per heavy truck per day amounts to approximately $7.60 per mile per
year and the corresponding cost passenger car igpproximately $0.08The 1990

annual maintenance cost was adjusted to reflect the maintenance cost in the opening year
(2015) by applying a 2.55 percent annual growth factor. The 2015 maintenance cost that
was used in this analysis per tigaruck per day amounts to $14.26 per mile per year and

the correspondingost per passenger car is $0.150

As mentioned earlier, the long term maintenance and repair costs of the transportation network is
based on the VMTTable 4 showsa comparisorof the VMT for the NeBuild and Build
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scenario in the opening year (2015). In 2015 the Build scenario will result in a reduction of
41,705 VMT on the transportation network that currently serve the Port, Airport, and Bridge.

Table 4. Build and No-Build VMT C omparisonin the Opening Year (2015)

Roadway Limits No-Build Build VMT
VMT VMT Reduction
SH 48/SH 4 Port of Brownsville to US 77/83 205,858 182,005 -23,854
FM 1419 SH 4 to FM 3068 (West) 104,496 92,388 -12,108
FM 1419 SH 4 to FM 3068 (East) 7,221 6,384 -837
FM 511 SH 48 to FM 3068 39,378 34,815 -4,563
FM 3068 FM 511 to FM 1419 2,957 2,615 -343
Total 359,911 318,206 -41,705

Table 5 shows a comparison of the VMT for the {Baild and Build scenario in 2030. In 2030

the Build scenario Mliresult in a reduction of 139,016 VMT on the transportation network that

currently serve the Port, Airport, and Bridge.

Table 5. VMT Change in the Opening Year (2030)

Roadway Limits No-Build Build VMT
VMT VMT Reduction
SH 48/SH 4 Port of Browrsville to US 77/83 300,333 220,820 -79,513
FM 1419 SH 4 to FM 3068 (West) 152,453 112,091 -40,362
FM 1419 SH 4 to FM 3068 (East) 10,535 7,746 -2,789
FM 511 SH 48 to FM 3068 57,450 42,240 -15,210
FM 3068 FM 511 to FM 1419 4,314 3,172 -1,142
Total 525,086 386,069 -139,016

Table 6 shows a comparison of the Build and-Ruoild scenario for the lifeycle (2013 to 2030)

of the East Loop Project and the total value of maintenance reductions for both the East Loop
Project and thdiger Il Grant portion othe Roject. The total undiscounteldenefits as a result

of the Tigerll Grant portion of the East Lodproject are $,589374.
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Table 6. No-Build and Build VMT Comparison (2013 to 2030)

Daily VMT Total Value Total
Calendar | Project Reduction | Truck F\’fzrspnal : o (Tiger li

Year | Year inVMT | VMT SIES | WMETTENETES | S ey,

No-Build | Build VI RESUGIETE | o

(US Dollars)

2013 1 N/A N/A N/A N/A N/A N/A N/A
2014 2 N/A N/A N/A N/A N/A N/A N/A
2015 3 359,911 | 318,206 41,705 17,996 23,709 $260,173 $78052
2016 4 369,089 | 322,343 46,746 20,171 26,575 $291,621 $87,486
2017 5 378,500 | 326,533 51,967 22,424 29,543 $324,194 $97,258
2018 6 388,152 | 330,778 57,374 24,757 32,617 $357,925 $107,377
2019 7 398,050 | 335,079 62,972 27,172 35,799 $392,846 $117,854
2020 8 408,200 | 339,435 68,766 29,672 39,093 $428,993 $128,698
2021 9 418,610 | 343,847 74,762 32,260 42,502 $466,402 $139,921
2022 10 429,284 | 348,317 80,967 34,937 46,030 $505,109 $151,533
2023 11 440,231 | 352,845 87,385 37,707 49,679 $545,151 $163,545
2024 12 451,457 | 357,432 94,024 40,571 53,453 $586,568 $175,970
2025 13 462,969 | 362,079 | 100,890 | 43,534 57,356 $629,398 $188,819
2026 14 474,775 | 366,786 107,989 46,597 61,391 $673,683 $202,105
2027 15 486,881 | 371,554 115,327 49,764 65,563 $719,464 $215,839
2028 16 499,297 | 376,384 122,912 53,037 69,876 $766,784 $230,035
2029 17 512,029 | 381,277 | 130,751 | 56,419 74,332 $815,688 $244,706
2030 18 525,086 | 386,069 | 139,016 | 59,986 79,031 $867,249 $260,175
Total 7,002,520| 5,618,967| 1,383,553| 597,003 | 786,550 | $8,631,247 | $2,589,374

Note: The longterm maintenance costs $éction 2 of thérojectand the portion oBection2 of the Project that will be funded
by the Tiger Il Granareincludedin the Project Costs Sectiar this document
N/A T TheProject wold not resit in any maintenance cost reductions fra@i3 to 2015sincethe Project will be under

construction

* The Tiger Il Grant portion of the maintenance costs saved for the Project is based on the proportion of the totiaécost of t

Project that wuld need Tiger Il Grant funding (30 percent).

Economic Competitiveness

When comparing thduild scenario with theNo-Build scenario, Section 2 of therojectis
expected to relieveongesion and generatéravel time savinggor personal vehicle anduick

usersof the transportation network that currently serve Ehe r t
International Bridge, and the BrownsvilBouth Padre Island AirpofEM 511, SH 48, SH 4, FM
1419 and FM 3068)The personal vehicle users will experience cedutravel times since
overweighttruck traffic will be redirected from the transportation network that currently serves
the Port, Bridge and Airport to Section 2 of tReojectand truck users will experience reduced

of

Brownsvi

travel times, since their mdlby wil | increase by using Section 2 of tReoject In addition, a

significant amount of personal vehicle users that currently usé&rahsportation network the

serves the Port, Bridge and Airpate expected tose the Section 2 of theroject to avoid

congesion on the current transportation network.
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Figure 2 shows Sectior8 of the East LoofProject that is included in the NBuild scenaio.
Section 2 of thé’roject (sed-igure 1) will complete the East Lap Project to provide a roadway
that connectsthe Port of Brownsville,t h e V g tinternational Bridge and the
Brownsville/South Padre Island International Airpofhe completed East Loodproject will
provide congestion relieve on the transportation network that currently skev&ort,Bridge
andAirport andis the only project included in the 202035Brownsville MTP that will provide
congestion relieve on the transportation nekwthat currently serves thPort Bridge and
Airport. The analysis of thevalue oftravel time savingasa result ofSection 2of the Projecis
based on the following assumptions.

e The value of travel time savings were calculated for the entire East Loop Project and
proportionally allocated to the proportion of the Project cost that would be funded by the
Tiger Il Grant The Tigerll Grant portion is 30 percent of the total cost for the East Loop
Project.

e 1999 and 2030 Brovaville MPO TDMdata was used to estimate the 2015 and 2030 V/C
ratios andAverage Annual Daily TravelNADT) on the transportation network that
currently serves the Port, Bridge and Airport (3ables7 and8).

e The total AADT on the transportation network that currently serves the Port, Bridge and
Airport for 2015 and 2030 were estimated by applying a 2.55 percent annual growth rate
to the 1999 Bownsville MPO AADT. The 2.55 percent growth rate is based on the VMT
growth for the Brownsville MPO model from 1999 to 2030.

e 6,000 vehicles on the transportation network that currently serves the Port, Bridge and
Airport are estimated to use East Lo(pection 2) in the first year after completion
(2015).

e 20,000 vehicles on the transportation network that currently serves the Port, Bridge and
Airport are estimated to use East Loop (Section 2) in 2030.

e The Speed for the NBuild and Build scenariosvere calculated by using the BPR
(Bureau of Public Roads) function.

Speed= FreeFlow Speed/(1+0.15*(V/L" 4)
Where,
v = Traffic Volume
¢ = Capacity of kcility
e The travel ime for the NeBuild scenarioand the Buildscenariowere calculated using
the appropria speed, AADTand length of theaadway segment affected by Roject
and the total value of time saved was calculated by multiplying the value of time with the
travel time savéin the Build scenario.

Travel Time = AffectedAADT * (Affected Length/Speed)
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Total Value of Time Saved %alue of Time * Travel Time Saved Build

e The capacity ofthe completedSection 2 of theProject will be 28,00(AADT and the
free-flow speed will be 50 miles per hour.

e The monetary values of the ca@ssociated with congestion were obtained from the U.S.
Department of Transportation Office of the Assistant Secretary for Transportation Policy.
Periodically, the U.S. Department of Transportation estimates the benefit of travel time

savings due the traffic congestion. The benefit of reducing travel time sureeaby the

value of time. In February 2003, the U.S. Department of Transportation estimated the
value of time for all purpose local surface travel to be $11.20 per hour (2000 U.S. $ per

personhour).

As mentioned earlier, the value of the travel timeegafor the transportation network is based

on the V/C ratio and the length of theadway segment affected by theject. Table 7 shows a
comparison of the V/C raticand travel timdor the NeBuild and Build scenarii the opening

year (2015).In 2015 the Build scenario will slightly increase the travel time for the

transportation network from 3,537,389 3,563,168, since the East LoBpoject will belonger

than the other roadways that serthe Port, Bridge andifort and users of the East Loop
Prgect will experience slightly longer travel times. A significant number of users (6000 vehicles

and trucks)are expected to use the East Ld&ipject, sine it will be less congested thaime
other roadways in the network. However, in 2016 the total ttawmelwill be lower for the Build
scenario when compared to the-Naild scenario.

Table 7. Travel Time Savingsin Opening Year (2015)

Roadway Limits No-Build Build Travel
VIC Travel V/IC Travel Time
Ratio Time Ratio Time Saved
(Hours) (Hours) (Build
Scenario)
SH 48/SH 4| Port of Brownsville to
US 77/U.S83 1.03 2,114,143 0.91 1,766,291 347,852
FM 1419 SH 4 to FM 3068 0.79 979,601 0.70 848,155
(West) 131,446
FM 1419 SH 4 to FM 3068 (East] 0.15 58,560 0.13 51,773 6,787
FM 511 SH 48 to FM 3068 0.90 361,092 0.80 308,238 52,854
FM 3068 FM 511 to FM 1419 0.23 24,003 0.21 21,219 2,784
East Loop | Port of Brownsville to
Project Veteran's Intl. Bridge N/A N/A 0.24 567,492 | -567,492
Total 3,537,399 3,563,168 -25,769

N/A'T The East LoofProject isnot included in the Nduild scenario
Source: Brownsville MPO, 2010

Table 8 shows a comparison of the V/C ratios and travel tforethe NeBuild and Build

scenario in 2030. In 2030 the Build scenario will result in a reduction of 595,160 hours in travel

time when compared to the NRuild scenario.
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Table 8. Travel Time Savings in 2030

Roadway Limits No-Build Build Travel
VIC vIC Time
Ratio Travel Ratio Travel Saved
Time Time (Build
(Hours) (Hours) Scenario)
SHABISH4| Portof Brownsvile 1o | 141 | 4,203,468 111 | 2,398,149 | 1,805,319
FM1419 [SH4toFM 3068 (West] 097 |1529,575 0.86 | 1,077,514 452060
FM 1419 SH 4 to FM 3068 (East)| (.21 85,491| 0.16 63,125 22,366
FM 511 SH 48 to FM 3068 1.34 711,563 0.97 401,497 310,065
FM 3068 | FM 511 toFM 1419 0.34 46,696 0.33 34,482 12,214
East Loo i
oot || Port of Brownsville to N/A N/A 0.8 | 2,006,865 -2,006,865
| Veteran's Intl. Bridge
Total 6,576,792 5,981,632 | 595,160

N/AT The East LoofProject is not included in the NBuild scenario
Source: Brownsville MPO, 2010.

Table 9 shows a comparison of the Build and-Ruild scenario for the lifeycle (2013 to 2030)

of the East Loop Project and the total value of the travel time saved for both the East Loop
Project and thdiger Il Grant portion bthe Roject. The total undiscounted benefits as a result

of the Tiger Il Grant portion of the Proposed Project®d,772,377.

Table 9. No-Build and Build Travel Time Comparison (2013to 2030)

. Travel Time Total Total Value
Calendar | Project | Affected Travel Time (Hours) Saved Value of | of Tiger Il
Year Year Drivers - - (Build Time Grant
No-Build Build Scenario) Saved Portion
2013 1 N/A N/A N/A N/A N/A N/A
2014 2 N/A N/A N/A N/A N/A N/A
2015 3 51,779 3,537,399| 3,563,168 -25,769| -$288,610 -$86,583
2016 4 53,141 3,686,678 3,683,959 2,718 $30,443 $9,133
2017 5 54,538 3,842,255 3,808,846 33,410 $374,188 $112,256
2018 6 55,973| 4,004,399 3,937,966 66,433 $744,049 $223,215
2019 7 57,445| 4,173,384| 4,071,463 101,922 $1,141,521 $342,456
2020 8 58,956 4,349,501| 4,209,485 140,016| $1,568,177 $470,453
2021 9 60,506 4,533,050, 4,352,187 180,863| $2,025,668 $607,700
2022 10 62,097 4,724,345 4,499,726 224,619 $2,515,730 $754,719
2023 11 63,731 4,923,712| 4,652,267 271,445| $3,040,188 $912,057
2024 12 65,407 5,131493| 4,809,978 321,514| $3,600,959] $1,080,288
2025 13 67,127 5,348,042 4,973,037 375,005 $4,200,055 $1,260,017
2026 14 68,892 5,573,729 5,141,623 432,106 $4,839,591| $1,451,877
2027 15 70,704 5,808,940 5,315,924 493,017| $5,521,787| $1,656,536
2028 16 72,%4 6,054,078| 5,496,133 557,944| $6,248,975 $1,874,692
2029 17 74,472 6,309,560 5,682,452 627,107| $7,023,602| $2,107,081
2030 18 76,490| 6,575,823| 5,981,632 594,191| $6,654,936| $1,996,481
Total 78,576,386| 74,179,846|  4,396,541| $49,241,258 $14,772,377
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N/A'T TheProject would notesult in any travel timeavingsin 2013 and 2014, since the Project Wil under conatiction
* The Tiger Il Grant portion of the value of time saved for the Project is based on the proportion of the total cosbfgahe P
that would need Tiger Il Grant funding (30 percent).

Safety and Livability

When comparing th&uild scenario with theNo-Build scenario, Section 2 of therojectis

expected to significantly reduce crashes (fatalities and injuries) and improvefeafe¢ysonal

vehicle users of the transportation network that currently serve the Port of Brownsville,
Veterands I nternati on-&aduthBadie tslgne AirpafEMdb11iSHdE8, Br o wn
SH 4, FM 1419 and FM 3068)he personal vehicle users hekperience reduced crashes since
overweighttruck traffic would be redirected from the transportation network that currently
serves the Port, Brigt and Airport to Section 2 of ttiRroject

Figure 2 showsSection3 of the East Loop ®ject that is inalded in the NeBuild scenario
Section 2 of the East Loopdject (sed-igure 1) will complete the East Loopr&ject to provide

a roadway specifically designed for trucks
International Bridge, and the BrownBeiSouth Padre Island International Airport. The
completed East LooprBject will reduce crashes on the transportation network that currently
serves the Port, Bridge and Airpoand is the only project included in the 202035
Brownsville MTP that will provide congestion relieve on the transportation network that
currently serves the Port, Bridge and Airpdihe analysis of safety and livability béig as a

result of Section 2 of throject are based on the following assumptions:

e The value of the radttion in fatalitiesand injurieswere calculated for the entire East
Loop Project and proportionally allocated to the proportion of the East Loop Project cost
that would be funded by the Tiger Il Grant. The TigeGrant portion is 30 percent of
the totd cost for the East Loop Project.

e The total number of fatalities and injuries on the transportation network that currently
serves the Port, Bridge and Airport for 2015 and 2030 were estimated by applying a 2.55
percent annual growth rate to the averageual fatalitieand injuriesbetween 2006 and
2009 (se€Table 10). The 2.55 percent growth rate is based on the VMT growth for the
Brownsville MPO model from 1999 to 2030.

e Fatalities and Injuries on the transportation network that currently servesrth@&idge
and Airport will reduce by 50 peent as a result of the East Loépoject, since
overweight trucks will be redirected from the current trantgtion network to the East
Loop Project.

e The monetary values of loss associated with crashee wtained from the U.S.
Department of Transportation Office of the Assistant Secretary for Transportation Policy.
Periodically, the U.S. Department of Transportation estimates the benefit of preventing
fatal and norfatal injuries due to motor vehicle aghes. The benefit of preventing a
fatality is measured by the Value of a Statistical Life (VSL), defined as the value of
improvements in safety that result in a reduction by one in the expected number of
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fatalities. In March 2009, the U.S. Department cdriSportation estimated the VSL to be

$6 million.

e The benefit of preventing a ndatal injury is measured by a standardized method that
interpolates values of expected outcomes, scaled in proportion to the VSL. Relative value
coefficients for preventingnjuries of varying severity and duration are based on the
Abbreviated Injury Scale (AIS), which categorizes injuries into 5 levels ranging from
minor (0.0020 of VSL) to critical (0.7625 of VSL). Since the severity of the injuries
included in this benefitost analysis is unknown, the cost of an injury is assumed to be at

0.0155 of the VSL, therefore the cost of preventing an injury is estimated at $93,000.

As mentioned earliethe safety and livability benefits of the transportation network is based
the reduction in thenumber of injuries and fatalitieSable 10 shows a comgrison of the total

fatalities and injuriesfor the NoeBuild and Build scenario and the reductions in fatalities and

injuries as a result of the East LoBpoject in the openmyear (2015) and 203 2015 the
Build scenario will result in a reduction of one fatality and 135 injuries on #mesgortation
network that servéhe Port, Bridge anthe Airport and in 2030 the Build scenario will result in a
reduction of 2 fatalies and 198 injuries

Table 10 No-Build and Build Fatalities and Injuries Comparison (2015 to 2030)

Year Total Fatalities Total Injuries _ -
Reduction Reduction in
No-Build Build No-Build Build in Fatalities Injuries
2015 1 271 136 1 135
2030 1 395 198 2 197

Source: Texas Department of Transportation Traffic Operations, Detiy#s and HNTB, 2010.

Table 11 shows a comparison of the Build and-Ruoild scenario for the lifeycle (2013 to
2030) of the East Loop Project and the total value ofékection in injuries and fatalities for
both the East Loop Project and the Tiger Il Grant portion of the Prdjbettotal undiscounted
benefits as a result oféhTiger Il Grant portion of Section 2 of tReoject are $114,888,600

Table 11. No-Build and Build Crash Comparison (2013to 2030)

Total Total Total Value
Calendar | Project Fatalities Injuries Reduction | Reduction - (Reduciion Ec;t'?':g\:earllﬁe
Year Year No- No- n n In Injuries Grant
- Build - Build | Fatalities Injuries and S

Build Build Fatalities) Portion
2013 1 N/A N/A N/A N/A N/A N/A N/A N/A
2014 2 N/A N/A N/A N/A N/A N/A N/A N/A
2015 3 2 1 271 | 136 1 135 $18,555,000 $5,566,500
2016 4 2 1 278 | 139 1 139 $18,927,000 $5,678,100
2017 5 2 1 285 | 142 1 143 $19,299,000 $5,789,700
2018 6 2 1 292 | 146 1 146 $19,578,000 $5,873,400
2019 7 2 1 300 | 150 1 150 $19,950,000  $5,985,000
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