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ABSTRACT

This report presents an evaluatfen of the need for priority treatments
for high-occupancy vehicles on Interstate 10 in E1 Paso, Texas, The study
addresses g 24,9-mile section of roadway from Americas Avenue (FM 375) on
the east to Mesa Street (US-80, SH-20) on the weSt, Applicable priority

treatments and the anticipated effectiveness of those treatments to the year

2000 were identified.

Key Words: Priority Treatment, High-Occupancy Vehicles, Priority Entry,
Exclusive Busways.
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SUMMARY

This study evaluates the need for priority treatment for high-occupancy
vehicles (HOVs) on Interstate 10 in E1 Paso. Given preseht operating conditions,
a need for priority measures does not exist at this time.

Leve]-offéervice (LOS) C conditions or better‘exist on both I-10 East
and I-10 West for a significant portion of the peak period; LOS D conditions
are experienced regularly on short sections of I-10 East, as well as occasional
LOS E. The rapid grbwth of the last decade is expected to continue through the
1980s, and taper off somewhat during the 1990§. Traffic volumes approaching
150,000 vehicles per day (vpd) on I-10 East and 125,000 vpd on I-10 West are
expected by the year 2000. No major freeway improvements are programmed.

| By the late 1980s, a'need for low-cost, short implementation time
improvements is anticipated for both freeway sections. Priority entry for
HOVs (buses, vanpools, and carpools) appears to be -the preferred alternative.
The suggested approéch includes ramp metering with priority bypass at three
Tocations on I-10 East and two locations on I-10 West. These improvements
should cost $55,000~-$70,000 per ramp and require about six months to implement.

In general, intermediate cost, intermediate implementation time HOV -

improvements begin to become effective when LOS E conditions exist for most
of the peak hour. Although some LOS E conditions are expected on each
freeway by the late 1990s, the duration of those conditions 1is not expected
to be sufficient to justify an exclusive median HOV Tane. This conclusion
is further substantiated by utilization -estimates that indicate that such an
exclusive lane, if available, would serve on]y,ha]f'as many person-trips in
the peak hour as each of thé'nbn-priority lanes.

Due to the implementation times associated with the priority improvements




and the projected times until those improvements are needed, the Department
does not need to take any immediate priokity treatment actions. This report
documents what improvements may be needed; sufficient time exists to allow
the Department to wait to see if the need does, jndeed, develop. If so, to
the extent possible, provision of the HOV priority measures should be under-
taken 1in conjunction with other improvements b1anned by the Department for

Interstate 10.
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The {ntent of Project 205 has been to assist the Department in planning
and implementing priority treatment on roadways in Texas, Historically,
priority treatment has been considered as an alternative after the traffic
situation has already become critical. The question then becomes what is there
that can be done as quickly as possible.

In the Interstate 10 corridor, the situation is not yet critical. The
opportunity exists to fdentify what imprOVements might be needed and at what
point ih time those improvemenis may be needed. w1th'that information, high-
occupancy vehicle improvements can be planned for, and coordinated with, other
improvements planned by the Department. This report is intended to assist

District 24 in that p]anning process.,

DISCLAIMER

The contents of thﬁs report reflect the views of the authors who aré
responsible for the opinions, findings, and conclusions presented herein. The
contents do.not necessarily reflect the official views or policies of the
Federal Highway Administration. This report does not constitute a standard,

specification, or regulation.
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INTRODUCTION

Since the inception of this project in 1974, the primary intent has been
to assist the State Department of Highways and Public Transportation in planning
for and implementing priority treatments for high-occupancy vehicles on roadways
in Texas. As part of this assistance, the Institute has begun to perform
feasibility studies concerning high-occupancy vehicle treatments for specific
urban freeways in Texas, | |

The Project 205 Committee, comprised of 6 District Engineers and 3 Division
Heads, has assisted the Institute in selecting the specific facilities to be
evaluated. This feasibility study, which addresses Interstate 10 in E1 Paso,
is the third of a series of such studies to be undertaken by. Texas Transport-
ation Institute, Figures 1 and 2 identify the Interstate 10 corridor study
area. The study corridor extends 8.4 miles northwest of the central business
district (CBD) to Mesa (US 80, SH 20) and 16.5 miles east of the CBD to
Americas Avenue (FM 375), The cross section of Interstate 10 varies considerably
throughout the study corridor as indicated on Figure 3. Because the freeway
~serves two separate segments of E]l Paso, the two sections will be referred
to as Interstate 10 East (I-10E) and Interstate 10 West (I-10W).

The intent of thevfeésib11ity studies is to 1dentify what priority
treatments, if any, should be considered for the time and funding levels listed

below,

¢ Short implementation time, Tow cost. Priority measures such as signal
preemption and priority entry for high-occupancy veh1c1es are repre-
sentative of this type of improvement, : .

o Intermediate implementation time, 1ntermed1até cost. Priority measures
in this category would include contraflow 1anes and one-lane median

" busways,
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# Long implementation time, very high cost, Multilane HOV facilities
would be representative of this type of improvement,

Each.of these time and funding levels is considered in this research project.
In addition to this introductory section, this report is presented in five
sections. The initial section defines the extent and characteristics of both
existing and projected traffic congestion in the Interstate 10 study corridor
and the implications this traffic congestion has concerning priority treatment.
The second section reviews available priority treatments and identifies those
that appear applicable, based on physical design and traffic operating patterns,
for implementation in the study corridor. The third section identifies the
number of high~occupancy vehicles that can be expected to use the priority
treatment and estimates the effectiveness of candidate treatments based on the
anticipated utilization. The fourth section presents conceptual designs for the '
improvements; cross sections and renderings of both existing and possible future
conditions are presented. The final section presents the major study findings

and recommendations.




TRAFFIC CONSIDERATIONS

Interstate 10 is the major east-west route in E1 Paso. It provides
access to the central business district (CBD) from both directions, as well
as serving some of thedert Bliss demand and a substantial amount of both
commercial and industria]‘deve10pment a1ong I-10,

Traffic VO1umes‘apbr0aching 110,000 vehicles per day (vpd) on the east
side and 60,000 vpd on the west are typica1 of'éxistihg;operation. A recent
report (Research Report 205-7) developed preliminary congestion indices for
19 radial freeways in Texas. In the two separate indices I-10E was rated the
14th and 15th most congested freeway, and I-10W the 19th most congested
freeway, Based on these indfces, congestion in the study corridor does not
appear critical. ‘_

However, in the mid 70's, traffic on Interstate 10 Qrew at a faster rate

(43 percent in 5 years)‘than on other freeways in Texasif Though it is

Lun]ike1y~that@this growth rate will be sustained, congestion_could be significant

in the not-too-distant future. A substantial lead time exists between the
time an improvement is identified and the implementation of that improvement.

Thus, if anticipated future conditions indicate that some type of priority

'treatment will be needed, it is appropriate at this time to identify the

nature of those needs, In this manner any other improvements made in the
corridor can incorporate necessary provisions for future priority treatments,
thereby minimizing unnecessarily expensive retrofitting,

For the purposes ef.this study, I-10E and I-10W are analyzed separately.
I-10E varies in cfoss section from four to ten Tanes, I-1ﬂwrvarié§ in cross
section from six to eight lanes approaching the CBD. Any evaluation of either

corridor must consider conditions and alternatives for each of the configurations

. shown in Figuref3j

*Indicates reference number at_epd_ef text.




Previous research?,3 has jndicated that Tow capital, short implementation
time alternatives begin to become effective when peak-period travel volumes re-
sult in Jéve1 of service (LOS) D. Intermediate cost, intermediate implementa-
tion time alternatives should begin to be effective as LOS E is reached. To be
effective, HOV improvements must serve a significant portion of the person-trips
through the corridor. It has been found that the conditions noted above
(LOS D and E) would need to exist oVer an extended section of freeway and last
throughout the peak hour fok the treatments to represent a significant
attraction. 3 Such improvements can then provide significant travel time ad-
vantages for high-occupancy vehicles (HOVs), as well as increase effective road-
way capacity. If the intermediate range improvements cannot accommodate the
projected travel demands, consideration needs to be given to 1ohg-range, high-
cost alternatives. bThis does not preclude the need for implementation of other

operational improvements prior to the evidenced need for priority treatment.

Traffic Volumes

Because the cross section of I-10 varies, a level-of-service analysis based
on ADT per lane is used to permit comparisons of expected conditions irrespec-
tive of cross section. To ensure that projections of LOS D and E represent long-
duration conditions, a conservative approach was taken in the computation of
the ADT/lane that would generate each level-of-service (i.e., peak hour factor=
1.00 and directional distribution = 50/50). If other conditions are assumed,
different time frames wi]]‘reéu]t. Peak hour level-of-service D operation is
characterized by volumes apprﬁaching_lBOO vehicles pek hour per lane; 2000
vehfc1es/hour/1ane is the upper 1fmit of LOS E operation. An expansion of these
peak hour values using K=8 (i.e., peak hour = 8% of daily traffic) indicates

that long-duration LOS D conditions can be expected when the ADT/lane reaches

22,500, and LOS E when the volumes reach 25,000 ADT/lane. A peak-~hour factor




of K=10 would reduce the LOS D and E capacity values by 20 percent (j.e., 18,000

and 20,000 vpd, respectively). A peak-hour factor range of K=8 to K=10 could be —. .

used by the District for determining when to implement low cost priority treat-
ments. Figure 4 shows estimated ADT/Tane for 1980 énd 2000 at selected loca-
tions. historica] and projected volumes for each-freeway section are shown in
both forms (total ADT and ADT/lane) in the following portions of this report
References to LOS D and E conditions will be made-throughout this report.
‘Unless noted otherwise;jthése estimated levels-of-service are based on the con-
servative approach explained above and relate to 1ong—dﬁkation conditions. Some
of the illustrations used could be misconstrued as 1ndicating.fhat neither LOS D
nor E will be experienced in-E1 Paso until late in this decade. Both LOS D and
E are experienced sporadically now, though the frequency, length of freeway
affected, and the duration are not adequate to justify priority treatments.
LOS D and E as used in this report refer to the long-duration (at least one hour)

conditions under which priority freatments are effective.

Interstate 10 East (I-10E)

The expected future increases in traffic volumes on I-10E are relatively
~modest, perhaps because much of the growth on the east side of E1 Paso has
already occurred. Short-duration lTevel-of-service D is a reality, or at least
imminent, on many sections of I-10E. Historical and projected volumes for the
various sections of I-10E are shown in Figure 5.

The projected volumes shown in Figures 5 and 6 are based on traffic assign-
“ments for the yéars 1985 and 2000. Projections may be Tow because of adjust-
ments of impedance in the modelling process to force a distribufion of traffic
to other arteries in the corridor other than I-10. If the model proves invalid
(i.e., higher I-10 volumes than projected), then the magnitude and anticipated

time frame of future problems may be underestimated.
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LEGEND: 1980 Average Daily Traffic/Lane
2000 Average Daily Traffic/Lane

FM 2316

9,000
15,000

13,000 I-10E

CBD
14,000

Loop 375

Figure 4. Estimated Average Daily Traffic per Lane, 1980 and 20600.
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Americas Avenue to McRee Blyd.

A fairly steady increase in volume is expected in this 4-Tane section
until the mid 1980s; thereafter, a much slower growth rate is anticipated.
Figure 6 shows that LOS D conditions shouyld be anticipated by the mid 1980s,
but that volume increases for.the remainder of the century should not produce

LOS E operation.

MeRae Blvd. to Paisano Dr.

This six-lane section has also experienced significant growth in the last
decade. Growth in volumes should continue ét a-fairlybcbnstaht pace until
2000, but at a somewhat lower rate than in reéent years{ LOS D conditions should
be evident by fhe 1ate719805 (Figure 6), with the onset of LOS E conditions

anticipated in the late 1990s.

Paisano Dr. to CBD

Traffic volumes on these 8~ and 10-lane sections will also increase, but
at much lower rates than the two eastern sections. Long-duration LOS D

conditions are not expected during the next two decadés.

Priority Treatments for I-10F

The anticipated time frame for the onset of levels of service D and E are
shohn in Table 1. This summary indicates thaf s;me pkiority treatments may .
be appropriate from Lomaland'to Paisano within this decade. The need for
low~cost priority treatments by the mid 1980s is indicated for the four-lane
section of I-10E. Low cost priority treatments shou1d be applicable to the
six~lane section from McRaé,to Paisano by late in the décade. A slow growth
rate in traffic on.sections west of Paisano, as is‘projected, indicates that

no programming of priority treatments s necessary.

13




Table 1, Estimated T1me Frame for Low and Intermediate Cost Priority
- Treatments on I-10E, E1 Paso

None Applicable?

Low-Cost Intermediate-Cost

Roadway Treatments Treatments
Section: Applicable Applicable
Americas Ave to

McRae Blyd

(4 Lanes) < mid 1980*s None Applicable!
McRae Blvd to

Paisano Dr, ,
. (6 Lanes) late 1980's late 1990's
-Paisano Dr to
- Copia St,

(8 Lanes) None Applicable? None Applicablel
Copia St to

CBD

(10 Lanes) None Applicablel

! LOS E operation not anticipated this century.

2 Th1s section should exper1ence on]y 1nterm1ttent and isolated operation at
LOS D threugh the 1990s.-

14
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Interstate 10 West (I-10W)

Figuké l:éhows tota1'hist6rical énd projeéted traffic Volumeé for the
I-10W corridor, The relatively modest growth to date is expected to increase
significantly in the 1980s and 1990s. This projected growth in traffic is

consistent with the expected residential development northeast of the I-10W

corridor. The Chaparra1‘Park drea is expected to produce more CBD trips than -

any other area of the city by 2000 Many of these trips would enter I-10W
near the end of the study area.

Projections of the anticipated onset of LOS D and E operation are shown
in Figure 8. Estimates for K-factors of 8 and 10 are shown to indicate the
possible range of conditions. Present peaking characteristics result in a
K-factor near 10. If that characteristic is sustained, then a lower total

daily traffic (18,000 ADT/lane) would produce LOS D operation in the peak.

Mesa St. to Executive Center'BZ@d.

Based on the estimates shown in Figure 8, the earliest that LOS D
operation could be anticipated in this six-~lane section would be the late
1980s. If that estimate is borne out, then LOS E conditions could be expected
by the mid-to-late 1990s. This estimate assumes that peak period traffic will
continue to account for 10 percent of total daily traffic. It is more likely
that LOS D conditions will develop in the mid=1990s with no LOS E conditions

‘of significant duration (i.e., at least one hour in length) prior to the end

of the century.

Executive Center Blvd. to CBD

Ample capacity exists in.this eight-lane section to accommodate traffic

at LOS C or better through the 1990s,
, . ' 15 -
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Priority Treatments for I-L0W

Table 2 1ists the approximate time frame in which LOS D and E operation
can be anticipated for the two cross sections of Isjow. Two caveats are
issued with this interpretation of volume projections. First, the anticipated
rapid growth in northwest ET Paso will be very sensitive to numerous economic
variables, such as housing cost and availability, fuel ava11ab111ty and the
continued economic prosperity of the city in general. It would be unwise to
commit a large investment on such a high and sensitive projected growth rate
at this time. Second, the projected onset of LOS D and E does not assure that
such a Tevel of service will exist for a substantial duration each day. One
hour of operation at the designated level of service is genéré]ly'assumed to
be the minimum duration for which HOV improvements are warranted3., Recent-
estimates by the SDHPT® and on;site observations indicate that LOS E conditions
occasionally exist doWnstream of the Sunland Park entrance ramp during
15-20 minutes of the AM peak. However, depending on the arrival distribution,
LOS D is common., Such short and sporadic congestion is not conducive to

effective priority treatment utilization.

Travel Speeds

Peak perfod travel speed data were collected bx the State Department of
Highways and Public Transportation on I-10E in 1927$'and 19785,{ Speed
profiles prepared from thése,data are shown‘in Figures 9. and 10 for morning
and afternoon peaks, respectively,

The morning peak speed profile, shown as a solid Tine in Figure 9, indicates

a relatively high level of service provided during the October 1978 data

speeds above 50 mph are characteristic of LOS C, 40-50 mph of LOS D, and 30-40
18 '
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Table 2, Estimated Time Frame for Low and Intermediate Cost Priority
Tregtments on I~10W, ET Paso '

Low=Cost Intermediate~Cost
Roadway Treatments Treatments
Section ‘Applicable Applicable
Mesa St. to A
Executive Center Blvd, , :
(6 Lanes) Tate 1980s late 1990s

Executive Center Blvd.
to CBD
(8 Lanes)

None Applicablel

None Applicable? .

1 This section should experience only intermittent and isolated operation at

LOS D through the 1990s.

2 LOS E operation not anticipated this century.
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mph of .LOS E. From this base, 1L0S D is indicated for the section from
McRae to Paisano in 1978, This finding is consistent with those based on
traffic volumes (Table 1). However, the duwatfon of LOS D operation at present
is less than 30 minutes, génera]]y from 7:20 to 7:50.' A short section from
Geronimo to Hawkins 6cca$i0na11y experiences short-duration LOS E conditions,
as shown by the dashed 1iné in Figure 9, |

The effects of eastbound PM peak congestioh,afe shown in Figure 10.
The congestion indicated by the short-duration low speeds from the North-
South Freeway to Geronimo is due to a capacity reducing:bott1eneck section
downstream of the Trowbridge exit ramp, where one eastbound Tane fs dropped.
Operating conditions downstream of the bbtt}eneckrrapid]y resume LOS C+ Speedst
The only entrance ramp in the affected section eastbodnd is at Raynolds.
This ramp is on an elevated structure, and therefore not easily adapted to an
HOV bypass Tane.

No operating speed data were collected for I-10W because existing

conditions permit virtually free speed operation.




OVERVIEW OF APPLICABLE PRIQRITY TREATMENTS

In evaluating the potential for priority treatment on Interstate 10, a
number of alternative improvements justify consideration, The primary issue
addressed in this report concerns what priority treatments, if any, should be
considered for incorporation into the facility. The intent of this section
of the report is to screen the available briority treatment techniques, and
to identify those priority treatments that appear to be technically feasible.

Previous research reports (205-1, 205-8, and 205-10) have identified
and reviewed alternative priority techniques as those techniques relate to’
specific Texas freeways. Those preliminary evaluations have jdentified the
general types of improvements that appear to be applicable in the Interstate
10 Study Corridor,

The applicability of the following five priority freatménts to Texas
freeways was considered in previous reports.

1. Exclusive Busway - lanes that are physically separated from other
traffic; '

2. Contraflow Lane - a lane reserved for buses on the left-hand side of
the median barrier;

3. Reserved Lane-Concurrent Flow - a lane reserved for high-occupancy
vehicles in the normal direction of flow that is not physically
separated from other lanes;

4. Freeway Control with Priority Entry - a situation where total free-
way traffic volumes are controlled by traffic signals at entry ramps,
with high-occupancy vehicles provided special entry.ramps; and

5. Use of Frontage Roads - the use of signal preemption, reserved lanes,
or other devices to expedite the movement of buses along freeway
frontage roads or other surface streets.

Each of these techniques requires a different set of design and operational

characteristics in order to be applicable to a specific freeway. A set of design
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and operational characteristics considered critical to the implementation of
each of the five techniques was developed as part of prevfous research,  In
developing those characteristics, the uhderlying assumptions set forth below
were utilized, If different underlying assumptions are considered, different
~guidelines will result, '

1. Negative effects on existing traffic capacity available to the
general public should be minimized.

a. To be effective and enforceable, all of the techniques implemented
must have the support of the general public. An episode similiar
to the Los Angeles "Diamond Lane" controversy would be highly

undesirable,

b. Removal of emergency parking shoulders would probably be acceptable
as would narrowing of lane width along short sections of roadway.
Removal of an existing Tane of travel in a congested portion of
freeway problably would not be acceptable,
2, The application of priority treatment to any segment of freeway should
result either in improved HOV travel speeds or in improved bus schedule
reliability. ' '

a, Priority treatment along portions of freeways that are operating
at 45 mph or better in mixed flow would yield 1ittle, if any,
benefit. Such projects could not be justified unless there is
strong evidence that the "free-flow" conditions will be short-lived,
and that early implementation of priority treatment would be ‘
beneficial. This is an especially critical consideration in the
study of Interstate 10 since, at present, mixed flow operating speeds
during the peak hour are frequently in the range of 45 mph or better.

b. No consideration is given to tryimrg to force a reduction in Vehicle-
Miles-of-Travel (VMT) through the implementation of priarity
treatment. The primary objective of priority treatment techniques
is to increase the effective capacity of the existing facilities
and also to. permit improved transit schedule reliability,

Design and Operational Characteristics

For each type of priority improvement, the design and operational character-
istics of a freeway which are critical to implementation of that technique are

presented in this section. It should be noted that these characteristics are

divided into two sets: those considered to be "Required Attributes," and those
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considered to be "Desired Attributes." If a specific freeway does not meet

all of the "Required Attributes" for a certain prio;gty treatment technique,
then that particular technique'is'considered technically infeasible for applica-
tion to the freeway being evaluated. The "Desired Attributes" are to be
considered only if all "Required Attributes" are satisfied. If all desired
characteristics are not met, the improvement may be undesirable but not

~ necessarily infeasible,

Exclusive Busway

" Different types of exclusive busways might be considered. One type might
consist of an elevated guideway with adequate lane and shoulder widths to
‘assure optimal operation. This might be considered as a long implementation
time, very high cost alternative. The other type might be considered more of
an “intermediate" range improvement: a busway that might be implemented primarily
at-grade in the median. Such an improvement would require less implementation
time than would an entirely grade-separated, multilane, high-occupancy vehicle
facility. It is recognized thaé severa],désign and operational aspects of this
latter design, although "workable," may not be optimal.

Required Attributes

The following attributes are considered essential for application of an

“exclusive busway to an existing freeway.

e Continuous wide median section (+20 feet wide) availabie along most
of the critical segment,

e Buses are able to reach the exclusive lane expeditiously.

e No left-hand entrances or exits that cannot be grade-separated
within ayailable right-of-way.

e No existing underpaSses with center columns that cannot be pegotiated
through restriping lanes or some device other than eliminating the
columns, :




Desired Attributes

The following attributes are considered desirable for application of an
exclusive busway to an existing freeway,

o Minimum median clutter requiring relocation (luminaire supports, sign
structures, drainage inlets, etc.)

o Minimum grade differentials between roadways on each side of the median.

e Continuous median shoulders across existing overpass structures,

Contraflow Lane

Contraf]ow lanes have generally been applied as remedial measures for
freeways with cr1t1ca1 congestion prob]ems As discussed prev1ous1y, congestion
on Interstate 10 1is not expected to reach such a critiéa] level for several
years, a110wihg ample opportunity to plan for long-range improvements.

Although contraflow should not be summarily ruled out, it is uniikely that

this technique would be p]anned as a long-range improvement.

Required Attributes

The following attributes are considered absolute requirements for
applicability of a contraflow lane.
o Minimum of three Tanes in the off-peak direction.

Note: At least two remaﬁnzng travel lanes must be available to
the general public in the off-peak d@rection fbr the roadway to
continue to function as a freeway.

¢ A directional split high enough that the resulting flow rates in the
off-peak direction will not exceed 1700 vehicles per hour per lane
after the lane is removed.

Note: Flow rates exceeding 1700 vehicles per hour per lane can
result in level-of-service E (speeds of 5040 mph) and can
easily deteriorate into lepel-of-service F (Stop~and-Go).

e No Teft-hand entrance and exit ramps without bypass opportunities.

Note: Obviously, these wramps would cause traffic conflict problems.
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® An opportunity to design a safe entrance to, and exit from, the contraflow
lane on each side of the congested portion,

Note: Safety considerations include sufficient sight distance,

adequate weaving opportunity, and opportunity for police to enforce
the westyictions, '

Desired Attributes

The following attributes are considered desirable for a contraflow lane.

® A directional split such that the resulting flow rates in the off-peak
directions would be less than 1500 vehicles per hour per Tane after the
lane is removed.

® An available median shoulder over most of the route for stalled vehicles.

o Acceptable sight distance along the freeway for safe operation during
periods of infrequent bus traffic.

. o Continuous freeway 1ight1ngrover the entire contraf1ow segment.

e Opportunities for designing intermédiate entries to, and exits from,
‘the contraflow lane, thereby increasing the flexibility of operations.

Note: This attribute probably requires a wide median (at least

20 feet wide) in those locations where entry and ewit points
are desired,

Reserved Lane - Concurrent Flow

~Evaluation of problems encountered concerning safety, public acceptance,
operation, and enforcement of concurrent flow lanes have Ted to a recommendation
against further implementation of this technique when that implementation
involves taking a lane away from the general traffic® If a new lane is added
to the facility to function as the concurrent flow, this treatment becomes
Tess unattractive although probably not as desirable aS other priority
treatments that might be implemented if the space were available to add an
eXtra,]ane, However, short segments of concurrent f]ow'1anes, designed to
-connect-with, and provide transitionsfto,fotherffgvms;gf treatments;mayrrepresent

a means of greatly enhancing the flexibility associated with new freeway

27




construction, as well as the effectiveness of the other priority treatments;

for example, a short section of concurrent flow lane is being used QS an approach
to the I-45 contraflow lane in Houston, As a result, this is not considered as

a separate technique for evaluation, Reference 12 provides an extensive

‘discussion of the ramifications of concurrent flow lanes.

Freeway ‘Control and Priority Entry

Requived Attributes

The following attributes are consideréd to be absolute requirements for
implementing this priority technique; |

e Capability to control the total volume of traffic on the freeway
sufficiently to assure no worse than level-of-service D in the
critical segment. ' '

Note: It is comsidered highly undesirvable if  freeway-to-freeway
traffic must be reduced sufficiently to back the queue onto the
other. freeway in order to meet this requivement. Some difficulties
of this nature could conceivably arise in the vicinity of the
North-South Freeway interchange, ‘ '

o Adequate queuéing space available at each control Tocation.
Note: If isolated ramps fail to meet this ériterion, they should
either be closed completely, dedicated totally to high-occupancy
vehicles (HOVs), or not used as priority entry locdtions.
¢ Available HOV ehtry ramp locations to permit HOVs to bypassAqueued
vehicles to enter the freeway.

Desired Attributes

The following attributes are considered desirab]e-fbr implementation of

freeway control with priority entry,

e Continuous frontage roads--at least to an intersection with a suitable
arterial street that could be used as a diversionary route,

Note: This feature would permit cars to enter the ramp queue and
remain long enough for the drivers to estimate how long it would
- require to enter the freeway and then divert to the frontage road

if they so desire.
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e The ability to control the traffic without obviously placing more
severe restrlctTons on traffic entering at certain ramps

Note: Such cases of obvious discrimination may result in intense
protests from those neighborhoods affected, However, selective
control may be feasible if adequate alternatives exist for non-HOV

traffic,

‘Use of Frontage Roads

Required Attributes

The fo]]owing~attributes are considered to be absolute requirements for
implementing this priority technique, |

e Continuous frontage roads over the 1ength of the critical segment
' (or a combination of frontage roads and suitable parallel surface
arterial streets),

e Adequate capacity at the frontage road/arterial street intersection to
enable the intersection to rapidly recover operationally after a
preemption.

e The ability to clear the queue ahead of the bus whenever signal
preemption is used,

Desired Attributes

The following attribute is considered desirable for implementation of

priority treatment on frontage roads.

e At least three approach lanes to each high volume intersection so that
the buses will not be impeded by turning movements.

Applicability to Interstate 10 East:

Research Report 205-8 compared the guidelines presented previously in this
section to the design and operational features of Interstate 10. The
conclusions, as set forth fn Research Report 205-8, are documented in this
section, Additional information concerning the applicability of these priority

measures to Interstate 10 Ea§t'j§ia1§o presented,
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This section of freeway includes the lowest level of service found in the
study corri‘dore Peak-period Tevel of seryice is frequently LOS D between .
Yarbrough Drive and the North-South Freeway. Between the Nofth-South Freeway
and the CBD, traffic is generally free flow except where it enters the CBD.
Therefore, any consideration of HOV priority treatment should concentrate on

improving operations east of the North-South Freeway.

Exclusive HOV Lane

The fo]]bwing analysis summarizes the applicability of a 22-foot wide

(center of median barrierAto center of median barrier) exclusive HOV Tane for

I-10E.
Attributes Peak Period
A.M. P.M.
Required |
Wide Median 6.6 miles of ~48' median

5.7 miles of ~20' median
3.7 miles of 20-25' median

Entry Locations Yes Yes

: (Difficult west of N-S Fwy)
Left-hand Ramps ' None None
Center Columns : 4 locations

(Americas Ave., Lee Trevino, Raynolds,
N-S Fwy interchange)

Desired
Median Clutter : =7 - Some luminaires, sign supports
Grade Differential E ,7 VNQt_Sighificaht
Median Shoulders - Continuous
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An exclusive lane is technically feasible although, as shown Tater, not
necessarily needed or desirable. The inside shoulders of the section west
of McRae would have to be removed and the mixed traffic lanes narrowed to 11
feet to provide for such a Tane within the existing cross section., The most
significant deterrent to the construction of the exclusive 1aﬁe is the require-
ment of providing structural support for a median lane at the 11 Tocations
where separate bridges are presently provided for the eastbound and westbound .
lanes. Assuming that this type of construction cost $60/sq.ft., the cost of
this portion of the consthuction is estimated qt approkimate]y $2.0 mi]110n.8 :
Construction of the exclusive Tane is estimated to cost $1.1 million per mile?,
including removal of obstructions; preparation of subgrade and base, paving
and installation of barriers. The total cost of a 6.8-mile exclusive lane from
Yarbrough to the N-S Freeway is estimated at $9.5 mi]lidn. ,

In a 1979 study prepared District 24, the State Department of Highways and
Public Transportation estimated the cost of one addifiona1 lane in each

direction from Paisano to Yarbrough at $15.4 million.8+8

Conclusions Regarding an Exclusive HOV Lane

It is technically feasible to construct a median HOV Tane on I-T10E from
Yarbrough to the N-S Freeway. However, the 1oadjng of CBD-bound traffic onto
I-10E is very evenly distributed (See Figure 11). Therefore, significant

demand would need to be generated beyond the eastern terminus to produce

adequate utilization. As will be shown inAsubsequent sections of this report,

the necessary level of utilization is not anticipated before the end of the century.
The provision of priority treatments for HOVs typically has not significantly

improved the operation of mfxed flow lanes, Preliminary estimates of projected

growth indicate that deteriorated operation of this section should be expected.
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© Source:

Distribution of Entering Volumes -- Westbound Interstate 10 East, E1 Paso

Figure 11,



If the proposed lanes are constructed, the level of service provided will be
adequate for all traffic and obviate the need for estensive priority treatments

for the rest of the century.

Contraflow Lane .

The following ana1y$is summarizes the applicability of a contraflow lane

to I-10E.
Attributes Peak Period
A.M, 7 - P.M,
Required
Minimum of 3 lanes West of Viscount
Flow Rate per lane in ~2,000% n2,000%
off-peak direction <1700 ‘
Left Hand Ramps _ None None
Safe Ends - Yes . Yes
Desired
Flow Rate <1500 No* No*
Median Shoulder Yes, will require some paving of loose
gravel
Sight Distance Good to Poor
Lighting Continuous except on outér portions
Intermadiate entries Djfficult, but possible at locations

with a wide median

*Based on a 60/40 directional distribution and a K factor of 10. (Applies
to a 6-lane section),
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Conelusions Regarding a Contraflow Lane

Based on existing design, per lane flow rates in the off-peak direction
are too high to permit successful implementation of this concept, Therefore,

a contraflow lane is not considered feasible for this freeway segment,

' EreewayAﬁontro1 with Priority Entry.

The following analysis summarizes the applicability of freeway control

with priority entry to I-10E.

Attributes ‘ Peak Period
A.M., P.M.
Required
Total Control ' Would require control of
interchange with N-S Fwy.
Queueing Space Yes Yes
HOV Ramps Yes, except at Yes, except at
Trowbridge and Raynolds
Raynolds
Desired
Continuous Frohtage Roads Yes, exceEt East of Eucalyptus
) thru N-S Fwy. :
Nondiscriminatory Metering Yes Yes

Conclusions Regarding Priority Entry

A 1978 ana]yéis conducted by District 24, the State Department of Highways
and Public Transportation5,'§howed thatMsiéﬁjfipantibenefits could be

derived from an overall ramp metering project on I=10. That analysis showed

that the most significant restrictions in entering traffic would be necessary

for the westbound entrance ramps from Lomaland to Geronimo. Several of the

ramps considered could be uti]ized for priority entryQ
34




e :__Ggggfg]lyéjggr_@ggg effggtive'a;ppmactm t‘or_pﬁgr?i‘ty entry involves control
of all entering traffic to assure an acceptab{év1eve§;6%;;é§viceionrthé mﬁfh
Tanes and combines that with preferential entry for high—occupahcy vehicles.
Total control from the east end of the corridor to the CBD would require free-

~way-to-freeway metering at the North-South Freeway which is generally considered
| undesirable. However; freeway operation west of the N-S Freeway is generally
dt LOS C or better, and does not justify priqrity entry control.

For the AM peak (westbound traffic), "total" control could be effected from

| Lomaland to Raynolds.. Priority entry at some'of these ramps appears to be a
viable approach.

If a11;wes§§5und ramps were contro]iéd, the Department estimates that as o
many as 1100 vehicles would be djverted to other facilities during the peak
hour 3. Although the frontage roads have adequate capacity-fo handle this amount
of diversion, this would only serve to shift congestion to other locations.
Thus, it is Tikely that drivers would shift to .paralliel. arterials. According
to a 1978 study prepared for the City of El Pasblqﬁ,AJameda Avenue would be
an attractive alternative because it is operating at a volume/capacity (v/c)
ratio of less than 0.8; however, it may be difficult to utilize Alameda due
to limited access along Delta Drive, a feeder arterial (See Figure 12). On the
north side of I-10E, Montana Avenue is available for east-west travel. The
most significant deterrent to using Montana is a severe capacity deficiency
at its intersection with Geronimo Drive. All of the frontage road intersections
east of Geronimo have v/c ratios of less than 0,810, If every second or
third entrance ramp were metered, the non-HOVs could divert to uncontrolled
ramps downstream to avoid delay at the priority entry Tocation. Non-priority .
traffic at the Geronimo entrance ramp could divert downstream on the

frontage road to the Trowbridge éntragée ramp or along Montana and Paisano

to the Paisano entrance ramp. AW}?”
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Figure 12. Alternate Routes in the Interstate 10 East Corridor
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Use of Frontage Roads

The following analysis summarizes the applicability of using frontage

roads as a priority treatment technique on I-10E.

Attributes Peak Period
A.M, P.M.
Required
Continuous Discontinuous East of Eucalyptus
at N-S Fwy. :
Clear Queue Yes Yes
Desired
3 Lanes at Intersections Most Locations

Conclusions Regarding Use of Frontage Roads

Westbound frontage road discontinuity at the N-S Freeway interchange
virtually precludes the use of this technique as an AM peak priority treatment.
However, frontage road usage in the PM peak is technically feasible, since
the frontage roads are continuous east of Eucalyptus. Traffic from the CBD
onTd have to enter the freeway, then exit at Piedras to take advantage of the

continuous eastbound frontagé. Such routing is less than desirable.

Signal preemption systems benefit buses and, quite possibly, disadvantage

general traffic, As is shown in subsequent sections of this report, in
- considering HOV improvements in E1 Paso, buses represent a very small percentage
of total high-occupancy vehicles; in E1 Pasp, HOV improvements should be
designed to also serve carpools. Because the interseéting arterials are
carrying high volumes of traffic, if sjgnificant bus volumes did userthe
frontage roads and had preemption capabilities, serious disruption of traffic
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flow on major cross streets might result. Priority entry appears éonsiderab1y

more desirable than signal preemption on the frontage road.

Findings Concerning App]icabTe Priority Treatments for Interstate 10 East

Congestion on I-T0E is primarily concentrated in a 5-mile section between
Trowbridge and Yarbrough. Although localized congestion exists at other merge
points, this ffeeway section represents the most significant impediment to
both AM and PM peak traffic.

Previous portions of this section have addressed numerous technical
features that affect the app]fcdbi]ity of the various pkiority treatments to
I-10E. Somefaqditiona1 céhsiderations are suimmarized in Table 3.

Low-cost, short implementation time alternatives considered in this
section included priority entry and priority use of frontage roads. Of those
tap choices,priority entry appears the mest deSirab]e.‘ UnTlike priority
use of frontage roads, it offers benefits to a]]'high-dccupancy>vehic1es (a very
important consideration in E1 Paso where bus volumes are relatively Tow) and
does not disrupt traffic on major cross streets. Also, all HOVs benefit |
regardless of their destination, an important point in E1 Paso since CBD
employment is relatively low. Total freeway metering is feasible east of the
N-S Freeway and possible, though undesirable, throughout the I-10E corridor.
Priority entry is a viable concept as long as the main lanes operate at about
LOS D or better, which should:be attainable by meteﬁing selected Westbound ramps
east of the N-S Frée#ay, In subsequent years, increasing the number of entrance
ramps under control (1nc1uding the entrance from thé'N-S Freeway) could aid
in sustaining LOS D 6peration through increased diversion of traffic.

As intermediate cost, intermediate implementation time improvements, this

section considered contraflow lanes and a one-lane, reversible, median busway.




1

Table 3: Comparison of Alternative Priority HOV Improvements

Alterpative HOV Improvements
1-Tane 2-lane Use of Freeway -
Parameter Median ETevated Frontage Control
Busway Busway?2 Roads w/Priority
, Entry
| Quality of bus Service
Avg. Speed, mph 50 50 30 403
Schedule Reliability Excellent | Excellent Poor Good-Fair
Carpools Included No/Yes" Yes No Yes
Impact on Other Traffic Minor "Minor Major ‘Moderate-
Major
Cost, Thousands/Mile5 $2,000 - $9,000 $130 $400
Maximum Capacity
Buses, Veh./Hr. 4006 4006 608 2009
Carpools, Veh./Hr. 0 8007 0 400°
Total, Persons/Hr. 20,000 24,000 - 3,000 12,000

1Based on a similar table presented in "Cost-Effectiveness Analysis of Alterna-
tives for Gulf Freeway Busway," Prepared by Houston Urban Office, June 11, 1979.
2For numerous reasons listed previously in this section, this does not appear
to represent a needed improvement in the I-10E corridor. As considered in this
matrix, this facility would operate with one-lane in each direction.
SAttainable only with sufficient enforcement to control ramp violation rates.
“Operationally, it may be undesirable to allow carpools onto a facility one-
lane wide without continuous shoulders. Realistically, it may be necessary to
allow carpool utilization to generate an "Acceptable" level of total vehicular
utilization. Continuous shoulders greatly reduce this potential problem. '

- Does not include costs required to provide "support" facilities such as park-
and-ride lots. '

' 6This value based on the flow volume that could return in mixed flow in the
off-peak direction. At this flow level, carpools would be undesirable on the
one-lane busway since they would adversely impact schedule reliability for the
high bus volume. _

7Sufficient carpools added to obtain level-of-service D.

8At 60 buses per hour, every cycle would be preempted by buses, destroying the
capability of cross streets to serve traffic demands.

9This capacity is a function of the volume of traffic the freeway can serve.

It is assumed in this table that no more than half the capacity of one freeway
lane will be available for HOV use.
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Given a choice between operating on an exclusive HOV Tane or a contraflow lane,

the exclusive lane represents a preferable alternative for the reasons listed

below,

Penalty to Off-Peak Traffic. An exclusive lane would not penalize
traffic moving in the off-peak direction through removal of a travel
lane. The high volume movements in the off-peak direction virtually
prohibit the implementation of a contraflow lane.

Operational Cost. It is costing the Metropolitan Transit Authority in

Houston $2000 to $3000 per day to set up, take down, and enforce the
contrafliow lane on I-45N. Costs of operating a busway would be a small
fraction of that cost. :

Positive Separation of Flow. An exclusive HOV lane would allow median

-barriers to continue to provide a positive separation of traffic flow:

during all times of day.

Eligible Vehicles. The exclusive HOV lane would permit less concern

to occur over the types of vehicles and drivers eligible to use the
lane. Again, this is a major consideration in E1 Paso.

Thus, the following priority measures warrant more comprehensive evaluation.

Low Cost, Short Implementation Time. Priority entry at selected high-

volume ramps.

Intermediate Cost, Intermediate Implementation Time. A one-lane,

- reversible, median HOV Tane. Because the feasibility of this treatment

is questionable, it is investigated further under the section on
utilization.

Very High Cost, Very Long Implementation Time. A need for this type of

improvement is not identified for the time period evaluated in this
study (20-year planning horizon).

Applicability to Interstate 10 West -

Available data indicate that there are no significant problems with

congestion at present. There are some isolated weaving section (e.g., east-
bound between Sunland Park and U.S. 85) that experience occasional LOS D
operations. However, significant growth is anticipated in this corridor. Such

growth could result in the need for'HOV priority treatments before the end of the




- century. This section investigates the feasibility of the various treatments

on I-10M.

Exclusive HOV Lane

The following analysis summarizes the applicability of a 22-foot wide

exclusive HOV lane for I-10W.

Attributes Peak Period
O RSO AWM —— - P.M.
Required
Wide Median 5.6 miles of 20-24' median
2.1 miles of ~48' median
Entry Locations Yes, on outer end; difficult
at CBD
Left-hand Ramps None None
Center Columns 7 locations
(Porfirio Diaz, Yandell, Asarco Plant,
Executive Center, Vista Hill, Paisano,
Sunland Park)
Desired
Median Clutter Lights, signs, barriers
. Grade Differentials. . | __  Severe grade differentials
Median Shoulders Yes Yes

There are some significanf deterrents tb consfructing an exclusive median
lane on I-10W. The severe grade différentials between the eastbound and
westbound lanes ffom Schuster to Executive Center Blvd. make the construction
of a median facility expensive. An exclusive lane could be constructed on the
same grade as either roadway using a retaining wali to support either the HOV
lane or the side slope (See Figure 13).. The cost of constructing the structural
support is estimated at about $2.2 million®. Construction of 7.2 miles of
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HOV lane at a cost of $1.1 million/mile runs the total estimated cost to about

$10.1 million. In addition to the expense of such construction, the bypassing

of center columns -at seyen location will result in undesirable geometrics.

Conclusions Regarding an Exclusive HOV Lane

An exclusive HOY lane is technically feasible throughout the I-10W corridor.

However, as shown in subsequent sections of this report, such a facility would

not be needed or desirable this century.

Contraflow Lane

The following ana]ySis summarizes the applicability of a contraflow lane

to I-10W.
Attributes Peak Period
- AM. P.M.
Required
Minimum of 3 Tanes Yes Yes
Flow Rate <1700 1000 1000
Left-Hand Ramps None None

Safe Ends
Desired

Flow Rate <1500

Median Shoulder

Sight Distance

Lighting

Intermediate Entry Points

Yes, on outer portions; difficult near CBD

Yes Yes
Yes ' Yes
Poor Poor

Not Continous

Difficult, but possible east of Sunland
Park ; .




Conclusions Regarding Contraflow

A contraflow lane is technically feasible on I-10W. Generation of
additional traffic in the off-peak direction could result from continued growth
in the northwest. The operational costs of a contraflow lane must be
considered when evaluating this concept relative to other priority treatments.
Therefore, although technically feasible, a contraflow operation for I-T10W

is not considered desirable.

 Freeway Contrel-with Priority Entry

The fo]lowiﬁg analysis summarizes the app]icability to freeway control

with priority entry fot 1-10W.

Attributes _ Peak Period
A.M. P.M.
Réqdired
Total Control Yes Yes
Queueing Space Yes Yes
HOV Ramps ' Yes Yes
Desired
Continuous Frontage Roads No No
Nondjscriminatory Metering No No

This segment is well suited to virtually total control without the
adverse effects resulting from the metering of freeway-to-freeway traffic.
So Tittle traffic is generated west of Mesa St., that metering at the Mesa
St., Sunland Park Dr., and Exeéutive.Center Blvd. entrance ramps would provide
virtually total control.

Mesa Street offers a reasonable alternative for travel to the CBD for

non-priority vehicles. A 1978 reportl® revealed no capacity deficiencies

T




on inbound Mesa Sf. that would preclude its use as an alternate route.

Capacity deficiencies at the Mesa St.‘and Sunland Pérk Dr. entrance ramps could
be compounded by the metering of entering traffic. However, the planned con-
nection of Resler Dr. to I-10W between Mesa St. and Sunland Park Dr. (See
Figure i4) should be adequate to accommgdate both priority and non-priority

vehicles.

Conclusions Regarding Freeway Control with Priority Entry
This priority treatment is a feasible and desirable technique.
It should brovide adequate cdntro1 to sustain LOS D operation on the main

Janes of I-10W, as well as providing adequate service to HOVs through the 1990s.

Priority Use of Frontage Roads

The absence of frontage roads on I-10W precludes the consideration of

this priority treatment.

Findings Concerning Applicable Priority Treatments for Interstate 10 West

Congestion on I-10W is not a major concern -at this time., As indicated

“previously (See Table 2), conditions warranting low-cost priority treatments

for I-10 W may develop between Mesa St. and Executive Center Blvd, late in this

decade, The only low-cost, short implementation time technique that is

applicable is freeway control with priority entry. This technique could be

easily implemented at a relatively low cost considering the small number
of entrance ramps (five) between Mesa St. and the CBD. |

Two- intermediate cost, intermediate implementation time priority treat-
ments were cpnsidered -- exclusive HOV lane and contraflow. Both techniques
are feasible, though thé need for such extensive improvements is not expected
this centdry. An exclusive median HOV Tane from Mesa St. to the CBD wqu]d

be very expensive because of the severe grade differentials between Executive
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Center Blyd. and Schuster, 3Such a facility could serve to bypass congestion
between Mesa St. and Executive Center Blvd., the section expected to reach
critical congestion earliest, For the reasons cijted in the IniOE evaluation
(operational cost, positive separation of flow, and vehicle eligibility),

contrafiow is not recommended for further consideration,

Thus, the following priority measures warrant more-comprehensive evaluation.

. Low Cost, Short Implementation Time. Priority entry at selected high-
vdeermws

o Intermediate Cost, Intermediate Implementation Time. A one-lane
reversible, median HOV Tane. Because the feasibility of this treat-
ment is questionable, it is investigated further in the following
sect1on

e Very High Cost, Very Long Imp1ementat1on Time. A need for this type
of improvement js not identified for the time period evaluated in this
study (20-~year planning horizon).
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UTILIZATION AND COST OF PRIORITY MEASURES

Two alternative priority measures, priority entry and a one-lane, reversible
median HOV Tane were identified in the previous section as warranting more
extensive evaluation, This section presents estimates of the number of HOVs
that would utilize the improvements as well as the benefits: that would
accrue to fhose vehicles, - Design aspects of the priority measures are discussed

~in the succeeding section of this report,

Analysis Data

Extensive traffic and design data collected by the DepartMent were made
available as part of this study. As necessary to evaluate the need for
priority treatment, other pertinent data were developed during the course of

the study.

Vehicle Occupancy

A 1980 occupancy study cbnducted by District 2411 showed the average
peak-period vehicle occupancy to be approximately 1.3 persons per vehicle

and the following vehicle occupancy distribution,

e Single occupant 74%
® Two occupants 20%
o Three obcupants 5%
e Four or more occupants 1%

Ramp Entry Data

As part of a feasibi]ity study on control and sufvei11ance measures for
the Interstate 10 freeway, the Department collected peak hour volume counts
for the entyrance and exit rampssl 'Peak hour entry volumes at I-10E ramps
in the study corridor for 1980 are shown in Table 4. Volumes for I-10W ramps

are shown in Table 5.
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Table 4, 1980 Peak Hour Traffic Volumes on Ramps Entering Westbound Interstate

10 East.
Ramp - - . ~Hourly. Percent Cumulative
Location - - - - ~Volume . of Total Percent
Lomaland 1250 9 9
Yarbrough 1650 12 21
‘McRae 1290 10 31
Hunter 870 6 .37
Hawkins : 1050 8 45
Afrway 950 7 52
Geronimo 750 6 58
Trowbridge - 710 5 63
Paisano © 610 5 68
Raynolds 520 4 72
N/S Freeway 2330 17 89
Copia : . 700 5 94
Piedras 700 5 99
Cotton 200 1 100
13,580

Table 5. 1980 Peak Hour Traffic Volumes on Ramps Entering Eastbound Interstate

10 West.

Ramp - Hourly | Percent Cumulative
Location Volume of Total ~ Percent
Mesa 1450 22 22
Sunland Park 1550 24 46

us 85 , 620 10 56
Executive Center 1520 23 79
Schuster 1360 21 100

6500 ' :
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Downtown Travel Estimates

As mentioned previously, I-10E serves a variety of activity éenters,
Although the CBD is not the attraction for a majority of I-10E traffic, the
employment in the CBD is the most dense, anq therefore the primary attraction
for high-occupancy Vehic]es, Thus, 06 estimate the effectiveness of an HOV
improvement, an estimate of work trip patterns to the CBD is needed.

Detai]ed;brigin—destination data are not available for use in such an
estimate. As a consequence, secondary data developed by the Department were
used to estimate work trip patterns on Interstate 10. The results of the
estimates for I-10E and I-10W are shown in Figures 15 and 16, respectively.
The procedures used to develop these estimates are documented in Appendix A.

The trips shown in Figures 15 and'16’rebresent daily auto work trips to the
CBD that use I-10E-and I-10W, respectively, It is assumed that appfoximate]y

50 percent of those trips occur during the peak hour.

Utilization of Priority Entry

Based on analyses presented previously in this report, it appears that
some form of Tow-cost, short implementation time priority measure might be
needed on I~10E and I-10W by the mid-to-late 1980s. It also appears that
priority entry represenfs the most desirable form of low-cost priority
treatment for Interstate 10.

Pﬁiority entry, in conjunction with freeway metering, can be considered
4n two manners. In the first, which is,S1mi1ar.to the operation of certain
Los Angeles freeways, all freeway ramps are metered to help assure a satis-
factory operating condition on the main Tanes, In addition, at some ramp
locations high-occupancy vehicles are provided with preferential entry ramps

to allow those vehicles to bypass the queue at the metered ramp.
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The second approach involves taking actions such“as have been taken in
Dallas on I-30 at Ferguson Read, With this approach, certain high-volume ramps
are jdentified and ramp metering insta}]ed; priority entry for highgoccupanby
vehicles is provided at those Jocations, Other freeway ramps are not metered.
Thus, this second approach appears applicable to Interstate 10 as a low-cost,

short implementation time action.

Impact of Priority Entry Ramps

Most of the experience with priority entry has been in Los Angeles. Nearly
150 bypass ramps are operat1ona1 in that city. In,Texas, 4 bypass ramps afe
presently operational (2 on Southwest Freeway in Houston, 1 on North Central
Expressway in Dallas, 1. on I-30 in Dallas). The Los'Ange]es'ramps are used
by both buses and carpoo1s; with the exception of the I-30 ramp in Dallas,
all the Texas ramps are for buses and/or vans only. Fewer than 20 buses per
hour would use & pr1or1ty ‘system on Interstate ]0 as-a- resu]t carpools shou]d
be allowed to use. a pr1or1ty'entry approach For this type of operat1on,
carpool is defined as 2 or more persons. per veh1c1e 1

Selected data: for the Los Angeles operation-are-shown in. Table 6. The
utilization and effectiveness bf these Tanes can be expected to be somewhat
higher than will be experiehéed in E1 Paso. The Los Ange1és freeways are
typically operating at capaCity, Whi]e it is anticipated thét Interstate 10

will be at LOS D when'hriority entfy is provided. ‘A travel time'savings of

2 m1nutes w111 not result 1n E] Paso,r1ndeed on I 39 1n DaT]as, the trave}ﬁi‘jf:wnﬁfm'

time savings on the bypass ramp were 3 seconds, As a result, the values for
ET Paso that are shown in Téb]e 6 are assumed to be abproximately half of the
corresponding Los Angeles values; A 20 percent increasé in carpools in E1
Paso will result: in about ab peréent increase in gverége occupancy at those

Tocations where priority entry is provided.



Table 6. Effects of Priority Entry in Los Angeles and Estimated Impacts in

£l Pase, e o
ity ]| Avg. Trayel | Pencentage Increase | Violation
oo { ~ - Time Savings |-  in Carpools Ratel
Los Angeles 2 minutes 38% 35%

ET Paso ' <1 minute 20% 25%

1 The percentage of Veh1c1es using the priority ramp that are not eligible

to do so.

~ Priority bypass ramps would not be proVided at each ramp Tocation. Los
Angeles provides such facilities on about every second ramp. On Interstate
10 it would appear appropriate to provide priority bypass at selected high-
volume entry locations. The following discussion identifies the proposed
priority entry locations and anticipated utilization for I-10E and I-10W,

respectively.

Interstate L0 East

Based on the data presented in Table 4, priority entry might be considered
initially at three Tocations -- Yarbrough, Hawkins and Geronimo. Twenty-six
percent of the traffic eﬁtéringrlnloE enters at those ramps. Such improvements
could be phased in to evaluate the effectiveness and public acceptance; if that
approach is used, the Yarbrough entrance ramp would appear to be the best
Tocation for initial devé1opment due to both its high volume and distance
from downtown,

If ramp metering with priority entry is provided at the three locations
jdentified previously, assuming that the priority entry is provided in 1985,
peak-hour utilization of the priority entry facility is estimated in Table 7.
Based on the values in Table 7, approximately 30 percent of the peak-hour

vehicles would use each priority lane; those vehicles would move 43 percent




Table 7. Estimated 1985 Pe

ak Hour Usage of Priority Entry Ramps on Interstate,”““”"”

Est, Volume Est, Volume With Priority Entryl
Ra Without ) T s —
amp Priority Non-Priority Priority
Location Ehtry Lane Lane2
Yarbrough 1800 1330 560
Hawkins 1180 875 370
Geronimo 840 - 620 260

? It is estimated that carpools will increase by 20 percent (See Table 6) 1
and total ramp volume will increase by 5 percent as a result of the :
- priority measure. ) v

~“2'Vehicles with 2 or more occupants,

of the persons, The average occupancy in the priority ramp Tanes would be

2.26 persons per carpool,

| Interstate 10 West

Priority entry might be considered initially at Mesa St. and Executive
Center Blvd, These locations more nearly lend themselves geometrically
to tﬁe accommodation of a priority bypass lane than does Sunland Park Drive.
These two ramps account for about 45 percent of the entering traffic on
I-10W (Table 5), Mesa éppéars to be the best location for initial implementation
because of its distance from the CBD and its proximity to the anticipated
growth centers.

The estimated peak-hour utilization of these two priority entry locations,

assuming a 1985 time frame, is shown in Table 8,




Table 8, Estimated 1985 Peak Hour Usage of Priority Entry Ramps on Interstate

10 West.
Est. Volume Est. Volume With Priority Entry!
Without ) S -
Ramp S Non=Priority Priority
Location Priority Lane Lane?
’ Entry . _ , »
Mesa 2000 3 1480 625
Executive Center 20003 1480 625

1 1t is estimated that'carpoo]s will iincrease by 20 percent (See Table 6)
and total ramp volume will increase by 5 percent as a result of the
priority measure.

~ 2 Vehicles with 2 or more occupants.

3 Estimated capacity flow, though demand estimates considerably higher.

General Considerations

The bypass ramp in Dallas (Figure 17) is similar to the type of treatment
that might be implemented along Interstate 10, That installation cost
approximately $50,000. Cost estimates developed recently for priority
entry ramps in San Antonio ranged from $80,000 to $180,000, including
ramp metering. Therefore, it is reasonable to assume thdt per ramp costs
in E1 Paso should be approximately $65,000-$75,000. Consideration needs
to be given to queueing space, as it will not be unuéuai at some ramps for
20 to 30 cars to be queued at the ramp meter during the height of the peak
period, The high violation rate (Table 6) also makes enforcement a major
concern; personnel need to be avajlable (on random basis after.the first
several weeks of operation), and procedures must exist to permit the
identification and safe apprehension of violators. |

However, of equal concern is the problem of being able to efficiently
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FREE FLOW RAMP

/ ; . R NN o
Source: "Bus and Carpool Bypass Ramp Operations in Dallas," prepared by
Office of Transportation Programs, City of Dallas, July 1979

Figure 17" Priority Entry Ramp on East R.L. Thornton

__at Ferguson Road, Balles
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meter raMp volumes in excess of 900 vehicles per hour, Previous research3
has indicated that 720 yph (12 yehicles per minute) is a practical maximum
metering'rate, with 900 yph (15 vehicles perlminufe) being a virtually
absolute maximum, Beyond that volume (i.e., 25 vpm to accommodate 1500 vph)
the ramp meter cycle time is so short that the lead vehicle cannot move up
and reach a full stop before the next gréen indication, When main Tane
operations reach long-duration LOS D conditions, a combination of the
following three actions by the motorists is likely: a) extension of the peak
at the ramp beyond the peak hour, b) increased diversion to alternate routes,
and ¢) increased-utiTization of HOVs. Since traffic volumes on alternate

-routes will also be 1ncreas1ng, effective d1vers1on to alternate routes w111

11ke1y be short- 11ved espec1a11y for the extreme locations on I- 1OW where
Mesa St. is the primary option. Therefore, extension of the peak and

increased HOV utilization, possibly beyond that estimated, are 1ikely.

Utilization of a Median HOV Lane

If Interstate 10 remains in its present cross section, information
presented previously suggests that by the late 1990s an exclusive median HOV
lane may be applicable for I-10E, with some possible need for an exclusive
Tane oh11~10w. Such an improvement provides considerable gains in capacity,
travel speeds and schedule reliability éver priority entry improvements,
provided that 1ong-durat1bn LOSVE conditfons~exist in mixed flow. This.SEctioh
develops estimates of 2000 utilization 6f a median HOV Tane for both I-10E |
and I-10W. |

The estimates are based on the data shown in Figures 15 and 16 and assume
that the exclusive lanes would be used by buses, vanpools and carpools
(for this type of treatmeﬁtg carpools are defined as 3 or more persons per

vehicle) and that this lane would preyjde service to the 6ED.
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Interstate 10 East

Bus Usage
Information supplied by the Public Transit Administration, City of EIl
Paso, indicates that 10 peak.hour buses are expected to use I-10E, east of

the N-S Freeway by the year 2000.

Carpool Usage

Data shown in Figure IS‘are used to estimate carpool usage of a median

HOV lane. Based on discussions presented previously, an exclusive Tane on

I-10E would serve to bypass congestion between the McRae/Yarbrough

vicinity and the North-South Freeway. Therefore, all loading of the HOV

lane would occur near the eastern end of this sector.

To be effective, an exclusive HOV lane must extend beyond the anticipated
congestion (in this case, to about Yarbrough Drive). .Even though daily
westbound volumes are expected to exceed 40,000 vehicles, only about 3000
are bound for the CBD (Figure 15). If half of these trips occur during the
peak, and 6 percent of those trips are eligible carpools (3+ occupants for
exclusive lanes), then onTy 125 carpools would initially use the HOV lane.

If an increase in carpools of 70 percent was generaﬁedvby the avai1ab111tyA}
of an exclusive lane (as suggested from previous research?), then up to

215 carpools could be expected to use the facility in 2000.

Total Usage

Initial operation in the year 2000 should include approximately 225

“vehicles in each peak period (215 carpools, 10 buses), Approximately

1100 persons would be served by the HOV lane during the peakrhour, compared

to about 2500 persons per hour in each of the mixed flow lanes. Thus, the
. s .




exclusive lane would carry abeut 15 18 percent ef the total pevson throughe

hY

put in the peak dTrect1on

Effectiveness

Several measures can be used to estimate the potential effectiveness of
an exclusive lane. The previously cited research for FHWA3 concludes that a
travel time saving of 1 minute per mile of Tmbrovemeht”is necessary for
successful operation. Thus, overall speeds of non-priority lanes must not
exceed 28 mph, Since conditions on I-10E are expected to approach LOS E
(30-40 mph) in the late 1990s, it is reasonable to assume that non-priority
traffic will be operating at speeds above 28 mph for a large portion of

the peak hour,

;A“AA ——_Another-measure- constdered—is—the-proportionof person—throughput—carried—————

by the HOV lane. Generally the HOV lane should carry a higher proportion
of person-flow than non-priority conditions. As noted above, an exclusive
HOV Tane on I-10E would only Cakry about half as many persons per hour as
each of the non-priority lanes.

Although a detailed benefit-cost analysis was not performed for an I-10F
HOV lane, some inferences can be dfawn from a previous analysis performed by
TTIE, Table 9 shows the present va1ue.of;e§§§§ and behefits for exclusive e
1aﬁe and priority entry treatments considered in San Antonio. The B/C ratio
for the HOV lane under LOSVE conditions is based on utilization by 60 buses
and 660 carpools, producing a throughput of 4940 persons per hour. In the
year 2000, one-sixth of that number of buses, one-third that number of car-
pools, and less than one-fourth that person-flow could be expected on an
I-10E exclusive HOV lane, Thus, since the expected direct costs should not be
significantly different from that shown in Table 9, and since the benefits
sﬁou]d be less than half that shown, it is concluded that the costs of an
exclusive HOV Tane on Interstate 10 East wou]dAconsiderab1y exceed the expected

benefits.




Table 9; Present Value of Direct Cgsts'andlDirect Benefits for Typical
HQV Improvement Measures; 20 Year Analysis Period, 10% Discount Rate

Alternatiye HOQV

~Freeway LOS Prior to
~ Prevision of HOV Measure’

Measure D .
Reversible HOV Median Lane
Costs Per Mile (20 yr.)
Construction $4,000,000 $4,000,000
Operation & Maint. 170,000 170,000
Total $4,170,000 $4,170,000
Benefits Per Mile (20 yrs,)
Travel Time Savings
HOV Traffic $ 510,000 $1,590,000
Mixed-Flow Traffic. 640,000 2,060,000
Fuel— 156605000 159705000
Accident Reduction 890,000 1,530,000
Total Benefits $3,100,000 $7,150,000
B/C Ratio 0.7 1.7
Priority Entry Ramp
Cost Per Ramp (20 yr.) $ 50,000 $ 50,000
Operation & Maint. (20 yr,) 90,000 90,000
Total Cost ' $ 140,000 $: 140,000
Benefits Per Ramp (20 yr.) ,
HOV Travel Time Savings $ 70,000 $ 140,000
Fuel 100,000 160,000
Total Benefits $2,1¥0é000 $ 3goi000

B/C Ratio

Source: "Priority Treatment for High-Occupancy Vehicles in San Antonio,

Texas," Texas Transportation Institute, June 1981.
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Interstate 10 West

’ Bus_ﬁ&age

The Public Transit Administration estimates I<10W will be used by 15

buses in the morning peak by 2000,

Carpool Usage

An exclusive lane for I-10W, if needed during this century, would
serve to bypass Congestion between Mesa St, and Executive Center Boulevard.
Again, to serve its intended purpose an exclusive HOV lane would need
to extend beyond anticipated congestion to a terminus somewhere between
Sunland Park and Mesa, Data from Figure 16 ‘indicate that about 2400 daily
CBD work trips will originate west of Sunland Park., Assuming that half of
these trips occur in the peak (1200) and that 6 pércent would be eligible
for an exclusive lane, about 70 carpools would use the lane initially.

Assuming a short-termbincrease of 70 percent, approximately 120 carpools

would use an exclusive lane in the year 2000,

Total Usage

HOV Tane utilization by 140 vehicles (approximately 1050 persons)

would be expected during each peak period.

Effectiveness

Utilization of an exclusive median HOV lane on I-10W should be even less
than that on I-10E, Following the same Pationa1e1presented for I-10E, it
is concluded that the‘provision of an exclusive HOV lane on Interstate 10

West is not cost-effective this century.

i
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Conclustons Regard1ng Ut111zat1on/Capac1ty

Ay L e e R it

There should be adequate ytilization of a1l recommended priority entry
Tocations, In fact, ramp capacity will probably be a Timiting factor at several
locations, In the eyent that the priority bypass ramps cannot accommodate
the HOV demand generatedz it may be necessary to provide for pr1or1ty entry at
additional Tocatioens, or to consider redefining carpools as vehicles with 3+
occupants instead of 2+ occupants, On-site occupancy studies should indicate
the des1rab111ty of such actions.

Adequate ut111zat1on of an exc]us1ve lane is not expected in e1ther

corridor this century,

Cost and Implementation Time

It is estimated that implementation of priority entry will require 6-12
months once a decjsion is made. The minimum cost of a typical priority
bypass lane is $55,000, There are indications that, depending on the

magnitude of construction, costs could approach $70,000 per -ramp.




CONCERTUAL \DESIGN AND QPERATION OF PRIORITY MEASURES

Preyious sections have determined that priority entfy ramps can be effectively
utilized within the Zanear planning horizon on both Ie1bE and I-10W, This
section primarily focuses on design and operational concerns associated with -
incorporating priority entry ramps at selected 1ocation$ on Interstate 10,
It appears that this methodAwi11 provide sufficient capacity to accommodate
the projected HOV travel needs until at Teast the late 1990s.

The design and operation of priority entry ramps are not extremely com-
plicated, but there are~seveka1'considerations.that will be discussed .in a

general manner and rélated to specific ramps.

Compatibility with Department Plans.

The Department bas proposed an expansion (from 6 to 8 lanes) of the free-
way section between Yarbrough and Paisano. Since the expansion will be
accommodated on the outsides of the existing cross section, consideration
should be given to locating ramp meters and raised medians (between priority
and non-priority lanes) so that they will not conflict with future construction.

No other major improvements that would affect these recommendations are planned. -

Priority Entry Ramp Operations
. Two priority entry concepts that can be incorporated into the existing
freeway cross section aréishown in Figures 18 and 19. The design shown in
Figure 18 is preferred because the ramp for HOVs is completely separate from
the non-priority ramp., This separation e]iminateSACOHfiiCtS between priority
and non-pkiorfty ramp traffic at the merge point. It also enhances a low
violation rate by making it difficult for nonepriority drivers to determine if

police are present at the priority ramp. Non-priority traffic would utilize -

the left lane of the frontage road for storage in the-bamp meter queue, .
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Figure 18.

Priority Entry Ramp Located Downstream of Non-Priority Ramp




Figure 19, Priority Entry Ramp Located Adjacent to Non-Priority Ramp.




ET{gible vehicles would bypass them in the next Tane and proceed tg the down-
-~ stream ramp to enter the freeway,

Due to vertical curvature constraints or other geometric problems, some -
ramps may have to be built 1ike the example shown in Figure 19, The existing
ramp would be widened and a narrow raised median installed to separate the
priority and non—pridrity vehicles, The HOVs would be forced to reduce their
speed due to the possibility of lateral interference on the ramp approach and
at the freeway merge point. A1l priority entry ramps on I-10E will, with minor
modifications, fit these two general types.

The design of the existing ramps at the recommended priority entry locations
on I-10W, Mesa St. and Executive Center Blvd., is generally compatible with the
priority entry concept shown in Figure 19, except that there are no frontage
foads on I-10W. Although the Sunland Park Dr. entrance ramp is not included
in the initial priority entry recommendations, it is possible that traffic
conditions may 1hdicate the need for priority entry at that Tocation. There-
fore, one possible operational concept is a loop ramp with priority bypass as
presented in Figure 20. Thié concept would require that the ramp be widened
about eight feet oh the inside of the loop to provide room for two separate
lanes. The ramp meter signal would be located at the end of the raised median
separation, about 150'-170" from the freeway 1ntersectfon. Because the
queues on westbound Sunland Park are already long, and should get 1ongér, the

right Tane in the westbound direction would need to be reserved for HOVs,

focation of HOV Improvements:

" Interstate 10 East

Appendix A documents the peak<hour volumes of westbound entrance ramps on

I-10E. Using these data, geometric considerations and analyses of impacts of

metering on traffic, it has been determined that the entrance ramps_at
6 .
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Figure 20, Conceptual Design of a Priority Entry
Bypass Lane at Sunland Park Drive
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Yarbroygh; Hawkins and Geronimo would.be?the best three Tocations to initially
install ramp metering with priority entry. Yarbrough was chosen'.becaus-e the
ramp yolume is the highest on I-T10E, There js enough room to install a
separate priority entry ramp inbound of the general traffic ramp at this location,
as shown in Figure 21, The second highest volume in the area is at McRae;
however, since this is the next ramp downstream of Yarbrough, and thus would
be the primary diversion route for Yarbrough traffic, it should not be metered.
The McRae ramp should operate wéll, even with the diverted traffic, since a main
lane is added at this Tocation for a total of three inbound Tanes.

The next metered ramp.wod1d be Héwkins, three entrances from Yarbrough.
It has the third highest volume in the section and one of the longest storage
lengths, over 1,000 feet. Airway, the next 1nb6Und ramp, will be used as the
diversion for Hawkins. The typical design shown in Figure 18 1is applicable .
- at the Hawkins priority entry location. . |

The Geronimo ramp, juét inbound of Airway, ;ould‘be the next priority
ramp due to its relatively high volume and few geometric constraints (See
Figure 19 for typical layout). Diverted traffic -Could use the Trowbridge and
Paisano entrances. Data from travel speed studfes indicate an increase in
speed inbound of Geronimo,

Providing priority entry at the Tréwbridge ramb would be difficult due
to the braided ramps at'thaf iocation, The entrance'ramp has some rather
severe veftical curves, a less than desirable sight distance and -inadequate
width for expansion of thé”lane to include an HOV bypass. The Paisano ramp
currently operates well due to 1@wrvolumés and the;addition of a main -
lane beginning with this ramp. Metering of upstream ramps should divert some
traffic to this ramp} ,

Together, the three rambs proposed for metering and priority entry con- :

tribute 26 percent of the inbound I-10E traffic from Americas to the CBD, and
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Figure 21.

Conceptual Design of a Priority Entry Bypass Lane at Yarbrough Drive




37 percent of the traffic originating east of the N/S Freeway. The proposed
project represents a good first step in managing congestion on this segment

of freeway.

Interstate 10 West

The inbound ramps at Mesa.St. and Executive Center Blvd. are the recom-
mended locations for HOV priority treatment on I-10W. Recent widening of the
Mesa St. ramp greatly minimizes the modification necessary to accommodate
priority entry. Construction of a physical separation (a narrow, raised median)
and the installation of a ramp meter signal are virtually all that would be
required (Figqre 22). Since dual left turns are permitted from Mesa St. onto
the ramp, it would be desirable to reserve the rightmost of fhe two turning
lanes for HOVs, thus minimizing lane changing on the ramp.

Executive Center Blvd. is the next location inbound at which initial
priority entry should be considered, Construction of an HOV bypass lane
similar to Figure 19 is recommended for late in this decade.

Freeway operating conditions inbégﬁd éf Execdi%ve Center are expected to
be at LOS C or better throughAthe 1990s. Therefofe_no furthe; improvements

are recommended at this time.

Exclusive HOV Lane QOperation

Interstate 10 East

While is does not appear that an exclusive reversible lane will be war-
ranted before the year 2000, continued monitoring of the traffic situation
may change current projections. Such a lane, however, is physicallyrfeasible
and it is useful to examine the possible operation of a lane for any conflicts

‘or problems that may be encountered,
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The Tane would begin inbund of Yarbrough with concurrent-flow lanes beihg,
congtructed en the.indeevshguldews; adjacent to the general traffic Tanes, |
These concurrent=flow lanes weuld a11ew~vehicies tp make a smooth transition
into the HOV lane in thefm@rning‘and back inteAthe general traffic in the
evening. The concurrent-flow lanes would extend for 0,25 to 0.50 mile
inbound to the beginning of the physically separated HOV lane. Figure 23
presents three different end treatments for a median HOV lane. These three
" concépts-were developed as a part of a detailed feasibility study for Inter-
state 10 in San Antonio!'2 The directions and dimensions shown do not
necessarily apply to El Paéo. These are designéd to minimize certain operafiona1
and safety problems. More study will be needed to.identify the best of these
or other alternatives, but the median opening has beeﬁ successfully hand]ed'
fn other cases (e.g,, I-70, Daniel Boone Freeway,vSt; Louis).

A typical crosé section with and without a median HOV lane is shown in
Figure 24 (a and b). The anber of general traffic lanes is different in -
places, but the HOV lane and the inside shoulders will remain the same_through-
out most of the project. The cross section shown is 10 feet wider with the
HOV lane than without. The only way a median HOV lane can be accommodated
without widening the freeway is to eliminate one insﬁde shoulder. HOV lane,
main lane and shoulder widths will change near locations with median columns.
The lane will be routed on one side of the columns, forcing a decrease in
. HOV Tane, shoulder and main lane widths, QS'shown,in Figure 25, A reduced

operating speed will be required on the HOV Tane in these sections,

| Midpoint Entry Possvlbiiit?es
 The distance between Yarbrough and Raynolds (the anticipated Timits

of congestion) is approximately six miles, Thys, it would seem useful to

provide some intermediate access points, Cielo Vista Mall, west of Hawkins,
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| Figure 25. Typical Cross Sections at Locations with Median Columns
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1s near the midway point of the congested sectien and the area around the mall
may provide excellent oppertunities fép‘an elevated ramp te the medfan lane,

A carpool staging area, and/er a Pabk;and;Ride Tot, may alse be incorporated
in the design. By the time this lane s in the planning stages, land use in
the area around the Mall may have drastically changed; therefore, no specific
site planning is attempted at this time, These possibilities will need to be

examined further at this and other Tocations,

Interstate 10 West

The need for an 1ntermediéte implementation time, intermediate cost high-

occupancy vehicle improvement on I-10W was not identified.
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CONCLUSIONS

This study evaluated the needs for priority treatment of high~occupancy
vehicles for a 24,9-@j]e section of Interstate 10 in ET1 Paso. This freeway
serves both sides of the city and was evaluated as two separate facilities:
Interstate 10 Fast (I-10E), which runs 16.5 miles from the CBD to Americas
Avenue (FM 375), and Interstate 10 West (I-10W), which extends 8.4 miles to
the Northwest to Mesa Street (US-80, SH-20). At present there is no immediate
need to implement any pribrity measures. Level-of-service (LOS) C operations
during the peak hours are typfca] on both facilities, with some short sections
of I-10E experiencing short-duration LOS D conditions.

However, due to the lead time required to implement certain priority
measures, the need for such improvements Should be anticipated in order to
permit the improvements to be operational by the time the need has developed.
Interstate 10 East has experienced one of the fastest growth rates in the
State in recent years, a trend that is 1ikely to continue in some sections.
Traffic volumes approaching 150,000 vehicles per day (vpd) are expected by the
year 2000. Volumes are expected to more than double on I-10W by the mid-to-
late 1980s, and.approach 125,000 vpd by 2000. This growth suggests that the
need for priority improvements may develop.

The needs, if any, for priority treatment were evaluated for the time and
funding Tevels Tisted below.

e Short implementation time, Tow cost. Priority measures such as signal

preemption and priority entry for high-occupancy vehicles are
representative of this type of improvement,

o Intermediate implementation time, intermediate cost. Priority measures
Tn this category would include contraflow lanes and one-lane median

busways.




¢ lLong implementation t1me?\yery\hrgh\cgst Mu1t1]ane HOV facilities would
be representative of this type of mprovement,

Due to the re]atTve1y Tow bus volumes in E1 Paso, any priority measure

implemented should be capable of serving carpools.

 Interstate 10 fast

It was estimated that, given the present cross section of I-10E which
varies from 4 to 10 lanes, a need for a low-cost, short implementation time
improvements might develop late in this decade. Priority entry was identified
as thé_most applicable technique., A need for an intermediate implementation.
time, intermediate cost improvement is not anticipated fhis century, Within
the 20-year planning horizon.considered in this study, a need for a long

jmplementation time, very high cost priority improvement was not identified.

Priority Entry

Once freeway operating conditions appreach long-duration LOS D,
implementation of priority entry at selected Tocations should-be :considered.
It is not intended that all ramps would be metered; however, if the Department
elects to meter ail ramps for operational purposes, then priority bypass lanes
should be provided at all Tocations where geométrica]ly feasible. Initially,
priority entry should be considered at three 1ocation$ ~-- Yarbrough, Hawkins,
and Geronimo, Buses plus carpools (2 or more occupants) would be allowed td,
use the priority bypass lanes, It is estimated that; in 1985 nearly 1200
vehicles would use the three priority bypasses, represehting 30 percent of
| ~the vehicles and 43 perceht of the persons accommédated at the three locations.
Priority entry at the three 1obations woqu require.a capital expenditure
- of approximately $150?000n$2002000 (1981 dollars), Implementation time for these

treatments would be about six months; thus, no immediate action is needed at-

‘this time. Once the need for priority entry is evident, the improvements can
8z




be fmplemented rather rapidly. Improvements in.rvamp censtruction or align=
ment made at any of these Tocations in the interim should include provisions
for future implementation of priority bypass lanes. Enforcement is a major

concern in planning and implementing this priority measure.

Interstate 10 West

Short implementation time, Tow cost improvements (priority entry) may be
needed on this facility in the late 19805,'.Within-thé 20-year planning

horizon, a need for more extensive improvements was not identified.

Priority Entry

Priority bypass ramps should be considered initially at two locations--
Mesa St. and Executive CenterrBoulevard. These Tlocations appear best suited
to Tow-cost measures because they will carry high volumes and require the least
geometric modifications. Each of these two Tocations would provide priority

entry for about 600 vehicles per hour and cost $55,000-$70,000.

Concluding Obseryation
Due to the implementation times associated with the improvements and the
projected time until those improvements are needed, the-Departmeht does not
need to take any immediate actions. This report doéuments what improVements
may be needed, but sufficient time exists to'a1low the Department to wait to
see if the need does, indeed, develop, If so, to the extent possible, provision

of the HOV priority measures should be undertaken 1in conjunction with other

improvements planned by the Department for Interstate 10.
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APPENDIX A ~-_CBD WORK TRIP ESTIMATES

Estimating CBD Auto Work Trips Entering Westbound Interstate 10 East

This analysis is based on past research conducted by.TTI in Houston and

Sah‘Anigﬁgg, Three independent estimates are formulated, and the average used

to estimate the number of auto work trips to the E1 Paso CBD via I-10E.

- Work Trips, Estimate 1

It has been found that the work trips into the CBD can be estimated as

between 6 and 12 percent of ADT count closest to the CBD (Table A-1).

~In Houston, the average proportion of CBD-bound traffic was 9.6 percent;

whereas in San Antonio, approximately 6.2 percent of the traffic was destined
for the CBD, The 1979 ADT on I-10E near Cotton Street is given as 97,600
vehicles (State Traffic Map). Using the non-weighted average of Houston and
San Antonio data, the numberiof'work trips on I-10E is determined as follows:
97,600 Vehicles x 7.9% auto work trips = 7710 auto work trips to
CBD on I-10E. —_

Work Trips, Estimate 2

The City of E1 Paso estimated that 1980 CBD employment was 19,000 persons.

Several factors are applied to this figure to arrive at an estimate for auto

work trips to the CBD via freeways;

e Assume that, on any given workday, approximately 10 percent of ?he
workers will be absent from work due to sickness, travel, vacation

etc.

e Using information from TTI studies performed in Houston and San
Antonio, it is estimated that 60 percent of the El1 Paso CBD
workers arrive in downtown via the freeway system. (The corresponding
value for Houston is 67 percent and for San Antonio is 80 percent).

® Auto occupancy for urban travel during the peak period is 1.27.
This number was derived from auto occupancy studies conducted
by the SDHPT in ET1 Paso.
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Table A~T: CBD Work Trips as Percent of ADT for Houstbn and San Antonio
Radial Freeways. , v

Auto Work ADT Closest Work Trips as
Freeway Trips te CBD - to CBD a Percent of ADT
Eastex (H)! 8,100 107,000 7.6%
Gulf (H) 13,800 165,000 . 8.4
Southwest (H) -15,800 134,000 11.8
Katy{(H) 11,500 106,000 10.8
North (H) 11,200 120,000 9.3
I-35N (SA)2 10,800 152,000 7.1
Us 281 (SA) 7,400 - 126,000 5.9
I-10W (SA) 12,200 200,000 6.1
US 90W (SA) 9,100 152,000 6.0
'1-35S (SA) 6,800 114,000 6.0
Non-Weighted Average 7.9%
! Houston data is for 1975.
2 San Antonio data is projected.
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Therefore:

CBD Emp1oyment x Percent of x Percent of CBD : Auto = Auto Work
workers on workers using Occupancy trips to CBD
job any day freeways via the freeways
19,000 x 90% X 60% + 1.27 = 8079 trips

Using the Department Traffic Volume Maps, it was found that I-10E
carried 65 percent of the total freeway volume entering the CBD
(based on ADT values).

Trips to x Percent of trips Auto work trips on I-10E

CBD on I-10E

8079 % 65% - 5251

1)

Work Trips, Estimate 3

A trip production matrix prepared by the SDHPT was used to estimate the
number of CBD-bound work trips that are generated in the eastern sector.
Table A-2 shows the sectors, the number of CBD work trips generated, and the
proportion of those trips allocated to I-10E. The remainder of trips were
assumed to use other routes, including the Border Highway and arterial streets.

The total number-of work trips using I-10E is estimated as 8129.

Work Trips, Final Estimate

Estimates 1, 2, and 3 are averaged to obtain a value for use in this study.

Total I-10E

Work Trips
Estimate 1 7,710
Estimate 2 5,251
Estimate 3 8,129
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Table A-2. Work Trips to CBD Using I-10E, Based on Trip Production Summary

Total# % Using _ Total on I-10E

Sector # to CBD X I-10E = to CBD
13 569 80% 455
14 1089 80% 871
| 15 1894 30% 568
16 1701 35% , 595
17 419 20 84
18 1741 40% 696
19 923 70% 646
21 944 70% 661
22 834 80% - 667
23 1531 40 612
24 1356 90% 1220
25 259 60% 155
26 592 90% 533
27 421 50% 211
28 222 70% | 155
| Total I-10 Traffic 8129




Distributicn of-1980:Hork Trips on I-10E

Knowing the number of vehicles entering the CBD on the I-10E freeway

and given an estimate of the number of vehicles entering that freeway before

¢America$ Avenue and destined for downtown, it is assumed that the remaining

trips may be factored to the entrance ramps based on the overall ramp volume.
From the trip productioh summary, it is estimated that 220 vehicles bound for
the CBD enter the Iy]OE freeway upstream of Americas Avenue, Therefore, the

number of trips to distribute to the ramps is;

‘ . CBD Work Trips " Number of trips
Number of Total - originating before = on I-10E West of - -
CBD Work Trips the Americas Avenue ‘ Americas Avenue
7030 - 220 = 6810

The total of all entrance ramp volumes was computed, and then used to find

the percentage of the total that each ramp represented. This percentage was

applied to the number of work trips to achieve an estimate of the number of

CBD work trips entering at each ramp. Table A-3 shows ramp volume by location.
Tables A~4 thru A-11 summarize the above computations performed for

the years 1980, 1985 and 2000 for both I-10E and I-10W. The resulting values

are used to develop the data shown in Figures 13 and 14.
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Table A-3. Distribution of 1980 Entering Ramp Volumes for Westbound Interstate

10 East.

Ramp , Hourly Percent Cumulative
Location Volume of Total ‘Percent
Lomaland 1250 9 9
Yarbrough 1650 12 21
McRae 1290 10 31
Hunter 870 6 37
Hawkins - 1050 8 45
Airway 950 7 52
Geronimo 750 6 58
Trowbridge 710 5 63

1 Paisano ‘ 610 5 68
Raynolds 520 4 72
N/S Freeway 2330 17 89
Copia 700 5 94
Piedras 700 5 99
Cotton 200 1 100

13,580




Table A-4,. Estimate #1, CBD Work Trips on I-10 E and I-10 W for 1980,

1985, and 2000,

: Estimated Percent Auto Estimated Auto
Freeway Year ' ADT o Work Trips Work Trips to CBD
1980 - 97,600 7.9 7710
I-10 E 1985 111,600 7.9 8816
2000 126,000 7.9 9954
1980 51,000 7.9 4029
I-10 W 1985 92,100 7.9 7276
2000 102,500 7.9 8098
Table A-5., Estimate #2, CBD Work Trips on I-10 E and I-10 W for 1980,
1985, and 2000,
CBD Percent Percent Auto Percent Est.
-Freeway Year | Empl. |on Duty Using Occup. Using Auto
7 B A1l Fwys, Spec. Fwy. | Work Trips
1980 | 19,000 | 90 60 1.27 65 5251
I-10 E 1985 | 20,000 90 65 1.27 51 4698
2000 | 21,3001 90 70 1.27 52 5494
, 1980 19,000 90 60 1.27 35 2828
I-10 W 1985 | 20,000 90 65 1.27 49 4514
2000 | 21,300 { - 90 70 1.27 48 5072

1 Source:; City of E1 Paso, Department of Planning, Research and Development
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Table A-6, 1985 Estimate #3, Work Trips to CBD U51ng I-10 E, Based on Trip
Production Summary

Sector # Total # X % Using = Total on I-10 E
to CBD - I-10E to CBD
13 1542 80% 1234
14 1762 80% 1410
15 2309 30% 693
16 1732 35% 606
17 - 397 20% 79
18 1852 40% 741
19 865 70% 606
21 1023 70% 716
22 - 850 80% 680
23 . 1972 40% 789
24 1286 90% 1157
25 1380 _ 60% 828
26 1587 : 90% , 1428
27 857 50% 429
28 829 70% ‘ 580
Total I-10 E Traffic 11,976

Table A-7. 2000 Estimate #3, Work Trips to CBD Using I-10 E, Based on Trip
Production Summary. A

Sector # Total # . % Using Total on I-10 E
to CBD X I-10E = ‘ to CBD
13 1794 80% 1435
14 2034 80% 1627
15 3070 30% , 921
16- 1822 35% 638
17 377 20% 75
18 1926 40% 770
19 1081 70% 757
21 1022 70% : 715
22 1072 . 80% ’ 858
23 2081 40% 832
24 1503 90% 1353
25 1435 60% 861
26 1696 - 90% 1526
27 815 50% 408
28 1689 70% 1182
Total I-10 E Traffic 13,958
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Table-A-8, 1980 Estimate #3, Work Trips to CBD on I-10 W, Based
on Trip Production Summary.

Sector# Total # X % Us1ng = Total on I-10 W
to CBD I-T10W to CBD
8 2475 40% 990
9 147 30% 44
10 965 50% 483
11 942 - 80% 754
12 1095 80% ' 876
5624 . Total I-10 Traff1c 3,147

Table A-9, 1985 Estimate #3, Work Trips to CBD on I-10 W, Based on
Trip Production Summary. _

Sector # Total # ©  x % Using = Total on I-10 W
to CBD - I-TOW , to CBD
8 3320 : 40% 1328
9 109 30% 33
10 1255 - 50% : 628
11 1563 85% 1329
12 2921 85% 2629
9168 Total I-10 Traffic 5,801 7

Table A-10. 2000 Estimate #3 Work Trips to CBD on I-10 W, Based on
Trip Production Summary

Sector # Total # X % Using = Total on I-T0 W

to CBD 1-10W | to CBD

8 3245 40% 1298

9 92 30% 28

10 1350 50% 675

11 1497 90% 1347

12 4014 90% 3613
10198 Total I-10 Traffic 6,961
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Table A-11. Summary of CBD Work Trip Estimates for I-10 E and I-10 W.

7 Year
Freeway Estimate # 1980 1985 2000
1 : 7710 8816 9954
I-10 E 2 . 5251 4698 5494
3 8129 11976 | 13958
Average 7030 8495 9800
1 4029 7276 8098
I-10 W 2 2828 4514 5072
-3 3147 5801 | 6961
Average 3335 5864 6710
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