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The Freeway Operations Study presents a detailed analysis
of existing freeway operations and delineates problem areas.
Solutions have been analyzed and recommendations developed for
improving operations in the problem areas.

The study limits are the freeways inside Bexar County,
Texas. The freeways have been divided into ten sections shown
in Figure 1. The general methodology employed in analyzing each
section was to identify capacity deficient areas, high accident
locations and other problem areas. To determine capacity de-
ficient areas volumes were determined for the mainlanes, ramps,
frontage roads and for turning movements at the interchanges and
intersections. High accident areas were determined using 1978
accident data. Other problem areas were identified through
numerous ways including citizen complaints, police assignment re-
ports and interagency communication.

Based upon the results of these three factors, problem
areas were determined and solutions to the problems identified.
To assess the proposed improvement's impact, additional data like
turning movements and small scale origin-destination studies were
conducted. The results of these data were applied to existing
and forecast traffic volumes to determine the extent of the im-
pact each proposal would have on the facility. An air quality
impact of each proposal were also made using EPA Mobil I emissions
factors.

Table I presents a summary of the recommended improvéments

made in the Freeway Operations Study.
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TABLE I

SUMMARY OF RECOMMENDED IMPROVEMENTS
FREEWAY OPERATIONS STUDY

Recommended Type Number Percentage
Ramp Additions 41 19.7
Ramp and Connector Modifications 38 18.3
Traffic Signal Replacement or Additions 20 9.6
Ramp Removals 19 9.1
Braided Ramp Additions ' 13 6.3
Right Turn Lane Additions 12 5.8
Conversion from Two-Way to One-Way 11 5.3

Operation on Frontage Raod

Turnaround Additions 10 4.8
Mainlane Modifications or Additions 10 4.8
Frontage Road Extensions 10 4.8
Ramp Metering 6 2.9
Frontage Road Widenings 6 2.9
City Street Connections/Circulation 6 2.9
Provision of Grade-Separated Interchange 3 1.4
Miscellaneous _ 3 1.4
TOTAL 208 100.0



Over fifty-five percent of the recommendations involve
freeway ramps. These include such things as ramp removal, relo-
cation, addition, metering, etc. Nearly thirty-five percent of
the recommended improvements involve intersection and frontage
road improvements. These include projects like right turn lane
provisions, turnarounds, frontage road operations and traffic
signals.

About twelve percent of the recommendations stem directly
from areas with higher accident records. Another forty-nine per-
cent of the recommended improvements stem from congestion pro-
blems. These improvements to relieve congestion will also im-
prove traffic safety and accidents. The remaining recommenda-
tions stem from access considerations and other problems.

The overall estimated air quality impact of these improve-
ments is an annual reduction of 215 tons of hydrocarbons (HC),
1178 tons of carbon monoxide (CO), and 2 tons of nitrogen oxides
(NOX). This represents about a 2.6% reduction in 1982 total HC
emissions emitted from urban freeways and a 1.6% reduction in
total CO emissions from urban freeways. However, for all emis-
sions on Bexar County freeways, arterials, collectors, and local
streets this is about a 1 percent reduction in total HC and .5
percent reduction in CO in the 1982 total emission inventory.
Table II1 presents the general air quality impacts of the Freeway
Operations Study's recommendations. Please note that the air
quality impacts of Section 10 have not been included since its

implementation date is after 1982 and because the project is of



SUMMARY OF THE AIR QUALITY IMPACTS OF THE

1977 Base Emissions
in Study

1982 Emissions after
Improvements

1977-1982 Net Change in
Emissions after
Improvements

Percentage Change of
1977 Base after
Improvements

1982 Total Urban Free-
way Emissions

Percentage Change in
1982 Urban Freeway
Emissions after
Improvements

1982 Total Emissions
Percentage Change in

1982 Total Emissions
after Improvements

TABLE II

FREEWAY OPERATIONS STUDY

Hydrocarbons

(HC)

(Annual Tons)

527

312

-215

-40.7%

i)
o
’.—J

-2.6%

23,563

-.9%

Carbon Monoxide
(o)

(Annual Tons)
3,972
2,795

-1,178

-30.0%

73,667

-1.6%

214,145

-.6%

Nitrogen Oxides
(NO)
(Annual Tons)
367

365

9,948

-.01%

24,600

~-.01%



such a scope as to have its own environmental impact statement
which includes an air quality analysis. Also please note that
the report makes several recommendations that could have sig-
nificant impacts on future emissions but the time frame for the
recommendations' implementation exceeded the 1982 base inventory
upon which the reductions were to be based. The study quantifies
the emissions of the vehicular traffic directly impacted by the
recommended freeway improvement. The emission reductions also
stem from improved fleet emission standards applicable in the
forecast year of 1982.

The following is a compendium of the Freeway Operation
Study's recommendations. The summary is organized by freeway
section. The full Freeway Operations Study presents the de-
tailed problem identification, data, analysis and layouts show-

ing the recommendations.



SUMMARY OF RECOMMENDED IMPROVEMENTS ON U,5.90 WEST

1. Change the two-way frontage roads from Loop 1604 to Hunt Lane to one-way
and remove the hook ramps.

2. Relocate the westbound entrance ramp from Hunt Lane.

3. Remove the eastbound exit ramp to I.H. 410 and replace it with an entrance
ramp.

4, Construct a right turn lane on Southbound Military Dr. at the approach to

the westbound frontage road,
5. Construct a westbhound entrance ramp east of Loop 13.
6. Construct an eastbound exit ramp east of Loop 13.

Extend the westbound frontage road under 0ld Hwy 90.
Replace the westbound exit ramp to 0ld Hwy 90 with an entrance ramp.

7. Relocate westbound exit ramp to 01d Hwy 90 just west of Leon Creek.
8. Construct a westbound exit ramp to Callaghan Rd.

9. Construct an eastbound entrance ramp from Callaghan Rd.

10. Construct a westbound exit ramp to General McMullen over a westbound

entrance ramp from Cupples Rd.
i1. Construct an eastbound exit ramp to Cupples Rd.

12. Construct an eastbound exit ramp to Zarzamora St.



STUDY NO, 2

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I.H.410 NORTH

1. Construct braided ramps for an eastbound exit to Cherry Ridge with
the eastbound entrance from I.H.10 westbound.

2. Construct frontage road turnarounds and right turn lanes at
Vance Jackson.

3. 1Install new traffic signal control equipment at Vance Jackson.

4. Construct braided ramps for an eastbound exit to Jackson-Keller
with the entrance from Vance Jackson.

5. Construct braided ramps for a westbound entrance from Jackson-
Keller with the exit to Vance .Jackson.

6. Construct frontage road turnaround on the west side of Jackson-
Keller,

7. Construct frontage road turnaround on the east side of West Avenue.

8. Install new traffic signal contrel equipment at West Avenue and
Jackson-Keller.

9. Construct braided ramps for a westbound exit to West Ave.

10. Construct frontage road turnarounds and right turn lanes at Blanco
Road.

11. 1Install new traffic signal control equipment at Blanco Road.

12. Construct braided ramps for an castbound entrance from Blanco Road
with the exit to San Pedro.

13. <Construct braided ramps for a westbound entrance from McCullough with
the exit to San Pedro.

14. Construct a continuous acceleration-deceleration lane on the westbound
mainlanes between the Jones-Maltsberger entrance ramp and the San Pedro
exit ramp.

15. 1Install new traffic signal control equipment at McCullough.

16. Construct a continuous acceleration-deceleration lane on the westbound
mainlanes between the Airport entrance ramp and the Jones-Maltsberger
exit ramp.

17. Construct braided ramps for a relocated eastbound entrance from
McCullough with the exit to Jones-Maltsberger and relocate the east-
bound exit to Airport.



18.

19.

20.

21.

Install new traffic signal control equipment at Jones-Maltsberger.

Construct braided ramps for an eastbound exit to Broadway and Wetmore
with the entrance from Airport and remove the existing exit to Broadway.

Replace the westbound exit to Airport with an entrance from Wetmore.

Construct braided ramps for a westbound exit to Airport with the
entrance from Broadway.

Install new traffic signal control equipment at Broadway.
Reverse the eastbound ramps between Broadway and Nacogdoches.
Construct frontage road right turn lanes at Nacogdoches.
Install new traffic signal control equipment at Nacogdoches.

Construct an additional frontage road approach lane on both frontage
road approaches to Starcrest.

Construct an additional eastbound frontage road approach lane to
Perrin-Beitel,

Install new traffic signal control cquipment at Perrin-Beitel,

-9~



STUDY NO. 3

SUMMARY OF RECOMMENDED IMPROVEMENTS ON J,H.410 WEST

10,

11.

Install new traffic signal at the Pearsall Road interchange.

Construct frontage road turnarounds and right turn lanes at
Marbach Road.

Relocate the existing southbound exit to Marbach Road further
north,

Construct a grade-separated interchange at Military Drive,
Construct continuous frontage roads over Slick Ranch Creek
and Leon Creek and reverse the southbound ramps at Slick

Ranch Creek.

Construct frontage road right turn lanes at Culebra Road
and a turnaround on the north side.

Construct frontage road right turn lanes at Ingram Road.
Construct frontage road right turn lanes at Evers Road.
Install interchange lighting.

Construct an additional mainlane in each direction from
Ingram Road to Valley-lli Drive and provide continuvous

lighting.

Install new traffic signal at the Medina Base Road inter-
change.

-~10~



STUDY NO, 4

SUMMARY OF RECOMMENDED IMPROVEMENTS ON 1.H,410 SOUTH AND EAST

1. Construct an T.H.410 southbound entrance ramp from ¥.M.78.

2. Convert the two-way f{rontage roads near Moursund Blvd. to
one-way.

-11—



STUDY NO, 5

SUMMARY OF RECOMMENDED TMPROVEMENTS ON I.H.10 WEST

-

6.

yid
[
.

Construct & ramp for a westbound exit to F.M.3351.

Convert the frontage roads to cne-way from Beckmann to DeZavala
Road. All ramps in the same section are to be changed to conform
to the one-way system,

Construct a frontage road turnaround on the southside of Spur 53.
Widen the bridge to four lanes.

Congtruct a ramp for an eastbound exit to DeZavala Road. Construct
a ramp for an eastbound cntrance from Spur 53.

Construct a ramp for a westbound exit to Spur 53. Construct a
ramp for a westhound entrance from DeZavala Road.

Construct a frontage road turnaround on the southside of DeZavala
Read and a right turn lane on the westbound frontage road approach.

Remeve the westbound exit to DeZavala Road and construct an entrance
ramp at the same location. Construct westbound mainlanes to run
paraliel with the eastbound mainlanes at the U.S.87 Interchange.

The existing westbound mainlanes are to be used as a collector-
distributor road. Construct a ramp for a westbound exit to

DeZavala road from the collector-distributor road. Remove existing
westbound entrance ramp [rom Huebner Road.

Construct a hook ramp from the eastbound frontage road to U.S.87.

Construct a right turn lane on the westbound frontage road approach
at Hucbner Road.

Install new traffic signal control equipment at Wurzbach Road.

Construct a ramp [or an eastbound entrance from Medical Drive be-
tween Wurrzbach and Callaghan Roads; and construct a continuous
acceleration~deceleration lane between the recommended ramp and
the Callaghan Road exit.

Remove the westbound e¢xit ramp for Wurzbach Road and construct at a
gite further back. Construct a continuous acceleration-~deceleration
lane between the new Wurzbach Road exit and the 1.1.410 westbound to
T.H.10 westbound conncctor.

19



13.

14.

15.

16.

Construct a third lane on the eastbound mainlanes between the
entrance ramp from Wurzbach road to the exit for 1.H.410 east~
bound.

Construct a continuous acceleration-deceleration lane on the
eastbound mainlanes between the Callaghan Road entrance and the
exit for 1.H.410 westbound.

Construct braided ramps for a westbound exit to Callaghan Road
and the entrance ramp of 1.H.410 westbound to ~ I.H.10 westbound
connection. Construct an exit ramp from the connector to the
frontage road relocate the westbound exit ramp for Callaghan
Road.

Construct a third lane on the westbound mainlanes between the
exit for T.H.410 eastbound and the exit ramp for I1.H.410 west-
bound. Construct a continuous acceleration-deceleration lane
between Wonderland Drive entrance ramp and the exit ramp for
I.H.410 eastbound

—-13-



STUDY NO, 6

SUMMARY OF RECOMMENDED TMPROVEMENTS ON U.S, 281 AND 1. .H, 37

10.

11.

SUMMARY OF RECOMMENDED IMPROVEMENTS ON U.S. 281

install new traffic signals at Winding Way-0Oak Shadows intersection.

Replace existing northbound entrance ramp from Bitters Road with
an exit ramp.

Replace the existing northbound hook ramp from Bitters Road with
a slip ramp.

Construct a southbound San Pedro entrance ramp frowm Rhapsody
Drive and convert the existing two-way frontage road between
Rhapsody Drive and Silver Sands Drive to one-way southbound.

Construct a northbound San Pedro exit ramp to Sandau Road and

install a traffic signal at the intersection.

Convert the existing two-way west f{rontage road between Braniff
Drive and Rhapsody Drive to one-way southbound and construct a
city street to connect Rhapsody Drive with Braniff Drive.

Construct a grade-separated interchange at Terminal Drive.
Provide a continuous southbound frontage road between Jones-
Maltsberger and I1.H.410. Replace the existing southbound
entrance ramp from Joneg-Maltsberger with an exit ramp and
provide a southbound entrance ramp from Terminal Drive.

Provide a two lanc exit for the northbound exit to Airport Blwvd.

Provide a connector for northbound Jones-Maltsberger traffic to
use the existing southbound entrance ramp and install a traffic
signal at the intersection of U.S. 281 northbound exit ramp with
Jones-Maltsberger.

Install ramp metering signdals on the southbound entrance ramp
from eastbound Basse Road and provide a bus bypass lane when

warranted.

Provide a connector from Avenue B to the northbound entrance
ramp from Josephine Street.

-14-



12,

13.

14,

15.

16.

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I.M. 37

Construct a southbound exit ramp to Crockett Street.
Construct a northbound exit to Gonzales Street,.

Modify existing traffic signal control equipment at the
Commerce Strect - Bowie Streef intersection.

Provide a three lane entrance ramp on the IT.H. 37 northbound
entrance ramp from I.H. 10 eastbound and westbound. Provide
a three lane entrance ramp on 1.H. 10 westbound entrance ramp
from I.H. 37 northbound and southbound.

Install new traffic signals at Pecan Valley interchange.

~15-



STUDY NO. 7

SUMMARY OF RECOMMENDED IMPROVEMENTS ON T.H, 35 NORTH

1. Construct an additional eastbound mainlane from the I1.H,37-U.S.281
interchange to the Walters Street exit,.

2. Reverse the eastbound ramps between New Braunfels Street and
Walters Street.

3. Construct an eastbound exit ramp just east of Coliseum Road.
4, Construct a westbound entrance ramp just east of Coliseum Road.

5. 1Install traffic signals on the I.H,410-1.H.35 connector, north
frontage road intersections with F.M.78 and with the I.H.35
south frontage road,

6. Construct new I.H.35 southbound mainlanes between Rittiman Road
and I.H.410 to run parallel with the northbound mainlanes. Con~
vert the existing southbound mainlanes to be used as a connector
to L.1.410 southbound. Construct an entrance ramp from the
I.H.35 southbound frontage road to the new I.H.410 southbound
connector. Remove the existing I1.H.35 southbound entrance ramp
from Rittiman Road. Relocate the existing I.H.35 southbound
exit to Holbrook Road further south. Construct an I.H.35 north-
bound exit to Rittiman Road south of the I.H.410 northbound en-
trance.

7. 1Install ramp metering signals on the I.H.35 southbound entrance
ramp from Rittiman Road prior to implementing recommendation
number 6.

8. Remove both northbound and southbound exit ramps to Rittiman
Road and relocate them at a location further back from Rittiman
Road. Construct an additional frontage road approach lane on
both sides of Rittiman Road. Construct a frontage road turn-
around on the south side of Rittiman Road.

9. Construct an additional 1.H.35 southbound frontage road approach
lane to LEisenhauer Road and construct a frontage road turnaround
on the north side of Eisenhausr Road.



STUDY RO, 8

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I.H. 10 £AST

Convert the two-way frontage road in the northwest quadrant
of the I.1.10 - I.H.410 interchange to one~-way.

Construct an T.1.10 westbound frontage road between Loop 13
and just east of the Southern Pacific Railroad. Construct an
underpass just east of the Southern Pacific Railroad tracks
connecting the eastbound frontage road with the recommended
westbound frontage road. Construct a city street to connect
Pop Gunn Rd. with the recommended bridge underpass.

-17-



STUDY NO. 9

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I,H,35 SOUTH

1. Construct a city street to connect Somerset Road to Palm Beach.
2. Install new traffic signals at Zarzamora Street interchange.

3. Relocate the I.H.35 northbound entrance ramp from Southcross
Blvd. further north.

4. Provide an additional TI.H.35 northbound mainlane over Theo
Avenue,

5. Install a ramp closure gate on the 1.H.35 northbound entrance
ramp from Theo Avenue.

~18-



STUDY NO, 10

SUMMARY OF PLANNED SOLUTIONS ON I.H.10 AND I.H.35 - DOWNTOWN "Y'

L

Expand the existing facility to & total of 10 mainlanes. Five
mainlanes in each direction, part of which would be in elevated
sections above the existing roadway and other parts as widening
the existing roadway.

Relocate the I1.H.10 southbound exit ramp to Fredericksburg Road
further north to provide access to the area streets,

Relocate the 1.1.10 southbound entrance ramp to Fredericksburg
Road to the upper level to prevent merging problems with the
entrance ramp from Woodlawn Avenue.

Provide a countinuous froantage road on the west side of I.11.10 be~
tween Woodlawn Avenue and Culebra Road. This will provide a
continuous f[rontage road from I.H.410 to Culebra Road.

Construct a bridge on McAlligter Street over Martinez Creek to
provide access to the area streets from Culebra Road and convert
the two-way traffic on the I.H.10 west frontage road north of
Culebra Avenue to one-way.

Construct a right turn lapne on the eastbound Culebra Road
approach to the I.H,10 southbound frontage road.

Provide a continuous frontage road on the east side of I.H.10 be-
tween Cincinnati Avenue and Culebra Road. Convert the existing
two-way traffilc to one-way.

Remoﬁe the existing 1.4.10 soutlibound entrance ramp from Colorado.
The removal of this ramp wili eliminate the mainlane weaving pro-

blem between this entrance ramp and the Poplar Street exit ramp.

~19~



9.

10.

11.

13.

16.

Relocate the existing I.11.10 northbound entrance ramp

from Marshall st. f{urther north.

Provide an 1.H.10 southbound exit ramp to the frontage
road just south of N. Frio. This frontage road will

provide access to the C.B.D, via N. laredo or Pecos

Street.

Remove the existing 1.H.10 southbound one lane loop
connection to 1.H.35 northbound and provide an elevated

two lane direct connection.

Provide an clevated three lane connection from 1.H.10

southbound to 1.11.35 southbound over Martin St.

Provide an I.H.35 southbound two lane connection to

I1.1.10 northbound.

Provide an T.H.35 northbound two lane comnnection to

I1.11.10 northbound.

Provide a grade separated interchange on T.H.35 at Durango

Blvd.

Provide an 1.H.35 southbound two lane loop connection to
Durango Blvd. which will also provide access to Vista

Verde South.

OO0



17.

18,

19.

21.

23.

3]
o

Grade-separate the T.H.35 southbound exit to Alamo Street

with an entvance from Guadalupe Street.

Convert S, Laredo from two-way traffic to one-way
traffic from Guadalupe to Cevallos. §. Laredo will be-

come the northbound frontage road.

Remove the existing 1.H.35 ramps from Alamo Street and

relocate them from the frontage roads.

Provide an T1.H.35 northbound entrance ramp from Powell

Street.

Provide continuocus froutage roads on the west side of
1.1.35 between San Marcos and Nogalitos and from El Paso

to S. lLaredo.

Grade~scparate the 1.H.35 sourhbound entrance from San

Marcos and the exit to Nogalitos.

Remove the 1.H.35 northbound entrance ramp from Main Avenue

and provide an entrance {rom Quincy.

Widen the Main Avenue Bridge over I.H.35 to provide a

northbound left turn lane.

Convert the two-way traffic on Brooklyn Avenue and McCullough

-9]~



Avcenue to one-way, making Brooklyn Avenue one-way away
from downtown and McCullough Avenue one-way toward down-

town.

26. Provide an 1.1.35 northbound exit ramp to McCullough

Avenue from the upper level mainlanes.

27. Provide an 1.1.35 southbound entrance ramp from McCullough
Avenue to the upper level mainlanes. This entrance ramp
will be grade-separated with the lower level exit ramp to

Jexington.

28. Provide an 1.H.35 northbound entrance ramp from Brooklyn

Avenue to the upper level.

29. Provide an 1.1.35 southbound exit ramp to Brooklyn Avenue

from the upper level.
30. Remove the 1.01L.35 southbound exit ramp to Atlanta Avenue.
31. Remove the 1.11.35 southbound cntrance ramp from N. St. Mary's.
32. Remove the 1.1.35 northbound entrance from N. St. Mary's.

33. Provide an cxit to Broadway via Newell Street from the

1,135 northbound connection to U.S.281 northbound.

e 1



34, Improve Newell Street to become a four lane divided srreet

from Guincy to Broadway.

353, Ixtend Quincy northbound under T.H.35 to intersect with

Newell Street to provide a continuous frontage rvoad.

36, Extend Hewell Street to Ilmira Street to provide a con-

tinuous southbowmd frontage road.

The planned solutions will solve the existing problems Ly improving
the level of service, providing better access, improving the overall
circulation and eliminating the weaving sections. These improve-
ments will eliminate the congestion which will reduce the high
“accident rates. ‘Therefore, this study will recommend no additional

improvements to the already planned solutions.

-23-
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INTRODUCTION

This study will identify the areas that were at capacity in 1978 or were approach-
ing capacity and expose the areas where access is not easily available. It will

also identify the areas that have become high accident locations.

Once these locations have been identified, the study will provide recommendations

as to what measures should be taken to solve the problems.

STUDY PROCEDURE

The 1978 traffic volumes were obtained from File D-10. They provided volumes for
the mainlanes, ramps, frontage roads and turning movement's at the interchanges and
intersections. Level of Service was calculated for all conditions to identify the

capacity deficient areas.

The 1978 accidents were obtained from the '"Highway Traffic Accident Analysis De-
tail Listing'. The high accident locations could therefore be identified. The

accident breakdown can be found in Table I-A through I-G.

The areas where access is not easily available were identified by citizen and
police participation and from observations made by this Office and the San Antonio
Traffic and Transportation Department. This Office continually receives complaints
and suggestions concerning specific locations from the public. It also receives
Police Assignment Reports from the San Antonio Police Department of problem areas
noticed by the Officers in the field. 1In addition, the San Antonio Traffic and
Transportation Department notifies us of any problem areas they have noticed or

have received complaints about.

GENERAL DISCUSSION

The mainlanes of U.S. 90 are presently operating at an acceptable level of service,



although some frontage roads and interchanges are experiencing congestion during
the peak hours due to the high volume of traffic that is generated from Kelly and
Lackland Air Force Bases, Circulation problems have also developed in the adjacent
neighborhoods since vehicles from some neighborhoods do not have easy access to the

freeway,

U.S. 90 is a controlled access freeway from Loop 1604 to I.H. 35 where it becomes
concurrent with I.H, 10 to the east. From the west it is a divided expressway with
crossovers up to Loop 1604, The San Antonio City Limits extend westward to Ray
Ellison Dr. A detailed layout can be seen on Figure I-A through I-J which shows
the existing roadway and the recommendations which will be discussed in the Prob-

lems and Recommended Solutions portion of this Study.

PROBLEMS AND RECOMMENDED SOLUTIONS

The following discussions will describe the various problems identified by this
Study and will recommend solutions which may relieve, if not completely solve,
these problems.

PROBLEM: Fatal Accidents resulting from Wrong Way Movements on the Freeway

Mainlanes

In 1978 there were ten wrong way accidents resulting in 19 injuries and 4 fatali-
ties. It is true that nearly everyone of these accidents involved a drinking
driver, and it is doubtful that the design of the roadway was a major contributing
factor. Still, however, the Study attempted to identify any design features which
might be conducive to wrong way movements. Some questionable areas were located,
and those requiring only minor modifications such as sign changes, post-and-cable
barrier, etc. were changed immediately due to the seriousness of this problem

rather than waiting to address them in this report.



Since two-way frontage roads are obviously more conducive to wrong way entry onto
the mainlanes than one-way frontage roads, all two-way frontage roads were studied
very closely. Also, two~way frontage roads require hook ramps which force the
driver to make a rapid speed change at the terminal end. The slip type ramp is a
much preferred design, but is only safe where frontage roads are one-way. Recent
studies have revealed that the overall accident rate for two-way frontage roads is
twice as high as for one-way frontage roads in urban areas., WNormally the severity
of accidents involving wrong way movements is high because high speed, head-on
collisions result. Therefore, one-way frontage roads should provide a safer opera-
tion and will be consistent with the rest of the full controlled access freeway and

will eliminate the hook ramps.

Although the traffic volumes were low on the two-way frontage roads between Loop
1604 and the Hunt Lane-Ray Ellison Dr. Interchange, it is recommended that the

frontage roads be changed to one-way.

A 320

N

1604

HUNT LANE

u.s. 90

7 0

370 1978 A.D.T.

LOOP

RAY ELLISON

FIGURE A

The westbound entrance hook ramp, west of the Hunt Lane-Ray Ellison Dr. Interchange,
should be removed and a slip ramp installed west of Kriewald Rd. to allow Kriewald

Rd, traffic to gain earlier access to the U.S. 9 mainlanes. This ramp relocation



will also provide better geometrical aligmment to the mainlanes without interfer-
ence from the Medio Creek Bridge structures. Although not shown on the layouts,
the hook ramps just east of the Loop 1604 Interchange should also be changed to
slip ramps. Of course, changing these frontage roads to one~way will result in

a two mile section without an interchange. However, as further development occurs
between Hunt Lane and Loop 1604, it is anticipated that an arterial street will be
added to commect US 90 with Marbach Rd., and therefore provide an ideal location to
add a new interchange in this area,

As an additional measure to combat wrong way accidents on freeway mainlanes, this
Office is engaged in an ongoing joint effort with the San Antonio Police Department
to investigate each wrong way accident in an attempt to determine the location of,
and the possible reason for, the wrong way entry. If a pattern can be established

for these movements, then perhaps better methods can be found to reduce them,

PROBLEM: Congested Weaving Section at Interchange with I.H. 410

The weaving section on the eastbound frontage road between the entrance ramp from
I.H. 410 Southbound and the Exit Ramp to I.H. 410 Northbound was a Level of Service
"EY which is forced flow. This is because of the high volume in such a short weav-

ing section.
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By replacing the existing exit ramp with an entrance ramp just west of this inter-
change, the traffic volume in the weaving section on the frontage roads can be re-
duced by 1050 vpd, and this will allow easier access to the mainlanes for traffic
from the Hunt Lane-Ray Ellison Dr. Interchange. This addition should improve the
flow of traffic through this weaving section without penalizing the traffic exit-

ing for I,H. 410. This traffic can be accommodated by the Hunt Lane Exit.

PROBLEM: Congestion and High Accident Rate at Loop 13 Interchange

Using 1978 traffic volumes, the U.S. 90-Loop 13 Interchange is at capacity, and

. the frontage road approaches to Loop 13 experienced 50 accidents in 1978,
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Turnarounds for both frontage roads and a free right turn lane for the westbound
frontage road approach were constructed and opened to traffic in early 1980. These
improvements have provided a better and safer traffic operation although the inter-
change still shows some congestion during the peak hours. To relieve this condi-

tion the traffic signal equipment at the interchange is scheduled to be modernized



in the near future. However, some delays will still be experienced in the peak
hours because tremendous traffic volumes are generated from Lackland Air Force
Base and the commercial businesses north of the interchange. With such large
traffic volumes being controlled by a traffic signal, the only other effective
way to improve the operation and relieve the congestion and delay is to reduce the
amount of traffic which must be controlled by the traffic signal. The following

recommendations should help achieve this goal.

1. Construct a free right turn lane on southbound Military Dr. at the
approach to the Westbound Frontage Road. This lane should be similar

to the right turn lane recently installed on the westbound approach.

2. Construct a westbound entrance ramp east of Loop 13. This entrance
ramp will serve traffic from 0ld Hwy. 90 and will allow vehicles to
gain earlier access to the mainlanes without being unnecessarily forced

to travel through the Loop 13 Interchange.

3. Construct an eastbound exit ramp east of Loop 13 which will serve
traffic desiring to gain access to 0ld Hwy. 90. The exit ramp will
allow U.S. 90 eastbound traffic direct access to 0ld Hwy. 90 without

having to travel through the Loop 13 Interchange.

PROBLEM: Anticipated Congestion to be Generated by Planned Expansion of Levi

Strauss Plant

Levi Strauss Company is located on the north side of U.S. 90 just east of Leon
Creek. 1Its employment is over 500 and presently the facility is being enlarged
and plans to employ an additional 1,000 employees. The existing freeway system

will geometrically accommodate the increased traffic desiring to travel in the



easterly direction because of the turnaround at Leon Creek, although the resulting
increase in traffic on the eastbound frontage road will require an entrance ramp
just east of Callaghan Road. This entrance ramp will provide direct access to the
eastbound mainlanes for the existing and additional Levi Strauss Company traffic
and will also benefit the traffic from Callaghan Road by eliminating the need for
them to travel through the Acme Road Interchange which was recently signalized be-

cause of the increased traffic.

The increased traffic generated by Levi Strauss Company in the westbound direction
will require an entrance ramp where the exit to 01d Hwy. 90 now exists. This en-
trance ramp will remove the Levi Strauss traffic from the intersection of 0l1d Hwy.
S0 at the westbound frontage road. It will also eliminate the delay time caused
by the high eastbound volume on 0ld Hwy. 90. The westbound exit to 0ld Hwy. 90

should be relocated eastward in order to continue to provide access to 0ld Hwy. 90.

Presently, westbound mainlane traffic desiring to gain access to Levi Strauss
Company and Callaghan Road must do so via Acme Road and Castroville Hwy. There
is no easier access. Therefore, a westbound exit to Callaghan Road is recommended

to prevent this extra delay and inconvenience.

The installation of these ramps will accommodate the expected increased traffic
and provide a continuous and safer and smoother ingress and egress system with

less delay at the intersections.

As further development occurs north of the freeway in the Pinn Road area, it may
be necessary to extend the westbound frontage road and remove the existing exit to
Loop 13 (See Figure D). This design would eliminate the weaving section in the

Pinn Road area and would not penalize the traffic exiting to Loop 13 since they



would be able to use the presently proposed exit to 0Old Hwy. 90.
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PROBLEM: Better Access Needed to Cupples Road

Cupples Road is a major north-south throughfare, and it is recommended that an
eastbound exit to Cupples Road be constructed along with a westbound entrance from
Cupples Road in order to eliminate the circuitous routes on neighborhood streets
that now exist. With the addition of these ramps, Cupples Road will become a much
needed full diamond interchange to provide the necessary ingress and egress to the
bordering neighborhoods. With the existing geometrics, the westbound entrance
ramp from Cupples Road will have to be braided with the exit to General McMullen.
This procedure is more costly, although it does eliminate all weaving maneuvers on
the frontage road and mainlanes which will reduce the probability of accidents.
With the braided ramp configuration, it will be necessary for the north frontage

road (Brady Blvd.) to become one-way instead of two-~way. The geometrics are such



that the eastbound exit to Cupples Road cannot be braided with the entrance from
Gen. McMullen, therefore eastbound access to Cupples Road will be via General Mc-

Mullen Interchange.

PROBLEM: Better Access Needed for Zarzamora St.

Zarzamora St. is also a major north-south throughfare. Access to Zarzamora St. can
be provided for eastbound traffic with a direct exit ramp from the U.S. 90 main-
lanes. Unfortunately, due to the presence of the adjacent railroad and other geo-
metric restraints, it is not feasible to provide direct access to Zarzamora St.

from the westbound mainlanes.



STUDY No. 1

SUMMARY OF RECOMMENDED IMPROVEMENTS ON U.S.90 WEST

10.

11.

12.

Change the two~-way frontage roads from Loop 1604 to Hunt Lane to one-way
and remove the hook ramps.

Relocate the westbound entrance ramp from Hunt Lane.

Remove the eastbound exit ramp to I.H. 410 and replace it with an entrance
ramp.

Construct a right turn lane on Southbound Military Dr. at the approach to
the westbound frontage road.

Construct a westbound entrance ramp east of Loop 13.

Construct an eastbound exit ramp east of Loop 13.

Extend the westbound frontage road under 0ld Hwy 90.

Replace the westbound exit ramp to Old Hwy 90 with an entrance ramp.
Relocate westbound exit ramp to 0ld Hwy 90 just west of Leon Creek,
Construct a westbound exit ramp to Callaghan Rd.

Construct an eastbound entrance ramp from Callaghan Rd.

Construct a westbound exit ramp to General McMullen over a westbound
entrance ramp from Cupples Rd.

Construct an eastbound exit ramp to Cupples Rd.

Construct an eastbound exit ramp to Zarzamora St.

-10-



AIR QUALITY ANALYSIS

Theifreeway operation study of U. S. 90 West from Hunt Lane
to Nogalitos Street was analyzed to determine the air quality im-
pact of the recommended freeway improvements. Emission factors for
Bexar County were generated from MOBILE I, EPA's emission analysis
program, for the base year - 1977 and the forecast year - 1982.
MOBILE I produces composite emission factors for three significant
pollutants - hydrocarbons (HC), carbon monoxide (CO) and nitrogen
oxides (NOX)‘ These factors were utilizmed to quantify pollutant
concentrations generated by motor vehicles within the freeway cor-
ridor and the resulting changes in emissions effected by the pro-
posed freeway improvement recommendations.

The MOBILE 1 cmission factors provide the total grams of pol-
Jutants emitted per day when multiplied by the daily vehicle miles
traveled (VMT) for specific driving specds. The traffic volumes
directly impacted by the recommendations were determined from
1978 File D-10 traffic volumes. In addition, turning movement
counts ﬁﬂd small origin-destination studies were performed. The
distances traveled in the base yecar and the forecast yeuar were
measured to detormine the limits of the impact of the recommeudatious.
For each recommendation an existing average driving speed (ADS) in
1877 and a forecust ADS utilizing the recommended improvement in
1982 were determined.

The MOBILE 1 input variables of VMT and ADS generated emis-
sion totals for 1977 and 1982 which were compared. The following
table summarizes the air quality impact of the recommended improve-

ments for U. 3. 90 West from Hunt Lane to Nogalitos Street.

-11~



U.S. 90 WEST FROM HUNT LANE TO NOGALITOS STREET

Hydrocarbons (1)
Grams /day

Tons /year

Carbon Monoxide (€O)
Grams /day

Tons/year

Nitrogoen Oxidos {N(l\,)
Grams /day

Tons /year

o

FO77

Emissions

90,721

36.50

686,942

276.39

62,383

25.10

-12-
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bmissions

43,744

17.60

155.16

54,363

21.87

Pereont
Changoe

-51.8

~43.9
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I.LH. 410 NORTH

FREEWAY OPERATIONS STUDY

FROM: [ H. IO
TO! F.M. 2252 (PERRIN - BEITEL RD.)



INTRODUCTION

This study will identify the areas that were approaching or at capacity
in 1978 and expose the areas where access is not easily available. It

will also identify the areas that have become high accident locations.

Once these locations have been identified, the study will provide re-

commendations as to what measures should be taken to solve the problems.

STUDY PROCEDURE

The 1978 traffic volumes were obtained from File D-10, the Department's
Planning and Research Division in Austin., They provided volumes for the
mainlanes, ramps, frontage roads and turning movements at the inter-
changes and intersections. Level of Service was calculated for all

conditions to identify the capacity deficient areas.

The 1978 accidents were obtained from the "Highway Traffic Accident
Analysis Detail Listing'. The high accident locations could therefore
be identified. The accident breakdown can be found in Table I-A through

I-N.

The areas where access is not easily available were identified by citizens
and police participation and from observations made by this office and the
San Antonio Traffic and Transportation Department., This Office continually
receives complaints and suggestions concerning specific locations from the
public. It also receives Police Assignment Reports from the San Antonio
Police Department of problem areas noticed by the Officers in the field.

In addition, the San Antonio Traffic and Transportation Department notifies

us of any problem areas they have noticed or have received complaints about.



After analysing the problems and proposing solutions, the anticipated impact
of the solutions was determined by examining projected data which could be
expected if the solutions were implemented. Turning movement counts, and
small origin-destination studies were made to determine the extent of
improvement each proposal would have on the existing facility. The results

are shown in the PROBLEMS AND RECOMMENDED SOLUTIONS portion of this report,

GENERAL DISCUSSION

I. H, 410 is a controlled access freeway with three mainlanes in each direction
from I.H.10 eastward to Harry Wurzbach Road. Presently there is a construction
project underway within the limits of this study. This project consists of
adding one mainlane in each direction from Harry Wurzbach Road to Perrin Beitel
Road, raising the frontage road bridge structures over Perrin Beitel Creek

and Salado Creek and adding frontage road turnarounds at the Perrin Beitel
interchange. After these additional lanes are completed there will be

three mainlanes in each direction throughout the limits of the study which

will provide an acceptable level of service. FIGURES I-A through I-G show

the existing roadway and the changes that are presently under construction.
Also shown are the recommendations which will be discussed in the PROBLEMS

AND RECOMMENDED SOLUTIONS portion of this report.

PROBLEMS AND RECOMMENDED SQLUTIONS

Some of the current problems were identified in a Ramp Demand Study con-

ducted by this office in 1975. Some of the solutions recommended by that

study have been implemented, although time has not allowed for the construction
of all of them. This study will re-evaluate those recommended solutions that

have not yet been implemented.



This study will concentrate on improved utilization of the frontage roads
and interchanges since the mainlanes provide adequate capacity. The main-
lane problems that exist are a result of backups due to capacity deficient

interchanges and weaving problems between ramps.

PROBLEM: Better Eastbound Access Needed to Cherry Ridge

The development of the northeast quadrant of the I.H.410 - I.H.1l0 Interchange
has increased the demand for that area, and presently access from I,H.410 east-
bound is not directly available. Eastbound I.H.410 traffic desiring to gain
access to that area must do so via I.H,10 westbound to Callaghan Road or
I.H.410 eastbound exit to Vance Jackson and make a u~turn. This problem can

be relieved by providing an eastbound exit to Cherry Ridge. This will also
help reduce congestion at the I.H.10 - Callaghan and I.H.410 - Vance Jackson
Interchanges as well as providing better access to the adjacent neighborhoods.
Because of the restricted distance available, this new ramp will have to be

grade separated from the existing connector from I.H.10 westbound,
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PROBLEM: Vance Jackson Interchange is at capacity

All approaches to the 1.H.410 - Vance Jackson Interchange were at
capacity during the peak hours in 1978, and there were 34 accidents

just on the frontage road approaches. Modernization of the existing
traffic signal equipment will improve the operation, and adding turn-
arounds and right turn lanes on the frontage road approaches will in-
crease the capacity and reduce the congestion., This should also re-

duce the number of accidents since many of the accidents at this location

are a by-product of the congestion.
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RECOMMENDED TURNAROUNDS
AND RIGHT TURN LANES

Reducing the westbound frontage road approach volume can also be achieved
by adding a grade-separated (braided) entrance and exit ramp between
Jackson -~ Keller and Vance Jackson Streets,

Presently, traffic desiring to travel westbound on I.H.410 from West Ave,

and Jackson Keller have to travel through the Vance Jackson interchange



on the frontage road to gain access to the mainlanes. The braided ramp
configuration will improve the level of service at the Vance Jackson in-
terchange and will provide easier and earlier access to the mainlanes for

traffic from West Avenue and Jackson-Keller.
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Reducing the eastbound frontage road approach volume can be achieved by

braiding the eastbound entrance ramp from Vance Jackson with an exit ramp
to Jackson-Keller. This configuration will also reduce the volume at the
Vance Jackson interchange and will provide easier access to Jackson-Keller

and West Avenue.

PROBLEM: Inadequate access to westbound I.H.410 from C.P.S.B. Northwest
Service Center

C.P.S.B. trucks from the Service Center must travel through the Jackson-

Keller intersection to gain access to I.H.410 westbound. Although the




eastbound frontage road u-turn volume represents only 87 of the total

approach volume, much of it consists of trucks. Due to their slower
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speeds, not all the trucks clear the intersection. Some of them get

caught in the interior system of the intersection while attempting to
complete the u-turn onto the westbound frontage road. This creates delays,
not only to the trucks themselves, but also to other traffic in the inter-
change. These delays could be eliminated with the construction of a turn-

around.

PROBLEM: Anticipated Congestion at the West Ave, Interchange

The West Ave. interchange is at an acceptable level of service because the
land adjacent to the interchange is undeveloped. However a 250,000 square
foot office complex is being planned for construction on the land north of
I,H.410 between West Ave. and Honeysuckle, Once constructed, this complex

will generate a high u-turning traffic volume on the east side of West Ave.



A turnaround will be necessary in order to provide an acceptable level
of service. Presently, the existing two-phase signal control equipment
handles traffic fairly well, although there are some delays that could
be eliminated if the more modern equipment were installed. Once the
new office complex is completed, the present equipment will be inade-

quate. Therefore, signal modernization is recommended.
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PROBLEM: Inadequate Westbound Access to Jackson-Keller and West Ave.

Presently, westbound traffic desiring to gain access to Jackson-Keller
and West Ave, have to exit east of F.M.1535 and travel on the frontage

road through the F,M.1535 and Homeysuckle interchanges. By braiding a
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westbound exit to West Ave. with the westbound entrance from Honeysuckle
the improved access will be provided. The weaving level of service on
the westbound frontage road in the F.M.1535 interchange will also be

improved.

PROBLEM: Blanco Road Interchange is at capacity

Because of the tremendously high approach volume to the Blanco Road inter-
change, the interchange is at capacity during the peak hours, and in 1978
forty seven accidents were reported on the frontage road approaches. The
most effective method to improve the level of service at this interchange
is to decrease the approach volume that travel through the intersection.

This can be achieved by the installation of turnarounds and right turn
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PROBLEM: Congestion and Weaving Problem at San Pedro Interchange

lanes on the frontage roads.

ROAD

S T R

RECOMMENDED TURNAROUNDS
AND RIGHT TURN LANES

BLANCO

The eastbound frontage road at the San Pedro interchange is approaching
capacity, and in 1978 sixty-six accidents were reported in the short
weaving section between the clover leaf connectors. Included in the

weaving volume is the traffic traveling from Blanco Road bound for the



eastbound mainlanes of I1.H.410. The removal of this traffic

in the

weaving section will improve the level of service. This can be achieved

by braiding an eastbound entrance ramp from Blanco Road with
bound exit to San Pedro. The braided ramp will also improve

frontage road weaving level of service between the connector

the east-

the eastbound

from north-

bound U.S5.281 and the eastbound entrance to 1.H.410 because that volume

will also be reduced. There were 35 accidents reported in that weaving

section in 1978.
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The westbound frontage road at the San Pedro interchange is also approaching

capacity, and in 1978, thirty-two accidents were reported in that weaving

section between the cloverlead connectors. Included in that weaving volume

is the traffic traveling from McCullough that wants to enter the westbound

mainlanes of I.H.410. The removal of that traffic in the weaving section

can be achieved by braiding a westbound entrance from McCullough with the

westbound exit to San Pedro.



PROBLEM: Congestion and high accident rate on the westbound mainlanes
near McCullough

The westbound main lanes near McCullough are experiencing congestion and
traffic backups during the peak periods. Thiz condition resulted in 34
accidents in 1978, twenty-five of which were rear-end collisions. The
problem is caused by large volumes of traffic exiting for San Pedro and
having to weave through the large volumes entering from Jones-Maltsberger.
To relieve this situation a continuous acceleration-deceleration lane
should be installed between the Jones.-Maltsberger entrance ramp and the

San Pedro exit ramp.

PROBLEM: Congestion and high accident rate on the westbound mainlanes
near Jones-Maltsberger

The mainlane section between the westbound entrance from Airport Blvd. and
the exit to McCullough had twenty-seven accidents because of the high traffic
volume entering the mainlanes from Airport Blvd. A continuous acceleration-
deceleration lane here &111 provide easier mainlane access and should

reduce the number of accidents.

PROBLEM: Better Eastbound Access Needed to U.S.281 Southbound

‘Presently eastbound I.H,410 traffic wanting to gain access to U.S.281 south-
bound have to exit at Airport Blvd. and travel through the Airport Blvd.
intersection. If the eastbound exit was relocated westward, the exiting
traffic would be able to use the southbound U,S.281 entrance ramp from the
eastbound I.H.410 frontage road. However, the close proximity of the

entrance ramp from McCullough to the relocated exit ramp would create a
mainlane weaving problem. Therefore it will be necessary to provide a braided

ramp design for the eastbound McCullough entrance ramp and the eastbound
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Jones~Maltsberger exit ramp. The braided ramps and the relocated ramp
will not only provide better eastbound access to U.S.281 southbound, but
they will also reduce the eastbound frontage road approach volume to

Airport Blvd, This will improve the level of service of the intersection

which is at an unacceptable level of service.
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PROBLEM: Airport Interchange is at capacity

The most modern signal equipment avajlable has recently been installed at
the Airport interchange. The signal equipment handles traffic in the most
efficient manner possible with the least amount of delay. Frontage road
right turn lanes have also recently been installed. 1In 1978, the inter-
change was at capacity, and sixty-five accidents were reported on the
frontage road approaches. Even with the recent improvements the inter-
change is still at capacity. The intersection approach volumes have to be

reduced in order to improve the level of service at this interchange. The



relocation of the eastbound exit to Airport Blwvd., previously mentioned,
will remove some traffic on the eastbound approach to the intersection.
Another effective method to reduce the eastbound approach volume is to
braid an eastbound exit to Broadway and Wetmore with the eastbound en-
trance from Airport Blvd. This will remove the eastbound Wetmore Road
exiting traffic from the Airport interchange and will provide better
access to Wetmore Road. The braided ramps will also eliminate the main-

lane backups on the eastbound exit to Broadway.
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The westbound frontage road intersection approach volume at Airport Blvd.
can be reduced by braiding a westbound exit to Airport Blvd. with the
westbound entrance from Broadway and replace the existing westbound exit

to Airport Blvd. with an entrance from Wetmore Road, This modification
will remove some of the Wetmore Road traffic from the intersection and will
eliminate the mainlane weaving problem and the mainlane backups between the

existing entrance from Broadway and the exit to Airport Blvd,



PROBLEM: Eastbound mainlane backups at Nacogdoches exit

The eastbound exit to Nacogdoches Road is a high volume exit and mainlane
backups are being experienced in the peak hours which effect the mainlane
level of service. Presently, traffic desiring to gain access to New
Braunfels Ave. have to exit at Broadway or Nacogdoches. If the ramps
between Broadway and Nacogdoches were reversed, traffic would have better
access to New Brunfels Ave., the Broadway and Nacogdoches intersection

volumes would be reduced, and mainlane backups would be eliminated.
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PROBLEM: Congestion at Nacogdoches Interchange

The approach volumes to the Nacogdoches interchange are extremely high

in the peak hours, and excessive backups occur on all approaches to the
interchange. The recently installed turnarounds, have removed some of the
traffic from the interchange. With the construction of the right turn
lane on the westbound frontage road approach, the geometrics of the right
turn island could be improved and the existing stop sign could be replaced

with a yield sign.
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PROBLEM: Congestion at the Starcrest Interchange

In 1978 a traffic signal was installed at the Starcrest Interchange. Using
1978 traffic volumes, the interchange was at an acceptable level of service.
Since that time development has occurred in the area, and traffic volumes
have increased. It has now become essential to increase the capacity of

the frontage road approaches to the intersections which at present have only
two lanes each. A third lane should be constructed on both frontage roads

from the exit ramps to the intersection to accommodate the increased volume.
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The increased frontage road capacity will accommodate the additional
volume and should eliminate mainlane backups that result from the pre-

sent two lane frontage roads.

PROBLEM: Eastbound Mainlane Backups at Perrin-Beitel Interchange

Perrin-Beitel Road, north of I.H.410, was recently expanded to two
through lanes in each direction with a center left turn lane. The
improvement was made to accommodate the increased traffic on this
principal urban arterial. With the expanded development north of the

interchange, the capacity of the interchange needs to be increased.
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The construction project presently underway includes widening both
frontage roads east of the interchange to three lanes and adding turn-
arounds under the overpass. As traffic volumes increase on the east-
bound frontage road approach, it will be necessary to further increase
the capacity by providing a third lane on that frontage road approach

to the intersection.
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PROBLEM: Congestion at In:erchanges Due Tn Inefficient Traffic
Signal Control Devices

Technology in traffic signal contr.i hardwars has become highly advanced

in the past two years. The latest equipment provides minimal delay at
diamond interchanges by the use o; multiple detection and detector switching.
With the exception of the Airport, Ltarcrest and Honeysuckle interchanges,
all other diamond interchanges within the limits of this study are in need

of the latest equipment in order to minimize delay and reduce the backups.

CONCLUSTION

The recommended improvements will reduce the high frontage road approach
volumes to the interchanges, provide additional storage capabilities, pro-
vide better access, and reduce the number of accidents. These improvements
will also increase the frontage road capacity where necessary. However,
where right-turn-only lanes are proposed, there may be a conflict with
existing near side bus stops. In these cases, it may be necessary to

make some adjustments in the bus stop locations. 1In cases where adjustments
are not feasible, bus pull~outs may need to be installed. Fach location will

be considered individually before any changes are made.
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STUDY NO, 2

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I.H.410 NORTH

L.

10.

11.

12.

13.

14,

15.

16.

17.

Construct braided ramps for an eastbound exit to Cherry Ridge with
the eastbound entrance from I.H.10 westbound.

Construct frontage road turnarounds and right turn lanes at
Vance Jackson.

Install new traffic signal control equipment at Vance Jackson.

Construct braided ramps for an eastbound exit to Jackson-Keller
with the entrance from Vance Jackson.

Construct braided ramps for a westbound entrance from Jackson-
Keller with the exit to Vance Jackson.

Construct frontage road turnaround on the west side of Jackson-
Keller.

Construct frontage road turnaround on the east side of West Avenue.

Install new traffic signal control equipment at West Avenue and
Jackson-Keller.

Construct braided ramps for a westbound exit to West Ave,

Construct frontage road turnarounds and right turn lanes at Blanco
Road.

Install new traffic signal control equipment at Blanco Road.

Construct braided ramps for an eastbound entrance from Blanco Road
with the exit to San Pedro.

Construct braided ramps for a westbound entrance from McCullough with

the exit to San Pedro.

Construct a continuous acceleration-deceleration lane on the westbound
mainlanes between the Jones-Maltsberger entrance ramp and the San Pedro

exit ramp.

Install new traffic signal control equipment at McCullough.

Construct a continuous acceleration-deceleration lane on the westbound
mainlanes between the Airport entrance ramp and the Jones-Maltsberger

exit ramp.

Construct braided ramps for a relocated eastbound entrance from

McCullough with the exit to Jones-Maltsberger and relocate the east-

bound exit to Airport.
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18.

19.

20.

21.

22.

23,

24,

25.

26.

27.

28,

Install new traffic signal control equipment at Jones-~-Maltsberger.

Construct braided ramps for an eastbound exit to Broadway and Wetmore

with the entrance from Airport and remove the existing exit to Broadway,

Replace the westbound exit to Airport with an entrance from Wetmore.

Construct braided ramps for a westbound exit to Airport with the
entrance from Broadway.

Install new traffic signal control equipment at Broadway.
Reverse the eastbound ramps between Broadway and Nacogdoches.
Construct frontage road right turn lanes at Nacogdoches.
Install new traffic signal control equipment at Nacogdoches.

Construct an additional frontage road approach lane on both frontage
road approaches to Starcrest.

Construct an additional eastbound frontage road approach lane to
Perrin-Beitel.

Install new traffic signal control equipment at Perrin-Beitel.



AIR QUALITY ANALYSIS

The freeway operation study of I. H. 410 North from I.H. 10
West to F. M. 2252 was analyzed to determine the air quality im-
pact of the recommended freeway improvements. Emission factors for
Bexar County were generated from MOBILE I, EPA's emission analysis
program, for the base year -~ 1977 and the forecast year - 1982.
MOBILE I produces camposite emission factors for three significant
pollutants - hydrocarbons (HC), carbon monoxide (CO) and nitrogen
oxides (NOX). These factors were utilized to quantify pollutant
concentrations generated by motor vehicles within the freeway cor-
ridor and the resulting changes in emissions effected by the pro-
posed freeway improvement recommendations,

The MOBILE I emission factors provide the total grams of pol-
lutants emitted per day when multiplicd by the daily vehicle miles
traveled (VMT) for specific driving speeds. The traffic volumes
directly impacted by the recommendations were determined from
1978 F;le D-10 traffic volumes. In addition, turning movement
counts ﬁﬁd small origin-destination studies were performed. The
distances traveled in the base year and the forecast year were
measured to determine the limits of the impact of the recommendations.
For each recommendation an existing average driving speed (ADS) in
1977 and a forecast ADS utilizing the recommended improvement in
1882 were determined.

The MOBILE I input variables of VMT and ADS generated emis-
sion totals for 1877 and 1982 which were compared. The following
table summarizes the air quality impact of the recommended improve-

ments for I, H. 410 North from I. H. 10 West to F. M. 2252.
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I. H. 410 NORTH FROM I.H. 10 WEST TO F. M. 2252

1977 10872 Percont
Faissions Pmissions o Change
Hydrocarbons (HC)
Grams /day 161,435 84,409
' -47.7
Tons /yecar 64.95 33.96
Carbon Monoxide (CO)
Grams /day 1,323,071 737,413
) ~-44.3
Tons /year 532.33 296.69
Nitrogen Oxidoes {NOQ)
Grams /day 99,091 97,917 L
Tons /year . 39.87 39.40
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1978 ACCIDENT HISTORY
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I.H. 410 WEST

FREEWAY OPERATIONS STUDY
FROM: I.H. 35 SOUTH
TO: IL.H. 10 WEST



INTRODUCTION

This study will identify the areas that were capacity deficient in 1978
and expose the areas where access is not easily available. It will also

identify the areas that have become high accident locations.

STUDY PROCEDURE

The 1978 traffic volumes were obtained from File D-10, the Department's
Planning and Research Division in Austin. They provided volumes for the
mainlanes, ramps, frontage roads and turning movements at the interchanges
and intersections. Level of Service was calculated for all conditions to

identify the capacity deficient areas.

The 1978 accidents were obtained from the "Highway Traffic Accident
Analysis Detail Listing'. The high accident locations could therefore be

identified. The accident breakdown can be found in Table I-A through I-XK.

The areas where access is not easily available were identified by citizens
and police participation and from observations made by this office and the
San Antonio Traffic and Transportation Department. This office continually
receives complaints and suggestions concerning specific locations from the
public. It also receives Police Assignment Reports from the San Antonio
Police Department of problem areas noticed by the Officers in the field.

In addition, the San Antonio Traffic and Transportation Department notifies

us of any problem areas they have noticed or have received complaints about.



After analyzing the problem areas and proposing solutions, the anticipated
impact of the solutions was determined by making turning movement counts
and small origin-destination studies. Present volumes were then applied
to the proposed solutions to determine the extent of improvement each

proposal would have on the existing facility.

GENERAL DISCUSSION

The limits of this study on I.H.410 are from I.H.35 south to I.H.1l0 west.
The 1975 Ramp Demand Study, conducted by this office, identified the
problem areas and recommended solutions from 1.H.10 to Ingram Road. The
solutions recommended in that study are presently undey construction.

Also under construction, is a southbound exit ramp to Medina Base Road

and a northbound entrance ramp from Medina Base Road. FIGURES A through I
show the existing roadway and the roadways that are presently under con-
struction. Also shown are the recommendations which will be discussed in

the PROBLEMS AND RECOMMENDED SOLUTIONS portion of this study.

PROBLEMS AND RECOMMENDED SOLUTIONS

The mainlanes, frontage roads and intersections of I.H.410 are at an
acceptable level of service from I.H.35 to Ray Ellison Drive. The land
ad jacent to the freeway in that area is generally undeveloped, which
generates small volumes of traffic. However, the traffic volumes at the
I.H.410 - Pearsall Road interchange are increasing at a rate that may
require the installation of traffic signals in the near future. No other
recommendations will be made in this area at this time, since no obvious

problems exist from a traffic volume or accident standpoint.



BASE

PROBLEM: Valley-Hi Interchange is at capacity

Valley-Hi Drive carries a high volume of traffic to and from Lackland
Air Force Base during the peak hours. This high volume of traffic has
created an unacceptable level of service at this interchange. Also,
traffic desiring to gain access to Medina Base Road have to use the
Valley-Hi interchange, which adds to the congestion. Presently, the
southbound exit ramp to Medina Base Road and the northbound entrance
ramp from Medina Base Road are under construction. The addition of
these two ramps will remove the Medina Base Road traffic from the
Valley~Hi interchange and thereby provide an acceptable level of

service at the Valley-Hi interchange.
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The existing signal equipment is presently being modernized at Valley-Hi,
which will also improve the flow of traffic through this interchange. As
traffic volumes increase at the Medina Base Road interchange, it will be

necessary to install a traffic signal.

PROBLEM: Congestion on the mainlanes

The construction project presently underway is widening the existing two
mainlanes in each direction to three mainlanes in each direction, from
Fredericksburg Road to Ingram Road. Some mainlane sections between Ingram
Road and Valley-~Hi Drive are reaching an unstable flow condition. As
traffic volumes increase, it will be necessary to provide three mainlanes
in each direction, from Ingram Road to Valley-Hi Drive. The increased
mainlane capacity will provide an acceptable mainlane level of service.

At the time the mainlanes are widened, continuous lighting should be
provided. To provide a safer operation for present traffic at night,

lighting of the interchanges should be installed as soon as possible.

PROBLEM: Marbach Interchange is at capacity

Marbach Road, west of I.H.410, is presently being widened to two through
lanes in each‘direction with a center left turn lane. The widening is
being done to accommodate the increased traffic volume in that area.
Marbach Square, a shopping center, on the northwest quadrant of the inter~
change is planned to open in the fall of 1982. The interchange is pre-
sently at capacity and with the expected increase in traffic volume from
Marbach Square and other development in the area, it will be necessary to
provide frontage road turnarounds and right turn lanes to improve the level

~

of service of this interchange. As the traffic volumes increase on the



gouthbound exit ramp and backups occur, it will be necessary to relocate
the exit ramp further north. The relocated exit ramp will provide the

necessary storage on the frontage road and the elimination of the exit
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ramp traffic backing up onto the main lanes, and thereby improve the

quality of flow on the mainlanes.

PROBLEM: Interchange needed at Military Drive

With the recent extension of Military Drive to tie into both frontage
roads on I.H.410 and the continual increase in traffic volumes from
this fast developing commercial and residential area, it has created
a need for an interchange at Military Drive. In order to provide

continuity of movement between this new interchange and the existing



interchanges on either side of it, the frontage roads should be made

continuous over Slick Ranch Creek and Leon Creek.

When the southbound frontage road is made continuous over Slick Ranch
Creek, the existing short weaving distance on the southbound main lane

can be eliminated by reversing the existing exit and entrance ramps.

PROBLEM: Anticipated congestion at Culebra Road interchange

The Culebra Road interchange has reached an unstable flow condition in
the peak hours. 1In 1978, nineteen accidents were reported on the south-
bound frontage road approach. Traffic signals were installed in early
1980 to help accoumodate the increased volume. A three hundred acre
business park is now under construction on the land adjacent to

Northside Stadium in the northeast quadrant of the interchange.
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Once constructed, the business park will generate a high u-turning

volume on the north side of Culebra Road. A turnaround will be necessary
in order to remove this high u-turning volume from the signalized approach.
Right turn lanes on the frontage road approaches will also improve the

level of service of the interchange.

PROBLEM: Congestion at Ingram Road

The frontage road turnaround on the south side of Ingram Road is pre-

sently under construction, and the turnaround on the north side is open
to traffic. These turnarounds will improve the level of service of the
interchange but the high traffic volumes generated by the mall and other

business developments in the area will continue to create congestion.
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in 1978, twenty-three accidents were reported on the frontage road
approaches. The construction of right turn lanes on the frontage
road approaches will remove additional traffic from the signalized

approaches and thereby reduce this congestion.

PROBLEM: Evers Road is at capacity

The Evers Road interchange is at capacity during the peak hours.

The turnaround on the north side is opened to traffic which has re~
moved some of the frontage road approach traffic. Another effective
method to decrease the approach volume and improve the level of service

is to install frontage road right turn lanes.
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STUDY NO. 3

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I,H.410 WEST

10,

11,

Install new traffic signal at the Pearsall Road interchange.

Construct frontage road turnarounds and right turn lanes at
Marbach Road.

Relocate the existing southbound exit to Marbach Road further
north,

Construct a grade-separated interchange at Military Drive,
Construct continuous frontage roads over Slick Ranch Creek
and Leon Creek and reverse the southbound ramps at Slick

Ranch Creek.

Construct frontage road right turn lanes at Culebra Road
and a turnaround on the north side.

Construct frontage road right turn lanes at Ingram Road.
Construct frontage road right turn lanes at Evers Road.

Install interchange lighting.

Construct an additional mainlane in each direction from
Ingram Road to Valley-Hi Drive and provide continuous

lighting.

Install new traffic signal at the Medina Base Road inter-
change.



AIR QUALITY ANALYSIS

The freeway operation study of I.H. 410 West from I.H. 35
South to I.H. 10 W. was analyzed to determine the air quality im-
pact of the recommended freeway improvements. Emission factors for
Bexar County were generated from MOBILE I, EPA's emission analysis
program, for the base year - 1977 and the forecast year - 1982.
MOBILE I produces camposite emission factors for three significant
pollutants - hydrocarbons (HC), carbon monoxide (CO) and nitrogen
oxides (NO,). These factors were utilized to quantify pollutant
concentrations generated by motor vehicles within the freeway cor-
ridor and the resulting changes in emissions effected by the pro-
posed freeway improvement recommendations.

The MOBILE I emission factors provide the total grams of pol-
lutants emitted per day when multiplied by the daily vehicle miles
traveled (VMT) for specific driving speeds. The traffic volumes
directly impacted by the recommendations were determined from
1878 File D-10 traffic volumes. In addition, turning movement
counts aﬂd small origin-destination studies were performed. The
distances tréveled in the base year and the forecast year were
measurad to determine the limits of the impact of the recommendations.
For each recommendaticn an existing average driving speed (ADS) in
1977 and a forecast ADS utilizing the reccmmended improvement in
1982 were determined.

The MOBILE I input variables of VMT and ADS gencrated emis-
sion totals for 1977 and 1982 which were compared. The following
table summarizes the air quality impact of the recommended improve-

ments for I1.H. 410 West from I.H. 35 S. to I.H. 10 W.

-10=-



I.H. 410 WEST FROM I.H. 35 SOUTH

1977
Fmissions

Hydrocarbons (J1C)
Gruams /day 408,394

Tons /year 164.32

Carbon Monoxide (CO)
Grams /day 2,928,952

Tons /year 1,178.45

Nitrogen Oxides (NOX)
Grums/day 310,451

Tons/year ‘ 124 .91

-11-

TO I.H. 10 WEST

14982
missions

257,571

103.63

2,294,604

923.22

306,706

123.40

Puroeent

Change

-36.9

-21.7

-1.2



1978 ACCIDENT HISTORY

DAY NIGHT
DIR, ] LoC.|u. . TOTAL
" DRY WET DRY WET
R.E, | 8.8 #,E, | 8.8, O R.E. | 8.8, 0. R,E. | 5.8, 0.
s . . 3
NB i ran] o4 3 4 ! 3
i I
NB ML 2 3
3 f {
NB AL d ] & ] 3
NG| adl 14 i i
NB AL j i
NB Ll nn] 5 i 4
NB | L] e L
NB | edh | oo . 5 s
MBI i i o
o ] ) -
NBIMLIUI L 4 | | | i Is
NP LML I2G | !
NB ML e { ] 2
N t 1 FA
NE | ML 22 il | | 4
NEIMLLZS | !
H 1
N ML 23 2 3
. i o
I REN 2 >
WP ML 3 | ]
MBI ML |34 ! I
LEGERD
DIR, DIRECTION LE.R. EASTAOUND M.L, MAINLANE
1.0¢, LOCATION 8.B. SOUFHBOUND c, CONNECTOR
M.P, MILEPOINT W.B. WESTROUND F.R FRONTAGE ROAD
R.E, REAR-IND ACCIDERT N.B, NORTHROUND (? FATALITY ACCIDENT
5.8, SIDESWIPE ACCIDENT WET WET SURFACE INJURY ACCIDENT
0. OTHER DRY DRY SURFACE

* Milepoints are shown on Figures A-I to identify accident locations.
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1978 ACCIDENT HISTORY

TH 41C

DAY NTGHT !

DIR,| LOC.i M,P TOTAL -

DRY WET DRY WET

R.E. | 8.8, G, 1.E. 1 5.8, I Q. R.E. | 8,8 Q. R.E.1 8.8 Q. ‘}

NB ML 136 2! 2 |

ARy TR R i [
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1978 ACCIDENT HISTORY

T1.H. 410

DAY HNIGHT
Dik,| LOC.| M. P, TOTAL
DRY WET DRY . VET
LE. 1 8.8 0 R.E 8,8 Q R.E 5.8 ; 0. R.E 5.8
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;J‘-JF’, tAL 2.5 ] !
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! S
LroT AL ‘?6;7 /03 190G o | & ;cf 4° zza__jm o ,5@4”4L
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1878 ACCIDENT HISTORY

T.H 410

DAY NIGHT %

DIR,} LOC.|M.P. TOTAL

DRY WET DRY WET i

R.E 5.5, 0, N.&. | §.8. 0. R.E. | 8.8 0. R.E S.8. i

sB LS 2 ! 3 42
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1978 ACCIDENT HISTORY

IL.H. 410

DAY NIGHT
DIR.} LOC.| M. P, TOTAL
DRY WET DRY WET

‘ R.E. 1 5.8, R.E. | S.8. R.E. | 5.5, 0, R.E. | 8.8, O. 1. ..
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1978 ACCIDENT HISTORY

I.H. 41C
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1978 ACCIDENT HISTORY
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O
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1978 ACCIDENT HISTORY

ILH. 410

DAY NIGHT
DIR.] LOC.} M,F, TOTAL
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1978 ACCIDENT HISTORY

LH. 410
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1978 ACCIDENT HISTORY

IH. 410
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1978 ACCIDENT HISTORY

LH 410

DAY NIGHT

DIR.|] LOC.| M.P. TOTAL
DRY WET DRY WET

R.E. | 8.8, 0. R.E.18.8, 0. R.E. | 8.5, o, R.,E.! 5.8. a.

56 |FR 165 ! |

TOTAL [33°i0 |44 | 4'|15° 8* 23 7% 2" 182 et

Fo

TABLE T-K



J3AQW3Y ONIFE ATLIN3IS3IHd
NOULINHLISNOD H3ANN ATINISIHY
STrAONIH  QIANIWNOI3Y
SNOILLIJOY (Q3AN3INWQOD3IY

aN3s3T

v

EEREBIE]




8 3AdNOi3

o
B O
% —
i g— T K3 T o 3 = e g EE R e 53 g I = '3 A
R Oy #4 oy 8§ 03T A e

e e

T R
. o — [ — e . e S Y
43 23 LT e e

|4u|n




S 3Engld

“IDR,

R

¥

o

FI

5

i
7
-
s
ad
-
<
>
,
hiES

: - T — = 5 w

;-IIIII.. 37 G

LT L]

wr



u:f) ” ""’ | "
g I !
R‘R / ///r' i b
- ’ ; /
M‘D /
‘;; /
i
- g |
¥ ///
/ /
N !
/ !
!
/
Nw
. i)/ \
g
: o ] = SN
/ NS\
: )
1
i
/
/




3 3ynoud

st

-
1. s

)
. \f/ HIVEHTIN

3WVN0S  HOVBUVA

ra
- NOWLONYLSNGD  W30NA

B e I e



T A2 Win

Mdvd SS3NISNS WOy 00E 3WNind

WNIgYLs  3QISHLIYON

CoeoRE WIS

E]

A¥NSi4

T 08 wug3IwW)

AYYLITIW

496! HNg%

BULSET W

H

>3

~3~?*

VR ViE



9 3YNsid




H  3¥0914

&

| 3 : ,M

- i

ww i i

o g

[ R

) _ s

e S K
— . T B—
. 2 : [ XN
e t«fif!:'}w

"y onon




I 3dnsid

Sy

=2

Wl SyRcde

WG M Ty

o




LH. 410 SOUTH AND EAST

FREEWAY OPERATIONS STUDY
FROM: I.H. 35 NORTH
TO:  I.H. 35 SOUTH



INTRODUCTION

This study will identify the areas that were capacity deficient in 1978
and expose the areas where access is not easily available. Tt will also

identify the areas that have become high accident locations.

STUDY PROCEDURE

The 1978 traffic volumes were obtained from File D-10, the Department's
Planning and Research Division in Austin, They provided volumes for the
mainlanes, ramps, frontage roads and turning movements at the inter-
changes and intersections. Level of Service was calculated for all

conditions to identify the capacity deficient areas.

The 1978 accidents were obtained from the '"Highway Traffic Accident
Analysis Detail IListing." The high accident locations could therefore
be identified. The accident breakdown can be found in Table 1 through

6.

The areas where access is not easily available were identified by
citizens and police participation and from observations made by this
office and the San Antonio Traffic and Transportation Department. This
office continually receives complaints and suggestions concerning
specific locations from the public. It also receives Police Assign-
ment Reports from the San Antonio Police Department of problem areas
noticed by the Officers in the field., In addition, the San Antonio
Traffic and Transportation Department notifies us of any problem areas

that they have noticed or have received complaints about.



GENERAL DISCUSSION

The limits of this study on I.H.410 are from I.H.35 north to I,H.35
south, in the south and east part of San Antonio. The land adjacent
to T1.H.410 in this area of the city is generally undeveloped, which
generates small volumes of traffic. The mainlanes, frontage roads
and intersections are operating at a good level of service through-
out the liwits of this study and no high accident locations were
found. Some access problems exist and will be discussed in the
PROBLEMS AND RECOMMENDED SOLUTENNS portion of this study. FIGURES A

through N show the existing roadway.

PROBLEMS AND RECOMMENDED SOLUTIONS

PROBLEM: Better I.H.410 southbound access needed from Kirby

Presently, traffic traveling westbound on F.M.78 from Kirby have to

travel in a circuitous route to gain access to I.H.410 southbound.
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By providing a southbound I.H.410 entrance ramp from F.M.78 the
circuitous routes will be eliminated and the congestion at the

F.M.78 - 1.H.35 frontage road intersection will be reduced,

PROBLEM: Two-way frontage roads near Moursund Blvd,

As development occurs and traffic volumes increase on the two-~-way
frontage roads near Moursund Blvd., it will be necessary to convert
the two-way frontage roads to one-way in order to provide continuity
with the rest of the urban interstate system. The one-way frontage

roads will also provide a safer traffic operation.



STUDY NO, 4

SUMMARY OF RECOMMENDED IMPROVEMENTS ON T,H.410 SOUTH AND EAST

1. Construct an I.H,410 southbound entrance ramp from F.M.78.

2. Convert the two-way frontage roads near Moursund Blvd. to
one-way.



AIR QUALTITY ANALYSIS

The frecway operation study of

IH 410 S. and E. from IH

35 N. to IH 35 S, was analyzed to determine the air guality im-

pact of the recommended freeway improvements. Emission factors for

Bexar County were gencrated from MOBILE [, EPA's emission anulysis

program, for the base year - 1877 and the forecast year - 1382.

MOBILE 1 produces coamosite emission

factors for three signifiicant

pollutants -~ hydrocarbons (HC), carbon monoxide (CO) und nitrogen

oxides (NOX). These factors were utilized to quantify poliutant

concentrations generated by motor vehicles within the freceway cor-

ridor and the resulting changes in emissions effected by the pro-

posed freeway improvement recommendations.

The MOBILE I emission factors provide the total grams of pol-

lutants emitted per day when multiplied by the daily vebicle miles

traveled (VMT) for specific driving speeds. The traffic volumes

directly impacted by the recommendations were determined from

1978 File D-10 traffic volumes. In
counts dﬁd small origin-destination
distances trdveled in the base year
measured to determine the limits of

For each recommendation an existing

addition, turning movement
studies were performed. The
and the forecast year werc
the impact of the recommendations.

average driving specd (ADS) in

1977 and a forecast ADS utilizing the recommended improvement in

1982 were determined.

The MOBILE I input variables of VMT and ADS generated emnis-—

sion totals for 1977 and 1982 which were compared. The following

table summarizes the air quality impact of the recommended improve-

ments for IH 410 8. and E. from III 35 N. to IH 35 S.



IH 410 SOUTH AND EAST FROM IH 35 N. TO IH 35 SOUTH

1077 1982 Porceent
Imissions bmlssions Change
Hydrocarbons (1C)
Grams/day 11,887 4,950
-58.4
Tons /ycar 4.78 1.99
Carbon Monoxide (CO)
Grams /day 92,133 44,192 '
-52.0
Tons /year 37.07 17.78
Nitrogen Oxidos (NOK)
Grams /day E 7,315 5,968
-18.4
Tons /year : 2.94 2.40



1978 ACCIDENT HISTORY

DAY NIGHT
DIR.]| LOC.|M.P. TOTAL
* DRY WET DRY WET

R.E, | S§.5. 0 R.E S.S. 0 R.E S.S. [o] R.E S.S. 0
ERIMLIIGT] | |
ER IML 171 | /
ER IML[17.9 / |
ERIML]|187 ! ¥
ERIML[(92] | /
ER ML |116 | }
EP ML 202 I’ /'
ER )| 2o.1 l
EF LML |20 ' N
ER ML | 227 l |
EG | ML |ez8] | |
ER ML 241 | J
ER ML | 259 A I
£ ML 26,1 [
EBR|IAL [2¢.38 }
ER | ML 210 1 1
ER | ML | 260 ] | 2
NB | ML | 266 | /
DIR, DIRECTION E.B. EASTBOUND M.L. MAINLANE
L0oC. LOCATION S.B. SOUTHBOUND C. CONNECTOR
R.E,  REAR-END ACGIDENT N5, NORTHBOUND " FazaLry Accromn
28 (S)%‘EEIS{MIPE ACCIDENT l;ig ‘;Ei ggg;\\gg INJURY ACCIDENT
* identify accident locations.

Milepoints are shown on Figures A-N to

TABIE 1



1978 ACCIDENT HISTORY

DAY NIGHT

DIR.] LOC.I M, P, TOTAL
DRY WeT DRY_ WET

e — R.®. !8,8,, 0. RE. |S,8.] © |RE {S8.S.] O (RE.|S.S,
NB ML [ 300 | :
NEB ML | 30d | |
NE ML | s08] | i
NG LRI 325 | {
NG ML [254 z X
N [hiL | 235 ; ;
N Al | 236 [ : p
N ML | 3t R ;
N oAl 135 - P
f’iﬁ ML 36l | I
NP Lial |36 it ’
WE ML | 364 | {
Nis Jedt 1371 ! "
ye | | 374 v ;
BB ML | 390 1 2]y =
ME e 1303 | I
NI ML | sl 4 ' ;
NB Lt | e | ’
N IRt 1
TOTAL o2l ‘ol s el 1] o]0 44"

TABLE 2




1978 ACCIDENT HISTORY

1oc,

DAY NIGHT

M,F,

TOT!

R.E.

Q. |R.B.|S,8.| O. |RE |8.8.] O. | RE.|S.8 | 0

ML

38.8

387

ML
ML

38.2

ML

34.0

37.9

ML

374

ML

37.3

AL

372

AL

36.8

S

ML

3¢6

SR

ML

365

87

1L

3c4

aB

ML

36, |

g R

ML

36.0

aR

ML

359

g

ML

35.2

sh

33.9

G F

ML,
ML

33.G

SR

33.3

S F

ML

327

5B

ML

326|

s B

ML

3 1.

B

ML

3.5

TABLE 3



1978 ACCIDENT HISTORY

DAY NIGHT
DIR. M,P, TOT.
WET

0 R.E 5.8, 0 R.E Q. R.E )
SR 20.5 | ‘
S 30.1 { |
an 227 |
5R 27 ) ¥
5P 225 K
50 224 I I
AR 285 !
W5 i ' [
W 28,0 !
Q/A 275 2 2
W 26.7 ! i
Wi 260 ! !
K 241 V' {!
4 23.1 2 2
R a7 | |
Rk 2z.1 ' 1
vie 1.9 {

TOTAL| 2 27l ol o | 55| 2 15 54"

TABLE &



1978 ACCIDENT HISTORY

DAY NIGHT
DIR.] LOC.I M, P, TOT:
- DRY WET DRY
R.E 5.5, 0, R.E 5.8, 0 R.E S5.8. 0 R.E
£ lrrlizs [ ('
EL R 1 | !
ER PR |20 ! [
ERVFR [z X X
£ er 229 I 1 >
seofre | 234 B I
NS 37 ot 7*
ep | zns 4% | 4
SR PR 2.0 i }
fll;"'* f?f? 294 {
NARED 102 | | | 4.
NRFR [ 315 ! |
NP ee 316 I I
NR LR 334 1 2 i 4°
MR | rr | 3n [ /'
M| e 300 { i 2'
yin |l Fr 1374 [ 22 32
MR | FR 1320 I ) 2
TOTAL | 2] 2l ol ol & 2 O ;{9 | 39’8

TABLE 5



1978 ACCIDENT HISTORY

DAY NIGHT

DIR.| LOC.|M.P, . . TOT.
DRY WET DRY WET

SR {rRr (379 1 I
SR 1 FR [373 ! l 2
5h F’R 3¢.0 (! '
SR re | 351 2 ! 3
<pler 335 U
s lpe 1334 2 2t v | | 6*
e lon | 36 3! 3’
7 303 ! !
wA | FR 1222] 1 N | 3¢
we | Fa 275 I !
we e lza4] gl 2 | 5! 16°
wrlen gz | l
v e 2e el g | 2.
wr 'R | 2010 | J
wrler 6.8 { )
ToTAL | 2l 2lol i1 lold olo]| 2 |a"

TARLE 6
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|.H. 10 WEST

FREEWAY OPERATIONS STUDY
FROM: BEXAR-KENDALL COUNTY LINE -

TO: FRESNO DRIVE



INTRODUCTION

This study will identify the areas that were capacity deficient in 1978
as well as present problems. The study will expose the areas where

access is not readily available and identify the high accident locations,

STUDY PROCEDURE

The 1978 traffic volumes were obtained from File D-10, the Department's
Planning and Research Division in Austin. The Division provided traffic
volumes for the mainlanes, ramps, frontage roads, and turning movements
at the interchanges and intersections. The Level of Service was cal-
culated for all conditions in order to identify the capacity deficient

areas.

The 1978 accidents were obtained from the "Highway Traffic Analysis
Detail Listing". The high accident locations could therefore be isolated.

The accident breakdown can be found in Table A through I.

The areas where access was not readily available were identified by
citizens, police participation, observations by this office and the

San Antonio Public Works Department. This office continually receives
complaints and suggestions concerning specific locations from the public.
Problem areas are also received through Police Assignment Reports from
the San Antonio Police Department encountered by Officers in the field.
In addition, the San Antonio Public Works Department notifies us of any

problem areas that they have observed or have received complaints about.



After the problem areas were identified and analyzed and the
solutions recommended, the anticipated impacts of the solutions
were determined by making turning movement counts and small
origin-destination studies. Present traffic volumes were then
applied to the recommended solutions to determine the extent of
improvement each recommendation would have on the existing

facility.

GENERAL DISCUSSION

The limits on this study of I.H.10 are from Bexar County Line to
Fresno Drive. The area that surrounds I.H.10, from Loop 1604 to
1.H.410, is one of the most rapid growing areas in San Antonio with
still more heavy development to continue in the near future. The
1975 Ramp Demand Study conducted by this office, identified problem
areas and recommended solutions on I.H.410 which affected the sur-
rounding I1.H.10 area. At present, there are no problem areas on
I1.H.10 between the Bexar County Line and F.M.3351. Also, there are
no problems in the section of I.H.10 that spans between I.H.410 and
Fresno Drive, At present under construction is the I,H.10-Loop 1604
partial cloverleaf interchange. Figures 1 through 10, I-A and I-B,
show the existing roadway and the roadways that are presently under
construction. Also shown are the recommendations which will be dis~-
cussed in the PROBLEMS AND RECOMMENDED SOLUTIONS portion of this

study.



PROBLEMS AND RECOMMENDED SOLUTIONS

The following discussions will describe the varioqs problems iden-
tified by this study and will recommend solutions which may relieve,

if not completely solve these problems.

PROBLEM: Access not readily available to F.M, 3351 and Camp Stanley

The need for a more direct access from westbound I.H.10 to F.M.3351
and Camp Stanley is required. ¥F.M.3351 will eventually meet with
F.M.3160 which would then be a direct connection to S.H.46 and the
to&n of Bergheim. At present traffic westbound on I.H.10, desiring
to use F.M.3351, must use the old U.S.87 roadway through Leon Springs
and cross Boerne Stage Road before reaching the ¥.M.3351 Interchange.
This route can be confusing to the motorist. An exit ramp is re-
commended to obtain direct access. This ramp will not only serve
F.M.3351 and Camp Stanley traffic, but also the surrounding area

which is currently a growing residential area.
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PROBLEM: Two-way frontage roads from Beckmann to DeZavala Road

Together with the completion of the I.H.10-Loop 1604 Interchange and
the anticipated development, it will be necessary to convert the
two-way frontage roads to one-way frontage roads in order to meet the
traffic volume increase and to provide continuity with the rest of the
urban interstate system. The one-way frontage roads will also provide
a safer traffic operation. All ramps are also recommended to be
changed in order to conform to the one-way system. However, this
conversion cannot be accomplished until UTSA Blvd. (Spur 53) has been

realigned to meet the Hausman Road overpass on I1.H.10.

PROBLEM: Addition of the Spur 53 Interchange

In conjunction with the proposed construction of Spur 53, it is recom-~
mended that the bridge overpass of Spur 53 at I1I.H.10, be widened to
four lanes., Spur 53 will be a four lane road that will link I.H.10 to
the U.T.S.A., It will carry traffic to and from the University of
Texas at San Antonio as well as traffic from residential areas., It
may also be required to construct a turnaround on the south side of
Spur 53 to handle the u-turning movements that will be generated by
the anticipated development at the Northwest quadrant of the DeZavala

interchange.



ILM. 10

RECOMMENDED BRIDGE WIDENING
AND TURNAROUND

SPUR 53
(LTS.A. BLVD)

PROBLEM: Inadequate access for the Spur 53 and DeZavala Road

Interchanges

Once Spur 53 is completed, it will be necessary to add entrance and
exit ramps between the two interchanges. By providing direct access
to the interchanges, traffic is prevented from going through the
interchanges unnecessarily. The ramps that are recommended are as
follows:

1. On eastbound I.H.10, an exit ramp is recommended after the
Spur 53 Interchange to the frontage road for DeZavala Road.

2. On eastbound I.H.10, an entrance ramp from the frontage
road is recommended before DeZavala Road Interchange for
the mainlanes from the Spur 53 Interchange.



3. On westbound T.H.10, an exit ramp is recommended before
the Spur 53 Interchange to the frontage road for the
Spur 53 traffic.

4, On westbound I.H,10, an entrance ramp is recommended
after the DeZavala Road Interchange to provide access
for DeZavala Road.
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PROBLEM: DeZavala Road is at capacity

DeZavala Road is experiencing congestion during the peak periods
due to the heavy traffic generated by the residential areas and
Tom Clark High School. The residential developments are still in
the process of construction, so indications are that the traffic
will continue to increase, to add to the already congested inter-

change, Business developments are also expected to begin con-



struction in the near future. As a means of relieving the congestion,
it is recommended that a turnarocund be constructed on the south side
of the interchange to remove the high u-turning movements on the
westbound frontage road approach. Also a right turn lane is recom-
mended on the westbound frontage road approach to accommodate the

demand for that movement.
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RECOMMENDED TURNAROUND AND
RIGHT TURN LANE

DEZAVALA

1981 TRAFFIC VOLUMES

PROBLEM: Westbound mainlane congestion near DeZavala Road

As a result of congestion at the DeZavala Road Interchange, the
westbound mainlanes have also become congested at peak hours.

The traffic backs up onto the exit ramp and into the mainlanes. The



development will continue to add more congestion to the interchange.
To keep this traffic from backing up into the mainlanes it is re-
commended that DeZavala Road exit be moved back to provide more
storage space. Due to the grade differential, the DeZavala Road
exit must be placed at the Fredericksburg Road Interchange (U.S. 87
Business). To accommodate the DeZavala Road exit and keep a smooth
flow of traffic, the following modifications are recommended:

1. The westbound mainlanes at Fredericksburg Road Interchange

are to be moved over, to run parallel with the eastbound
mainlanes.

2. The existing mainlanes are to be used as a collector-
distributor road for the exiting DeZavala Road traffic
and the entering Fredericksburg Road traffic.

3. DeZavala Road exit will be off of the collector-
distributor road onto the frontage road.

4, Remove the present westbound entrance ramp from Huebner
to the present location of the DeZavala Road exit.
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PROBLEM: Access from the eastbound frontage road to I.H.10

westbound mainlanes

The recent development of the area between DeZavala Road and
Fredericksburg Road along the eastbound frontage road has generated
traffic desiring to go wesfbound on 1.H.10. They have no readily
available access and must follow an undesirable route. Currently,
they have to travel on the frontage road, go through part of the
Fredericksburg Interchange, and then turn around at the Huebner Road
Interchange. To obtain better access to westbound I.H.10, it is
recommended that a hook ramp be constructed from the eastbound
frontage road to the northbound Fredericksburg connector ramp as
shown above. The ramp will aid in removing traffic from the Huebner

Road Interchange.

PROBLEM: Traffic delays at Huebner Road Interchange

The westbound frontage road at the Huebner Road Interchange has a high
right turn movement. They are restricted from making this movement by
the straight-through volume which blocks their access., 1In 1978, there
were seven accidents in this intersection of Huebner Road and the west-
bound frontage road. A right turn lane here would effectively carry
all traffic through the approach without causing excessive delays to

a considerable amount of traffic.
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PROBLEM: Wurzbach and Callaghan Roads at Capacity

As a result of the Medical Center traffic and including the development
in the area surrounding these interchanges, both have become heavily
congested. In 1978, the Wurzbach Road Interchange had fifty-two
accidents and Callaghan Road had thirty-four accidents. The addition
of turnarounds at Wurzbach Road has helped traffic move through the
interchange but during the peak hours the volume of traffic is in
excess of the capacity of the interchange. Callaghan Road has the

same problem of the volume of traffic being in excess of the capacity

of the interchange. Therefore, to remove traffic out of these

-10-



interchanges, it is recommended that an entrance ramp be constructed
to the eastbound mainlanes. This ramp construction will allow for

a better distribution of traffic between the Wurzbach and Callaghan

Road area.
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Since Medical Drive already carries a considerable volume of traffic
bound for I.H,10, the entrance ramp should be constructed after
Medical Drive to allow easier access for that traffic. A continuous
acceleration-deceleration lane between the new entrance ramp and the
Callaghan Road exit will provide a smoother operating weaving area.
The recommended entrance ramp will alse attract some of the traffic

currently using the congested Fredericksburg Road as access to I.H.410,

-11-



The traffic signal control equipment at the Wurzbach Road inter-
change is not of the latest technology available. The traffic
signal should be modernized in order to handle traffic in the

most efficient manner possible with the least amount of delay.

PROBLEM: Congestion on the westbound mainlanes near
Wurzbach Road

The congestion at the Wurzbach Road intersection is causing
traffic backups onto the mainlanes of I.H. 10. The Wurzbach

Road exit ramp should be moved back to provide more storage space
for the traffic buildup at the Wurzbach Road intersection, Since
the volume of exiting traffic during peak hours is in excess of
the capacity of a one lane ramp, the new ramp should be con-

structed as a two lane exit ramp.

PROBLEM: Congestion on eastbound mainlanes near Wurzbach Road

The mainlane section between Wurzbach Road and the I.H. 410 Inter-
change is capacity deficient. The high entering volumes at
Wurzbach and Callaghan Roads produce an unacceptable level of
service throughout this section. To relieve the congestion an
additional mainlane, starting at the Wurzbach Road entrance and
ending at the exit ramp for 1.H.410 eastbound, is necessary. A
continuous acceleration-deceleration lane between the Callaghan
Road entrance and the exit ramp for I.H. 410 westbound is necessary

to provide a smoother operating weaving area.

~12~



/

The continuous acceleration-deceleration lane will provide a safer
traffic operation as well as keep the Callaghan Road traffic from
unnecessarily entering into the mainlanes of I.H.10 to exit to

I1.H.410 westbound.
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PROBLEM: Congestion on the westbound main lanes near Callaghan Road

The westbound mainlanes near Callaghan Road Interchange are experi-
encing congestion during peak hours. The congestion is caused by

three sources, which are, (1) traffic backups onto mainlanes from the
Callaghan Road intersection, (2) the short weaving distance between the

entrance connector (I.H.410 westbound to 1.H.10 westbound) and the

-13-



Callaghan Road exit, and (3) the high volume mainlane traffic. The

recommendations for solutions are as follows:

1.

/

Remove the existing Callaghan Road exit and construct at a
location further away from Callaghan Road.

A braided ramp for the Callaghan Road exit and the connector
(1.H.410 westbound to I.H.10 westbound)

An exit ramp from the connector (I.H.410 westbound to I.H.10
westbound) to the westbound 1.H.10 frontage road. The con-
struction of this ramp provides access for I1.H.410 westbound
traffic now exiting at I.H.10 for Callaghan Road.

A continuous acceleration-deceleration lane between the
connector (I.H, 410 westbound to I.H.10 westbound) and the
two lane exit at Wurzbach Road previously recommended.
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PROBLEM: Westbound mainlane congestion at the I.H.410 Interchange

The mainlanes at the I.H.410 Interchange have become capacity deficient
due to the rapid traffic volume increase. A lane drop condition at the
exit ramp for I.H.410 eastbound reduces the number of mainlanes avail-
able to two lanes. The short weaving section between the Wonderland
Drive entrance ramp and the exit ramp for 1.H.410 eastbound adds to

the congestion. It is recommended that the mainlanes be expanded to
three lanes, from the exit ramp for 1.H.410 eastbound to the exit ramp
for I1.H.410 westbound. A continuous acceleration-deceleration lane is
also recommended in the section between the Wonderland Drive entrance
ramp and the exit ramp for I1I.H.410 eastbound. The continuous
acceleration-deceleration lane will provide a smoother operating weaving

area, and will also keep the traffic that enters from Wonderland Drive
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and exit to I.H.410 eastbound, from entering the mainlanes where
it must merge with the higher volume of traffic. The construction
of the previous recommendations will allow the westbound mainlanes

at the I.H.410 Interchange to operate at an acceptable level of

service.

-16-



STUDY NO, 5

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I.H.10 WEST

10.

11.

12.

Construct a ramp for a westbound exit to F.M.3351.

Convert the frontage roads to one-way from Beckmann to DeZavala
Road. All ramps in the same section are to be changed to conform
to the one-way system.

Construct a frontage road turnaround on the southside of Spur 53.
Widen the bridge to four lanes.

Construct a ramp for an eastbound exit to DeZavala Road. Construct
a ramp for an eastbound entrance from Spur 53.

Construct a ramp for a westbound exit to Spur 53. Construct a
ramp for a westbound entrance from DeZavala Road.

Construct a frontage road turnaround on the southside of DeZavala
Road and a right turn lane on the westbound frontage road approach.

Remove the westbound exit to DeZavala Road and construct an entrance
ramp at the same location. Construct westbound mainlanes to run
parallel with the eastbound mainlanes at the U.S5.87 Interchange.

The existing westbound mainlanes are to be used as a collector-
distributor road. Construct a ramp for a westbound exit to

DeZavala road from the collector-distributor road. Remove existing
westbound entrance ramp from Huebner Road.

Construct a hook ramp from the eastbound frontage road to U.S.87.

Construct a right turn lane on the westbound frontage road approach
at Huebner Road.

Install new traffic signal control equipment at Wurzbach Road.

Construct a ramp for an eastbound entrance from Medical Drive be-
tween Wurzbach and Callaghan Roads; and construct & continuous
acceleration-deceleration lane between the recommended ramp and
the Callaghan Road exit.

Remove the westbound exit ramp for Wurzbach Road and construct at a
site further back. Construct a continuous acceleration-deceleration
lane between the new Wurzbach Road exit and the I1.H.410 westbound to
I.H.10 westbound connector.

-17-



13,

14.

15.

16,

Construct a third lane on the eastbound mainlanes between the
entrance ramp from Wurzbach road to the exit for 1.H.410 east-
bound.

Construct a continuous acceleration-deceleration lane on the
eastbound mainlanes between the Callaghan Road entrance and the
exit for I.H.410 westbound.

Construct braided ramps for a westbound exit to Callaghan Road
and the entrance ramp of 1.H.410 westbound to - I.H.10 westbound
connection. Construct an exit ramp from the connector to the
frontage road relocate the westbound exit ramp for Callaghan
Road.

Construct a third lane on the westbound mainlanes between the
exit for 1.H.410 eastbound and the exit ramp for 1.H.410 west-
bound. Construct a continuous acceleration-deceleration lane
between Wonderland Drive entrance ramp and the exit ramp for
1.H.410 eastbound

-18-



AIR QUALITY ANALYSIS

The freeway opecration study of IH 10 W. from Bexar-Kendall Co.
Line to Fresno Dr. was analyzed to determine the air quality im-
pact of the recommended freeway improvements. Emission factors for
Bexar County were generated from MOBILE I, EPA's emission analysis
program, for the base year - 1977 and the forecast year - 1982.
MOBILE I produces caomposite emission factors for three significant
pollutants - hydrocarbons (HC), carbon monoxide (CO) and nitrogen
oxides (NOX). These factors were utilized to quantify pollutant
concentrations generated by motor vehicles within the freeway cor-
ridor and the resulting changes in emissions effected by the pro-
posed freeway improvement recommendations,

The MOBILE I emission factors provide the total grams of pol-
lutants emitted per day when multiplied by the daily vehicle miles
traveled (VMT) for specific driving speeds. The traffic volumes
directly impacted by the recommendations were determined from
1978 File D-10 traffic volumes. In addition, turning movement
counts ﬁﬂd small origin-destination studies were performed. The
distances tréveled in the base year and the forecast year were
measured to determine the limits of the impact of the recommendations.
For each recommendation an existing average driving speed (ADS) in
1977 and a forecast ADS utilizing the recommended improvement in
1982 were determined.

The MOBILE I input variables of VMT and ADS generated emis-
sion totals for 1977 and 1982 which were compared. The following

table summarizes the air quality impact of the recommended improve-

ments for IH 10 W. from Bexar-Kendall County Line to Fresno Drive.
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IH 10 WEST FROM BEXAR-KENDALL COUNTY LINE TO FRESNO DRIVE

1077 1082 Porcent
Emissions  Fmissions Chanpe
Hydrocarbons (iIC)
Grams /duay 354,156 224,818
-36.5
Tons/year 142 .49 90.45
Carbon Monoxide (CO)
Grams /day 2,598,127 2,034,573
-21.7
Tons fyear 1,045.34 818.60
Nitrogen Oxides (NOK)
Grams/day 254,364 256,780
+0.9
Tons/yoear : 102.34 103.31
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1978 ACCIDENT HISTORY

T.H.10 WEST

DAY NIGHT
DIR, | LOC.IM.P. . TOi.
* DRY WET DRY WET

A R.E, 1 8.8, Q. R.E, | 5.8, 0. R.E, | 8.8, Q. R.E. | 8.8, Q.

NE ML Lalal ! } | ! 4
NA ML o] ! A | 5'
NA ML etal ! | 3
NE ML 2] /! !
INB ML 2o [ |
NE L oo ] !
ME ML LZos | 1! 2
W dwe l2eal | ] 5%
MBI 02 I ]
NP MY 20,7 £ I l 4
pE MG /
ME ban (ig 4] ] ! pa
NE ML 51,3 J ]
NE gl 2! 1 3
NB L 9.0 3" 3’
NE ML e sl !’
NE ML B.E Pl 2 47
e dm sl 28] @ 4
DIR, DIRECTION LB, EASTROUND M.L. MAINLANE

LOC. LOCATION S.B. SOUTHBOUND C. CONNECTOR

M. P, MILEPOINT “W.B, WESTBOUND F.R FRONTAGE ROAD
R.E. REAR-END ACCIDENT H.B. NORTHBOUND %) FATALITY ACCIDENT
$.8. SIDESWIPE ACCIDENT WET WET SURFACE INJURY ACCIDENT
a. OTHER DRY DRY SURFACE

*

Milepoints are shown on Figures 1-10 to identify accident locations.
TABLE A



1978 ACCIDENT HISTORY

DIR,

DAY

NIGHT

DRY

WET

DRY

R.E,

5.5,

R.E,

S.8,

R.E,

5.8,

R,E,

§,8,

TOT.

NB

NP

M.

=

ML

'y
¥

ML

Mi

NN

AL

MY,

M

N - - OO

ML

M

IR .
™

NE

M.

ML

MY

TR (SR [\

ML

i

ML

ML

ML

.

Ml

NP

Ml

N

ML

e
©

NB

AL

o

TABLE B




1978 ACCIDENT HISTORY

DAY NIGHT
DIR,| LOC.I M, P, TOT.
DRY WET DRY WET
R.E 5.8, 4] R.E S.8. R.E, 18,8, 0. R.E. | 8.8, 0.

MNBIML i 2 ! |
NB ML ] ]
NB 1ML 0.9 ! /!
B ML 0.1 213
TOTAL |[2°| 7| #® ¢ 2 HEREEREN S

TABLE C




1978 ACCIDENT BISTORY

UIR,

4 MLP,

DAY

NTGHT

DRY

WET

DRY

R.E,

5.8,

R.E,

$.8.

S.8,

TOT.

N

M.,

ML

Al

Ml

N — = =

Ml

ML

ML

ML

Ml

Ml

AL

ML

ML

ML

ML

ML

ML

ML

N Y S S SN S N U SO B N

ML,

™

ML

)

ML

T PN P
=

TABLE D



1978 ACCIDENT HISTORY

DAY NIGHT
NIR.| LOC. M. P TOT.
DRY WET DRY WET
R.BE. | 8.8, 0. R.E S.8, 0, R.E. ! §.8. 0O, R.E. | 8.8, o
op ML i8¢ ! (! z
LB ML BT ! /!
9B ML 18] | K 2
oo Ml gLl g /!
Shimi 2.0 ! |
o ML 91| 4 L] B 7
SR IML 92| 6 6
Sp LML 194! o 5
uBh ML 9.5 | l
AN RANA [ |3
OB ML 9.7 4° 4’
DB ML 1202 2 z
aplMilzoal 1) /! & 4
<B ML |04 K ) 2!
sp | M lza 7 Lt 3 |
2B | ML 1209 2 |z |
s | ML ol 3 1 I 5
56 | Ml 1213 N /!
AR ANARANS f 2
Skimy 12,1 i ! Z
AL AN AN 1 /! 2!
TOTAL 2] 8 {9 | ol s |8 ]s [ 140 ' |4 lg®

TABLE E



1878 ACCIDENT HISTORY

DAY NIGHT
DiR,.| LOC,| M, P,
DRY WET DRY WET
R,E. | 8.5, 0. R.E. | 8.3, Q. R.E.18.8, 0. R.E, | §8.8,
pE | ER 121.8] 1 2! | ! 5°
NELFER 1211 3 1 4'
NB L ER zie) ] 0 40
np PR |24 Pz z' 2 7*
NE TR 1207 ! /
NB IR 1200 ! /!
NE IR UG I /!
welog lioal Lt 2 ! /'@ 7°
NP LER B4 | |
NBIER A2 i ! ! 2
NE TR B ] ! 4 | 2 |y 0 I5°
Np | LR 8.0 I 1 4 l 6
MG LR UT.0 | |
NELER L& !
N LER e gl 251 1 |1 |
NELER leel L L1 L 2] 3 | |
NEFR g5 2 | 3’ i
Ny LER 8.7 |
MbLFR li9.e 2! I
Mb LER 1154 ! |
Ny LFR 5.2 1 L 2 N 2
NB | ER 3.8 I
NBLER 13,7 | |2

TARLE ¥




1978 ACCIDENT HISTORY

DAY NIGHT
DIR.| LOC.| M,P. TOT.
DRY WET DRY WET
R.R S.S. 0. R.E $.8. Q R.E 8,8, 0 R.E.| 8.8
NB | FR |1A.0 | I
NB LFR 12,5 [ |
NB_| LR |12.4 | l
NE L ER 12,0 2! 2
NB | FR 11.9 ! )
NB | FR Ji.gl | l
NB L ER 7l d! 2] /' 5
TOTAL |14°| &' ZﬁfcD 5o Lt e 2 50 24 | o ;;89@

TABLE G




1978 ACCIDENT HISTORY

DAY, NIGHT
DIR,|] LOG.| M,P TOT.
DRY WET DRY WET
R.E. | 8.8, R.E. | 8.8. 0, R.E,L | 8,8, 0. R.E.| S.8, 0.
S ER T ) | " 18
SV FR 2.0 2 ya
ap | FE 2. | f
o0 | FE |34 A [
o3 | FE 3.1 | ‘ 2
ap | P 8.z |
oy, |2 1B |
g [y o4 | |
OB | FE e.n| 4 L 2 2 10°
splpn Ul 5 |1 |5 4% 4'1 3 < 11 ey
CBEE 6T /! EA
9B | E /6.8 | | 2
ep LR U7l 1 ! 2!
5B LEx 8.0l ) | 1 X 4'
ap ER el S 3 3 1 £ 5° | g’
ob | ER 8.5 2° 2"
ok lER 8,6 | I pa
ShLER 9.2 I |
S lEr sl ] ! 3*
s lex g4l 8° 3 2 3
OB LER 9.5] | ! 2!
B LER 9.6 3 /!
<p | FR 9.7 i

TABLE H




1978 ACCIDENT HISTORY

DAY NIGHT

DIR,| LOC.| M.P. TOT,

DRY WET DRY WET
_ R.E.15.8.] 0. |®R.2,|8.5.] ©. | R.E,|8.8.| 0. |R.E.|S.5,
9B | FR . | |
LB | FR l202 ! !
on | FR 20.4| &' 21z Pl 14"
ob | FR_120.9 z 2
5B | FR _|21.0 [0 i 3
AR FR 121.1 l I
5B | FR 1214 ! !
oA |ER 1217 I | 3
5B | FR 218 3' 3
TOTAL o' |z (27 0w* o 1o w1 [ la | 132

TABLE I
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FREEWAY OPERATIONS STUDY

FROM. BITTERS ROAD
TO. SOUTH OF |.H. 410



INTRODUGTION

This study will identify the areas that were capacity deficient in 1979
and 1980 and expose the areas where access is not easily available. It

will also identify any areas that were high accident locations.

STUDY PROCEDURE

Traffic volume counts were made by this office on the mainlanes and all
entrance and exit ramps during 1979 and 1980. Level of service was then

calculated to identify the capacity deficient areas.

The .accidents were obtained from the "Highway Traffic Accident Analysis

Detail Listing”. 1In 1979 the completed section of U.S.281 was opened to
traffic from I.H.35 to Sandau Road, therefore 1979 accidents were used for
U.5.281 and a breakdown of these accidents can be found in Table A through
E. The 1978 accidents were used for 1.H.37 and a breakdown of these

accidents can be found in TABLE F through L,

The areas where access is not easily available were identified by citizens
and police participation and from observations made by this office and the
San Antonio Public Works Department. This office continually receives
complaints and suggestions concerning specific locations from the public.
It also receives Police Assignment Reports from the San Antonio Police
Department of problem areas noticed by the Officers in the field. In’
addition, the San Antonio Public Works Department notifies us of any

problem areas they have noticed or have received complaints about.

-1-



After analyzing the problem areas and proposing solutions, the anti-
cipated impact of the solutions was determined by making turning move-
ment counts and small origin-destination studies. Present volumes
were then applied to the proposed solutions to determine the extent

of improvement each proposal would have on the existing facility.

GENERAL DISCUSSION

The limits of this study on U.S.281 are from Bitters Road to I.H.35
and on T.H.37 from I.H.35 to south of I.H.410. The existing roadway
and the recommended solutions made by this study can be seen in
FIGURE 1 through 20. The recommendations will be discussed in the

PROBLEMS AND RECOMMENDED SOLUTIONS portion of this study.

PROBLEMS AND RECOMMENDED SOLUTIONS

The problems found were a result of capacity deficient roadways and
the lack of access to the local area streets and frontage roads. There
were no high accident locations during the years the accident data was

obtained.

PROBLEM: Congestion at Bitters Road Interchange

The Bitters Road interchange is experiencing congestion in the peak
hours. A new traffic signal was recently installed to help accommo-
date the increased traffic volume. Brook Hollow Business Park, pre-
sently under construction on the land adjacent to U.S. 281 north of
Bitters Road, will increase the northbound frontage road approach

volume at Bitters Road.
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Once the Business Park is completed, it will be necessary to replace
the existing northbound entrance ramp from Bitters Road with an exit
ramp and replace the existing entrance hook ramp with a slip ramp.

The U.S.281 intersection with Winding Way and Oak Shadows is scheduled
to be signalized which will help accommodate the U~turning traffic from
the Business Park and the ramp revisions will remove traffic from the

Bitters road interchange,

PROBLEM: Better Access needed for Braniff Drive and Rhapsodv Drive

Presently, northbound San Pedro traffic desiring to gain access to the
industrial area on Braniff Drive and Rhapsody Drive have to do so in a
circuitous route which causes them unnecessary delay. The circuitous
route has also created high traffic volumes on the U.S5.281 west frontage
road, between Rhapsody Drive and Sahara Drive, which is a residential

area. The circuitous routes and the high frontage road traffic volumes
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NEEDED STREET
can be eliminated by providing a northbound San Pedro exit to Sandau Road
and a southbound San Pedro entrance from Rhapsody Drive. The construction
of these ramps will reduce the frontage road volume near Rhapsody Drive by
over 70%. A traffic signal was recently installed on the U.$.281 west
frontage road at its intersection with Rhapsody Drive. When the north-
bound San Pedro exit ramp to Sandau Road is constructed it will be neces~
sary to install a traffic signal at its intersection. The two-way frontage
road between Braniff Drive and Rhapsody Drive should be converted to one-way
in order to provide continuity with the rest of the urban interstate system.
In order to provide interior circulation within the industrial area between
Braniff Drive and Rhapsody Drive, it will be necessary for the City to pro-

vide a city street connecting Braniff Drive with Rhapsody Drive west of



U.S$.281, The city street will be necessary prior to converting the

frontage road to one-way.

PROBLEM: Better access needed for Airport

Terminal Drive provides direct access to the San Antonio International
Airport. An interchange is needed in order to provide better access
to and from the Airport. It will be necessary to provide a grade-
separated interchange at U.85.281 and Terminal Drive and continue the
southbound frontage road to intersect with Terminal Drive and the

1.H.410 westbound frontage road. The U.S.281 northbound entrance
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ramp from Jones-Maltsberger should be converted to an exit ramp to
Terminal Drive and a southbound entrance ramp from Terminal Drive
should be provided. This interchange will provide better access
to and from the Airport and it will remove traffic from the
1.H.410~Airport Blvd., interchange which is at capacity during the

peak hours.

PROBLEM: Congestion and backups on northbound exit to Airport Blvd.

Presently 647 of the total U.S.281 northbound traffic desire to use
the Airport Blvd. exit which results in mainlane backups and con-
gestion., With the high volume exit it is necessary to provide a

two lane exit to Airport Blwvd. to relieve the problem.
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PROBLEM: Better U.S.281 southbound access needed for Jones-Maltsberger Road

Presently, traffic using the Jones-Maltsberger Road-Tuxedo intersection and de-
siring to gain access to U.$5.281 southbound have to do so by using the Basse
Road cloverleaf connection {See FIGURE 6 and 7). The short weaving section on
westbound Basse Road between the U.S5.281 northbound exit to west Basse Road

and the westbound Basse Road entrance to U.S.281 southbound is at an unaccep-
table level of service in the peak hours. As the land adjacent to Jones-
Maltsberger, north of Tuxedo, becomes developed and additional traffic volumes
are generated, it will be necessary to provide access for the northbound
traffic to use the existing southbound entrance ramp from Jones-Maltsberger.
Prior to providing this access it will be necessary to install a traffic

signal at the intersection of U.S5.281 northbound exit ramp with Jones-Maltsberger

because of the restricted sight distance.

PROBLEM: Mainlane congestion at southbound entrance from eastbound Basse Road.

The increasing A.M, peak hour traffic volumes have created an unacceptable main-

lane level of service on the U.S. 281 southbound mainlanes near Basse Road.

.S. MAINLANE
36000 39500 u.S. 28l INLANES

TRANCE RAMP

vg,“% 1980 TRAFFIC VOLUMES



The traffic volumes on the U.S5.281 southbound entrance ramp from eastbound
Basse Road have reached the point that warrants the installation of ramp
metering signals. When the ramp metering is installed and busses start
using this ramp, it may be necessary to construct & bus bypass lane

when the delay warrants,

PROBLEM: Better northbound access needed for Avenue B

Avenue B is parallel to the U.5.281 northbound entrance ramp from
Josephine Street. Because of the close proximity it is difficult and

hazardous for vehicles on Avenue B to gain access to the entrance ramp.
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By providing & connection from Avenue B to the entrance ramp the

difficulty and hazard will be eliminated.



PROBLEM: Mainlane backups on southbound exit to Commerce Street

Mainlane backups have been occurring on the 1.H.37 southbound exit to
Commerce Street. The backups are partly the result of the traffic
signals at the intersection of Commerce Street with Bowie Street
which is two blocks west of 1.H.37. One traffic signal controller
operates the traffic signals on Bowie Street at the intersections of
Market Street and Commerce Street. The traffic signals operate such
that when the pedestrian signals allow pedestrians to cross Market
Street, the westbound Commerce Street traffic signals are red.

This operation creates an unnecessary amount of red signal time to
westbound Commerce Street because of the time it takes pedestrians

to cross Market Street. Modification of the traffic signal operation
should be made to provide more green traffic signal time to westbound
Commerce Street. The additional green time will reduce the mainlane

backups.

PROBLEM: Better access needed for Tiendas Del Rio

The City is trying to develop the area bounded by East Commerce,

North Alamo, East Crockett and Bowie Street. The new complex has been
named Tiendas Del Ric. Presently planned is a hotel, office space,
retail stores and additional parking facilities. The complex will
generate additional traffic volume on I1.H.37. When Tiendas Del Rio
becomes operational, it will be necessary to construct an 1.H.37
southbound exit to Crockett Street. This new exit ramp will provide
direct access to the planned complex and will reduce the southbound

Commerce Street exiting volume.



PROBLEM: Better access needed for St. Paul Square

The area east of I.H.37 near [ast Commerce and lloefgen Strect is pre-
sently being renovated to become a complex known as St. Paul Square.
This complex will consist of retail stores and office space. Once
completed, the area will attract additional traffic volumes. Presently
there is no easy access to the area. Therefore, it will be necessary
to provide a northbound exit to Gonzales Street from the existing

I1.H.37 northbound exit to Commerce Street.

PROBLEM: Congestion and backups in the I.H.37 - I.H.10 Interchange

The T1.H.37 northbound entrance ramp from I,H.10 eastbound and west-
bound is experiencing congestion and backups during the peak hours.
Presently, the I1.H.10 eastbound connector is two lanes and the west-

bound connector is one lane with a yield condition. A three lane

2\
RECOMMENDED 3 LANE ENTRANCE

: /
I H. 37 MAINLANES 18400 )

1981 TRAFFIC VOLUMES
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entrance is necessary to remove the yield condition and eliminate the

congestion and backups.

The 1.H.10 westbound entrance ramp from I.H.37 northbound and south-
bound is also experiencing congestion and backups during the peak
hours. The 1,H.37 southbound connector is two lanes and the north-
bound connector is one lane with a vield condition. A three lane
entrance is also necessary here to remove the yield condition and

eliminate the congestion and backups.

RECOMMENDED 3 LANE ENTRANCE

4
ILH. 10 MAINLANES 14800

1981 TRAFFIC VOLUMES

PROBLEM: Traffic signal needed at Pecan Valley

The traffic volumes in the T.H.37 - Pecan Valley interchange are
increasing at a rate that will require the installation of traffic

signals in the near future.

-1~




STUDY NO. 6

SUMMARY OF RECOMMENDED IMPROVEMENTS ON U.S. 281 AND I.H, 37

10.

11.

SUMMARY OF RECOMMENDED IMPROVEMENTS ON U.S. 281

Install new traffic signals at Winding Way-Oak Shadows intersection.

Replace existing northbound entrance ramp from Bitters Road with
an exit ramp.

Replace the existing northbound hook ramp from Bitters Road with
a slip ramp.

Construct a southbound San Pedro entrance ramp from Rhapsody
Drive and convert the existing two-way frontage road between
Rhapsody Drive and Silver Sands Drive to one-way southbound.

Construct a northbound San Pedro exit ramp to Sandau Reoad and
install a traffic signal at the intersection.

Convert the existing two-way west frontage road between Braniff
Drive and Rhapsody Drive to one~way southbound and construct a
city street to connect Rhapsody Drive with Braniff Drive.

Construct a grade-separated interchange at Terminal Drive.
Provide a continuous southbound frontage road between Jones-
Maltsberger and I.H.410. Replace the existing southbound
entrance ramp from Jones-Maltsberger with an exit ramp and
provide a southbound entrance ramp from Terminal Drive.

Provide a two lane exit for the northbound exit to Airport Blvd.

Provide a connector for northbound Jones-Maltsberger traffic to
use the existing southbound entrance ramp and install a traffic
signal at the intersection of U.S. 281 northbound exit ramp with
Jones-Maltsberger.

Install ramp metering signals on the southbound entrance ramp
from eastbound Basse Road and provide a bus bypass lane when

warranted.

Provide a connector from Avenue B to the northbound entrance
ramp from Josephine Street.
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12.

13.

14,

15.

16.

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I.H. 37

Construct a southbound exit ramp to Crockett Street.
Construct a northbound exit to Gonzales Street.

Modify existing traffic signal control equipment at the
Commerce Street - Bowie Street intersection.

Provide a three lane entrance ramp on the I.H. 37 northbound
entrance ramp from I,H. 10 eastbound and westbound. Provide
a three lane entrance ramp on I.H. 10 westbound entrance ramp
from I.H. 37 northbound and southbound.

Install new traffic signals at Pecan Valley interchange.
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AIR QUALITY ANALYSIS

The freeway operation study of US 281-~IH 37 from Bitters Rd.
to South of IH 410 was analyzed to determine the air quality im-
pact of the recommended freeway improvements., Emission factors for
Bexar County were generated from MOBILE I, FPA's emission analysis
program, for the base year - 1977 and the forecast ycar - 1982.
MOBILE I produces camposite emission factors for three significant
pollutants - hydrocarbons (HC), carbon monoxide (CO) and nitrogen
oxides (NOX). These factors were utilized to quantify pollutant
concentrations generated by motor vehicles within the freewuay cor-
ridor and the resulting changes in emissions effected by the pro-
nosed freeway improvement recommendations,

The MOBILE I emission factors provide the total grams of pol-
lutants emitted per day when multiplied by the daily vehicle miles
traveled (VMT) for specific driving speeds. The traffic volumes
directly impacted by the recommendations were determined from
1978 File D-10 traffic volumes. In addition, turning movement
counts‘aﬁd small origin-destination studies were performed. 'The
distances traveled in the base year and the forecust year were
measured to determine the limits of the impact of the recommendations.
For each recommendation an existing average driving speed (ADS) in
1877 and a forecast ADS utilizing the recommended improvement in
1982 were determined.

The MOBILE I input variables of VMT and ADS generated emis-
sion totals for 1977 and 1882 which were compared. The following
table summarizes the air quality impact of the recommended improve-

ments for US 281-IH 37 from Bitters Rd. to South of IH 410.
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U.S. 2681 - I.H. 37 FROM BITTERS ROAD TO SOUTH OF I.H.410

1077 1082 Poreent
Enissions Ealssions  Change
Hydrocarbong (HC)
Grams /day 88,500 40,923
-53.8
Tons /year 35.61 16.47
Carbon Monoxide (CO)
Grams/day 765,708 368,740
~-51.8
Tons /year 308.08 148&.36
Nitrogen Oxides (NUK)
Grams /day 45,897 42,615
-7.2
Tons /year 18.47 17.15
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1979 ACCIDENT HISTORY

u.s, 281

DAY NIGHT
DIR.| LOC,|M.D, TOTAL
g DRY WwET DRY - WET
R,E, | 8.5, [*8 R.E, | 8.8. 0. R,E. | 8.58. ! Q, R.E. | S.8. 0.
KA ML z60] | | 2.
NB ML 252 / [
MR IML (257 ! {
NR ML | 249 [
MR ML 24 ] !
VAL 1240 [ P
NE L |21 I L2
MR AL | 238 !
pE ML 223 ! f
NB AL 216 I [
NP ML 2LE . i
T R R ) (
ME LAl (208l | . i
MOLEAL ezl : 2
be | ALl 204 o° 2"
WP b 202 !
MR AL 2 l [
NP AL 93 [ |
DIR, BIRECTION E.B. EASTRGUNHD M. L. MATNLANE
LOC., LOCAT1ION S.B, SOUTHREOUND C. CONNEOTOR
M, P, MILEPOINT W.K., WESTRMRIND F.R FRONTAGYE ROAD
R.E. REAR~-END ACCLDENT N.B. NORTIHBZOUND g) FATALITY ACCIDENT
§.86. SIDESWIPE ACCIDENT WET WET SURFACE INJURY ACCIDERT
0, OTHER DRY DRY SURFACE

* Milepoints arc shown on Figures 1-11 to identify accident locations.

TABLE A



1979 ACCIDENT HISTORY

u.s. 281
DAY NICHT
DIR,| LOC.| M, P, TOT.
DRY WET DRY WE'T
E. ] 8.8, Q. R.E 3.5, R.E. | 8.8 . R.E 8.8
NB ML 124 [ [
. . a . k 7
TOTAL | 4| (| 2|0l o lols’ 1o 24
TABLE B



1979 ACCIDLNT HISTORY

U.s. 281
DAY
Dik.| LOC. ot
DRY wer oo
3.6 0 R} 5.8 o R.E

(5B ML !
5B ML ’ L
SR ..
| 5B ML, | !
]r 5B 1Al 41 }
5RIML 2.
f SEINML |z %‘
5B ML ! X
5B | L /
| 5B ML |22, ] !
5P| 1! | !
L SE il (! ..
AN /
'SP | ML !
Ean [ -
5B Ml : .
|58 ML 2
Loe il A
£ S| ML e
TOTA 2o w4

TABLE C



1979 ACCIDENT HISTORY

1.8, 281
DAY [SEEMILY
Pt | ROC HLE DRY WET DIy WET on
R.E. | 8.8, 0. R.E. ] 8.8, 0, R.E. | 8.5, ., R.E 5.8,
NBIFR [24.8] | 1
NB|FR 229 § 3
NBIER |21.3 i I 2t
NBIFR|19.2 (o 0
NBIFP 188 [ /!
TOTAL | 2 oo0lael ol olo 0

TABLE D



1979 ACCIDIITT HISTORY

U.s. 281

bIR,! LOC.

M.P.

TG

DRY

TOL.

TABLL E

R.E S.5. 0. R.E S.8 [¢§] R.E. | 8.8 4 R, S.8S. O

sp | erli93 Ll 1
SBIFR 201 1 _ [
5B | FR[220] 2 2
1SB|FR 1252 L |
5B IER 258 | _ | l
TOTAL. 4] o0l z2]l 2 olololo!lalolololé
|

,,,,,, . L B I




1978 ACCIDENT

1.u. 37

His

TORY

DAY

HiGur

ML

pr. | oo mee. | o T T T e
® | bRY b b BEY WY
N R.E, &3. . 4_‘_(1‘._‘ __Ij“.ﬁIi.,_nwhy.ﬁm. _f)__‘ @’.‘i:_ufi:“ -~ O L T ’».S.} O. .
NO ML 30 2 N N D S 12
NP ML 3.5 ) . e |
NE ML A9 . b I
N L 55 S T P o l
NE ML aT B 2!
NG ML 2.9 0 A
MG AL 71 b I U O N & )
NE LMLzl el f
NG LAl T3 L 1. o Ll
NG (ML 7.5 I o 2
NG AL 20 ] L |2
N2 ML 2.2 B R ;o
NG ML 25| | - I I R 3
NG ML sa]. N [ !
NGB ML 1] 2 I e 3
NEIML 93 L | | A !

ML P,
Rk,
5.5

.

DIRECTTON
TOUATLON
M1LEPOINT
REAR-FNI ACCIUENT

SIDESWIPE ACCLDENT

OTHER

L,
R

W.n,

N. Y,

Wi

DRY

Lk
PASTROUND
sotrpnaunn
WESTBUHND
NORTREOUND
WY STRFACE
BRY BURFACE

* Milepoints are shown on Figure 11-20 to identify accident locations.

TABLE ]

MATHLANE
CORNNECTOR
FRONTAGE KOADR
FATALLTY ACCIRENT
INJURY ACCLDENT



1978 ACCIDENT HISTORY

I1.H, 37
. DAY . NI1GHT
BIR,| LOC.I M. P, )
DRY WET DRY WET
R.E. [ 5.8 8] R.E 5.5 0. R.E 5.8 Q R.E S.$

NB ML | 461 | J
N ML 97 Il 2
NB ML | 499 I [
ME IML |10.0 f | [
MR IML o] 1 [
s | SAL 0.2 [ /
NG ML 102 Pl { 3
MNPV o4 | 2
ME AL Lo 2 | | 3" l 74
MG | ML 108 [ r 2
AR X
ML AL | 3
N ML . ~ L.
AN [ ot
NP ML [
NP AL 2
M Ml 4‘
NE ML 5°
AR 2 N 4%
TOTAL s 3 A | A a0




1978 ACCIDENT HISTORY

T.10. 37
DAY Nicur
DIR,] LOC. M, P Tar,
DRY Wer DRY WET
R.E. [ 5.5, [¢R R.E S.8. 0. R,E. | 8.5, 0 R, B S.5.
6B ML 123 | 2%
SB | ML | 12.8 r I
LGP ML | 2.1 Ly N 2.
SpAML el Lty X ! 3*
S IMLTILY ! !
5B ML | 114 { [
GBI ML |12 j 2
SPy ML LE | ! 1 ! 4
SB [ML T ! | z
Sp st lios L 2%
sp ML LIaT | I
<2l o6 [ J 2
EARIRS [ B [ 2=
cE Lo 4 / ' R R -
SeIML1I03 [
5P | AL 100 I 5 '
sl 1 3 L | 6-
SPIML | 98 !
AN NN [
SB[ ]95 2 >
LA gs 1l o ] ?
ab L] 92 f [ 3
SEIV T [ i

TABLE N



1973 ACCIDENT HISTORY

1.4. 37

DAY

DIR,] LOC,I M. P,
DRY WET DKY

R.E. | 8.8, 0. R.E. [.S.5, 0. R.E. | 8.8,

P
o
-

spIME] 84 |

AN ELARE

SR ML 98

ShlmL. 22 ;

5B | ML 8O ] 3

S8 1ML 78 -

SR AL 75 :
5B (ML 7 4 - .
SR ML | 73 3 |

S8 ML 6.9 |
SRIMLIGT |

S 1ML A

ar AL L5 | — |

e b s ) -

SR ML 56 5 '
5o, (ML 8.4 - |
So ML 5. |

SR ML A5

SP ML |44 - —] :
SHIMEL 4 - :
SEUML | 20 . INR
AR AFE |

TABLE 1




1978 ACCIDENT UISTORY

I.H. 37
DAY NIGUT
DIR,| LOC.| M,P, TOT.
DRY WET DRY WET
R.E. ] 8.8. 0. R.E. | 8.5, 0. R.E. 8.5, [¢5 R.E 5.5, Q.
- 3 3 5 2 3 k4 4 ) 2,2«
TOTA L Pt g2 |4° 2 l10°19°18s 14" | [ | 87182

TABLE J



1378 ACCYDENT HISTORY

I.H. 37

I

DAY NTCIT 1

DIR.| LOC.| M,.P ror. |

DRY WET DRY WET |

R.E,|S.8.! ©o. '»nE.|S,8.] 0. RE.{§,8 | O {RE]S,8.! 0 !

NBIFR] g0 ' ' (¢

NEIFR| 6.3 { [
MELER| 750 | / P
UE | TR 82 | IR A
MRIFRIL 4.0 | ?
HE |l oay 4] 1 ! ‘ Pe
L ep 42 } |
lnplrrl 43! 2 .
NE L ER| 49 2 e
MBI FAR[10C ! X

WA FR|05 3 5
NR L FR ! I )
HE | FRL LS i |
NB | FR LA ! [

NE | FR 12 |
NB | FR {122 ‘ 5
NELERTIZS t [

TOTAL 71O L sl3lolal22lelzlolol ol

B ]

TABLE K



1978 ACCIDENT UISTORY

1.1, 37

DAY NI1GHT

DIR.|] LOC.| M. P,
DRY WET DRY WET

S8 | FR 12 3 | A4
SBlFR|ILE 2 ) '
B |FR LS| 2 3
selrr i3 /

P FR LIS / f
5B | FR 1100 z | B
S | FR | 1 4

sa | Fp | g2 j
Slee | 75 2 ‘ {

SE R GO| 2 o’ \

SR | FR 471 I

TOT‘A L ?‘,}ﬁ ’e }(',4 :u O .,;E f‘ | 14 o A

TABLE L




EROIK AlLLIW
EUSINESS FLFK
CHDER IORSTRULTIONG

STA, 394 100

e
_?é.‘« LNTQN“O‘ ":“T"I o
ML COUNTRY VILLAGE S
EGEND
etk SR TN BEXAR COUNTY e 1’(‘?
&
— RECOMMENDED  ADDITIONS \/,‘?
czz3 RECOMMENDED REMOVALS /f

FIGURE |



2 3unold




NAL A RPORT

WNTER

SAN ANTONIC

FIGURE 3



N RLIES




¢ 350014




nwﬂ
R
o~
wmna
n?
®2"
§
- - S— S
i
§
i
iz 1 A
- e
- ~
@
M.@
o
] 2143V IHAOSGIA

I



L FHNOL4

Wu¥ds SONTQ A0 ALLD =

LEA L SUKI0

¥is

a0+ Glg

e s i 93¢
" el e
| i
m \
7
\“ m wuve  SOMIO

f TN SR —n

SIHOIIHM DAYV s2 ALlD

/



~

HO

SORTG

ciTy OF oLMas eaRK

FIGURE B



6 3Yn9i4




Gl 3ufiold




0€ 21 &'vi L8 HI

I 39Ncid

L9 d W

-
‘PYY I +19Y

Mg 2v + 101

ez

sn




FUTURE
TIENDAS DEL RIO

FIGURE 12



€1 3dnold

AUYNDS
INvd  LNIYS



vl 34Nno14

outddd iy
i




Gl 3Ynold




91 3¥N9ld

I T
I




FARNE 2 I ]




FIGURE 18



ol m&ﬁo,u

[




02 3¥nsid




BALCONES

l.H. 35 NORTH

FREEWAY OPERATIONS STUDY

FROM: PINE STREET
TO: BEXAR-GUADALUPE COUNTY LINE



INTRODUCTION

This study will identify the areas that were capacity deficient
in 1978 and expose the areas where access is not easily avail-
able. It will also identify the areas that were high accident

locations.

Once these locations have been identified, this study will
provide recommendations as to what measures should be taken to

solve the problems.

STUDY PROCEDURE

The 1978 traffic volumes were obtained from File D-10, the
Department's Planning and Research Division in Austin. They
provided traffic volumes for the mainlanes, ramps, frontage

roads and turning movements at the interchanges and intersections.
Level of service was calculated for all conditions to identify

the capacity deficient areas.

The 1978 accidents were obtained from the "Highway Traffic
Accident Analysis Detail Listing'. The high accident locations
could therefore be identified. A breakdown of these accidents

can be found in Table A through L.



The areas where access is not easily available were identified by
citizens and police participation and from observations made by
this office and the San Antonio Public Works Department. This
office continually receives complaints and suggestions concerning
specific locations from the public. It also receives Police
Assignment Reports from the San Antonio Police Department of
problem areas noticed by the Officers in the field. 1In addition,
the San Antonio Public Works Department notifies us of any pro-

blem areas they have noticed or have received complaints about,

After analysing the problem areas and proposing solutions, the
anticipated impact of the solutions was determined by applying

present traffic volumes.

GENERAL DISCUSSION

The limits of this study on I.H.35 north are from Pine Street to

the Bexar-Guadalupe County Line. The existing roadway, from Pine
Street to Judson Road, can be seen in FIGURE 1 through 12. The
recommended solutions made by this study can be seen in FIGURE 1
through 7 and will be discussed in the PROBLEMS AND RECOMﬁENDED
SOLUTIONS portion of this study. Presently, there is a construction
project underway within the limits of the study. The limits of con-

struction are from just south of Walzem Road to just north of



Starlight Terrace. The project includes adding additional mainlanes,
improving the connectors in the Fratt Interchange, providing addi-
tional access and converting the two-way frontage roads to one-way.
FIGURE 1A and 1B show the project as completed. Planned for con-
struction, to go to contract by late 1981, is the reconstruction of
I.H.35 from just north of Starlight Terrace to just north of
Toepperwein Road. This project includes adding additional mainlanes,
providing an interchange at Toepperwein Road and converting the two-
way frontage roads to one-way. These improvements can be seen in
FIGURE 2A which shows the project as completed. Also being planned
for improvements is I.H.35 from Toepperwein Road to Selma. This
project will add additional mainlanes, provide a cloverleaf inter-
change at F.M.1604, improve the traffic circulation near S.H.218,
provide an interchange north of F.M.1604 and convert the two-way

frontage roads to one-way.

PROBLEMS AND RECOMMENDED SOLUTIONS

PROBLEM: Eastbound mainlane weaving problem near Pine Street

The I.H.37 - U.S.281 entrance to I.H.35 eastbound mainlanes is a
high volume two lane entrance and I.H.35 has two mainlanes. The
high volume entrance has created a weaving problem between this

entrance and the exit to New Braunfels. I.H.35 is being planned



for widening to three mainlanes through the I.H.37 - U.S.281 inter-
change. It is recommended that the additional mainlane continue
through the interchange to the exit to New Braunfels. An additional
mainlane should be added from the New Braunfels Street exit to the

Walters Street exit to accommodate the high volume,

PROBLEM: Mainlane backups on eastbound exit to Walters Street

The eastbound exit to Walters Street is a high volume exit and main-
lane backups are being experienced in the peak hours. These backups
are creating unnecessary congestion on the mainlanes. If the east-

bound ramps were reversed between New Braunfels Ave. and Walters

ui
> N RECOMMENDED RAMP REVERSALS  +
I.H. 35
~ ~
- 57 REMOVE 2.

0

o b
1)
i
L e
) W
2 1981 TRAFFIC VOLUMES 5
@ <
z z
i
Z



Street the high volume exiting traffic can be accommodated on the

frontage road and the mainlane backups will be eliminated.

PROBLEM: Better access needed to the land adjacent to I.H.35

east of Coliseum Road

The land adjacent to 1.H.35 east of Coliseum Road has developed
into a light industrial area. This development has generated high
truck traffic volumes which presently have to exit at Walters
Street and have to travel through the Walters Street and Coliseum
Road interchange to gain access to the area. By providing an east-

bound exit just east of Coliseum Road the volume at these two inter-

= DENOTES RECOMMENDED RAMP

¢ DENOTES TRAFFIC VOLUME WITH
RECOMMENDED RAMP

ST
—_—

LH. 35

7 /
O Jo
(0] Ck) O
X & ]

AREA

WALTERS

COLISEUM RD.

1981 TRAFFIC VOLUMES

LIGHT INDUSTRIAL



changes will be reduced and a more direct access to the light

industrial area will be provided.

PROBLEM: Better westbound mainlane access needed from the land
adjacent to T.H.35 east of Coliseum Road

The land north of I.H.35 between Coliseum Road and Salado Creek

has developed into a commercial business area. The high traffic
volume generated by this area does not have easy access to the
1.H.35 westbound mainlanes. They presently have to travel through
thé Coliseum interchange and through the short frontage road weaving
section between Coliseum Road and Walters Street to gain access to

the mainlanes.

COMMERCIAL BUSINESS
) AREA
o N
|
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N o &
O/
I.H. 35 !
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“
i
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s X mews DENOTES RECOMMENDED RAMP
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By providing a westbound entrance ramp just east of Coliseum Road
a more direct access will be provided. The existing high volume
westbound entrance ramp and short weaving section volume will also

be reduced.

PROBLEM: Congestion in Binz-Engleman Road interchange

The increasing traffic volumes in the Binz-Engleman Road inter-
change has created congestion and excessive delay. The instal-
lation of traffic signals on the 1.H.410-1.H.35 connector, north
frontage road intersections with F.M.78 and with the 1.H.35 south
frontage road will reduce the delay and improve the flow of traffic

through the interchange.

PROBLEM: Mainlane congestion on I.H,35 mainlanes between I1.H,410
and Rittiman Road.

The increasing traffic volume in the weaving sections on both north-
bound and southbound I.H.35 mainlanes between 1.H.410 and Rittiman
Road have created an unacceptable mainlane level of service and a
high accident rate. The left side I1.H.410 exit from I1.H.35 south~-
bound has also become a problem with the increasing traffic volume.
In order to improve the level of service, reduce the accident rate

and eliminate the left side exit, the weaving sections and left
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1981 TRAFFIC VOLUMES

side exit will have to be eliminated. This can be achieved by the

following recommendations:

A. Realign the southbound mainlanes to run parallel
with the northbound mainlanes and use the existing
southbound mainlanes as a connector to I.H.410
southbound.

B. Provide an entrance ramp from the I.H.35 south-
bound frontage road to the recommended I.H.410
southbound connector. The frontage road traffic
desiring to gain access to the I.H.35 southbound
mainlanes may do so at the existing entrance
ramp further south.

RITTIMAN




C. Relocate the 1.H.35 southbound exit to Holbrook
Road further south.

D. Provide an I.H.35 northbound exit to Rittiman
Road south of the I1.H.410 northbound entrance.
This exit ramp should be grade-separated with
the I.H.410 northbound entrance ramp.
As an interim method, to reduce the southbound mainlane volume,

ramp metering signals should be installed on the southbound en-

trance from Rittiman Road.

PROBLEM: Congestion and mainlane backups at Rittiman Road

interchange

The Rittiman Road interchange is at capacity during the peak hours

and 44 accidents have occurred on the frontage road approaches. The
congestion in the interchange has also created mainlane backups. Both
northbound and southbound exit ramps should be moved further back from

Rittiman Road to provide additional storage on the frontage roads.

3460
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1765
5175

o
x
9370
\‘::‘-!;
I.H. 35
) 14650
<
24% ~ J q|  owmmmmme  DENOTES RECOMMENDED ADDITIONS
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2% — - ———— DENOTES RECOMMENDED REMOVALS
35%\' @
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An additional lane should be installed on both frontage roads
from the relocated exit ramps to the intersection and a turn-

around should be installed on the south side of Rittiman Road.

PROBLEM: Congestion at Eisenhauer Road Interchange

The Eisenhauer Road interchange is experiencing congestion in the
peak hours. The land east of I.H.35 between Eisenhauer Road and
Walzem Road is a developing industrial area and as the traffic
volumes increase it will be necessary to install an additional

lane on the southbound frontage road approach to Eisenhauer Road.

e T m—
| ‘\uzo 19%
- 2210 37%
2340 38%
= r/éam 6%
[+
6040
I.H. 35
§ w—— DENOTES RECOMMENDED ADDITIONS
3
=z
w
24
W

I980 TRAFFIC VOLUMES

It will also be necessary to install a turnaround on the north

side of Eisenhauer Road.

-10~



STUDY NO. 7

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I.H. 35 NORTH

1. Construct an additional eastbound mainlane from the T1.H.37-U.S8.281
interchange to the Walters Street exit.

2. Reverse the eastbound ramps between New Braunfels Street and
Walters Street,

3. Construct an eastbound exit ramp just east of Coliseum Road,
4. Comstruct a westbound entrance ramp just east of Coliseum Road.

5. 1Install traffic signals on the I,H.410-1.H.35 connector, north
frontage road intersections with F.M.78 and with the I1.H.35
south frontage road.

6. Construct new I.H.35 southbound mainlanes between Rittiman Road
and I,H.410 to run parallel with the northbound mainlanes. Con-
vert the existing southbound mainlanes to be used as a connector
to I.H.410 southbound. Construct an entrance ramp from the
I.H.35 southbound frontage road to the new I.H.410 southbound
connector. Remove the existing I.H.35 southbound entrance ramp
from Rittiman Road, Relocate the existing I.H.35 southbound
exit to Holbrook Rpad further south. Construct an I.H.35 north-
bound exit to Rittiman Road south of the I.H.410 northbound en-
trance,

7. 1Install ramp metering signals on the I1.H.35 southbound entrance
ramp from Rittiman Road prior to implementing recommendation
number 6.

8. Remove both northbound and southbound exit ramps to Rittiman
Road and relocate them at a location further back from Rittiman
Road. Construct an additional frontage road approach lane on
both sides of Rittiman Road. Construct a frontage road turn-
around on the south side of Rittiman Road.

9. Construct an additional I1.H.35 southbound frontage road approach

lane to Eisenhauer Road and construct a frontage road turnaround
on the north side of Eisenhauer Road.

-11~



AIR QUALITY ANALYSIS

The freeway opceration study of IH 35 N. from Pine 3t. to
Bexar-Guadalupe Co.Line was analyzed to determine the air quality im-
pact of the recommended freeway improvements. Emission factors for
Bexar County were gencrated from MOBILE I, FPA's cemission analysis
program, for the base year - 1977 and the lorecast year - 1082,
MOBILE I produces cawposite emission factors for three signiticant
pollutants - hydrocarbons (HC), carbon monoxide (CO) and nitrogen
oxides (NOX). These Tactors were utilized to quantify pollutant
concentrations generatced by motor vehicles within the freeway cor-
ridor and the resulting changes in emissions effected by the pro-
posed freeway improvement recommendations,

The MOBILE 1 emission factors provide the total grams of poi-
lutants emitted per day when multiplied by the daily vehicle miles
traveled (VMT) for specific driving speeds. The traffic volumes
directly impacted by the recommendations were determined from
1878 File D-10 traffic volumes. In addition, turning movement
counts éﬂd small origin-destination studies were performed. “The
distances trdveled in the base year and the {forecast yeur were
measured to determine the limits of the impact of the recommendations.
For each recommendation an existing average driving speed (ADS) in
1977 and a forecast ADS utilizing the recommended improvement in
1982 were determined.

The MOBILE T input variables of VMT and ADS gencrated emis-
sion totals for 1977 and 1982 which were compared. The following
table summarizes the air quality impact of the recommended improve-
ments for IH 35 North from Pine Street to Bexar-Guadalupe County

Line.

-12-



IH 35 NORTH FROM PINE ST.

Hydrocarbons (i1C)
Grams/day

Tons/year

Carbon Monoxide (CO)
Grams /day

Tons /year

Nitrogen Oxides
Grams /day

Tons/year

TO BEXAR-GUADALUPE COUNTY

Tayy

Friasions

Foresn

Fmissions

147,415 87,862
59,31 35.35
1,107,832 774,393
445.73 311.57
103,032 112,441
41 .45 45.24
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1978 ACCIDENT NISTORY

I.H.35
DAY NIGHT $
pIR, | LOC.| M. P, TOTAL !
N DRY WET DRY WET i
H
R.E.|]s.s.!] 0. |R.E, s.s.1 0. |RE.|5.5.1 0. |rxE|5.5.1 0. !
Y ' ] 4 |
NB IML 2441 3 ] / | | T |
tph IML 1250 | |
1 t 1
NP LML 12530 { 2
MR ML 1254 { [ 2
. S 2 2
NP L 25,5 2 i ! 4
MR ML |256] 2 I 3
- - 2 i 3
NE [ ML 15T 2 3
1] l 3
MO LML (259 2 2 4
‘ 5 f —~f
MO LML 1260 o I [ 3
' i -2
MBI ML 26 d] z
NG IML (262 \ |
NR ML [28.4] | ] o
”-‘, ‘AL ;2‘.;' | {
ST B I P i ! 22
. - 1 H R
HE vl |26 B { / (4
bes AL 1270 /' /'
N ) 0]
"‘i‘f%‘ “'“w e 72 ( .}
MG AL 273 | !
LEGEND
DIR,  DIRECTION E.B.  EASTBOUAD M.L., MALNLANE
LO¢, T.OCATION S.B, SQUTHBOUND C, CONKECTOR
M. P, HILEPOINT W.B. WESTBOID F.R; FRONTAGE RCAD
R.E. REAR-END ACCIDENT N.B.  NORTHBOUND (- PATALITY ACCIDERT
5.5,  STDESWIPE ACCIDENT WET  WET SURFACE 2 IHJURY ACCIDRNT
0. OTHRER DRY  DRY SURPACE

* Milepoints are shown on Figures 1-12 to identify accident locations.
TABLE A



1978 ACCIDENT HISTORY

DAY NIGU?
DIR,| LOC,| M, P, TOTAL
DRY WET DRY WET
R.E 5.5 O R.E 8.8 Q. R.E S.§ O R.E $.8 Q
NE | ML 274 | !
NA ML 1275 - ) f
NE | MILL 27 T l
NP LML 27,49 3 | 4
ML RL 28 1] ] 1 | B 2
e ML 282 R B N L.
N5 ML 283 ) L / 2
M IML 226 [ B S
INEEE [ 7'
ME | ML 281 2!
NP | ML 1£29.7 ) 1 2!
MG L 129.6 I |
pP ML 2] ! ! 3
MO AL [zo0] & | 3
MNP AL 202 ] {
NN ESE ! 2
NE | ML [30.8] | | | § 4
NE MU (507 1| | [ 3
NB | ML 309 1 2! 3
MG 41| 410 | '
NI T . | i
AR EE cL [
NE VAL 306 32 1] Pl 73

TABLE B



1978 ACCIDENT HISTORY

DAY NIGHT
Dip,] LOC.IM,P, TOTAL
DRY WET DRY WET
R.E, | 8.8 Q R.E 5.8 O, R.E 5.8 0 R.E S.S 4]
NB ML 322! | K z'
NB ML 323 [ i
MR ML |zes| 4 | r g
NB ML |zes] 3 1 ! ] |17
NB ML 227 & f ! 4'
NR | ML 224 L [ 3
MG AL 320 |
MR ML 330 2 | ] Lt 4
ME ML 334 [ f
NB [ ML |23.5 f [t 3
N& | ML 236 | I
Mo ML 257 2 o
N ML 238 l
NG| ML |32.9 R 2
NP AL (24.00 | z
NB ML (347 | |
NEE ML 134.5 | L I
NP ML 24T |
NE AL 3a ] 1
NP AL 1240 [ !
ME AL 1250 L i ?
bE L 125 2° 3¢
NE L |35.8 oy

TABLE C



1978 ACCIDENT HISTORY

DAY _ NTGHT
DIR,| LOC.IM.P, TOTAL
DRY WFT DRY WET
R.E 5.8 0, R.,F 5.5, £, R.E 5.8 (8] R} 5.8 Q

NR ML 356 | |
NB | ML 257 V [
NPy ML |368] | /
NG (ML 357 | r

e « G El N g . s 3 {10)
TOTAL sz o' lal 7' 1] 3119165151 33| & 5o

TABLE D



1978 ACCIDENT HISTORY

DAY NiGHT
DIR,| LOC.| M,P. TOTAL
DRY WET DRY WET
R,E. | 8.8, 0, R,E. | 8.5, Q. R.E. [ 8.5, 0. R.E. | 8.8, 0.
5B ML 1367 L]
50 MLI36T | 1
SB [Mi. 1359 [ |
5B |ML 1358 } 2
SBIMLI35T I i { 3
58 ML 1356 | [
aF 1AL 1355 [ i
SR ML 354 ] - {
58 ML35.2 ' [
SR 1AL 1351 { ) [
op i 1350 4 I (| 2 P 2"
ab [ 1347 [ I 2!
se 348 3 2 5
58 AL 345 ) i
50 AL 343 2 | 2!
gg |vulzazl 2 | 2 i 6
SR ML 1338] | I 2!
S8 MLz | [
sp Ml 1325 { 2
SP AL (335 {
ap | ML ]334 ) I
SPL 332 [ 2
ap [ ML 1329 | i

TABLE E



1978 ACCIDENT WISTORY

DAY NIGIT

pIR.| LOC.| u.P ] TOIAY

DRY WET DRY | WET !

R.E. | §.5. 0. R.E, | 8.8, 0 R.E. | 5.8 8] R.E S.8.

5B | MLI32.8] 1 1 2
ShIML|32.7] | I
5B | ML |22.6 2 2'
59 |ML132.5] 2 i 4
5B ML 324 | N 3
GBIML 22| e x Z
56 1AL (32 1 ‘ 3
SE | ML |320] /! 2
5B I MLIZLT 2 3 3
68 [ mlzuyl o 2
58 | ML 131.6 ! {
SpML 33l e | | 3
SO ML I3 e
5B | Ml |20 2° 22
58 | ML |30l 2 1 [ 3’
aP ML 207 &' ( ' ¢’
58 | ML 306 2 . - 2!
56 | ML |30.5] | z
SPOIML (304 |
oi Ul [zl 451 28] ] | q”
sh ML =27 |1 &
ap tAi 296G F
4B (ML|274 i t

TABLE F



1978 ACCLDENT HISTORY

DAY _ NTGHY :
DIR,| LOC.Iu,.P TOTAL
DRY WET DRY WET
R.E. | 5.8, R.E.|S.8. | 0. |®rrE. ]s.5.1 0. |R.E. 8,5,
Sp ML |29.1 5 [
58 |ML |285 [
sp ML |28 4 ) '
sp ML zn2| | |
SB ML {zg.t] 1] 2 5!
5P | ML 1280 | [
SEOIML 1279 1 | z
| 53 IML 278 ~ I I
S ML 276 ' [
Ge | ML |27.4 f i
RN FL L I
RIS A _ c
5B | ML 270 /
5B IML 1267 I /!
33 | ML 126.5 f |
SB ML 263 ) f e
SH | ML |25.2 3 (!
sp | sl za] | ' 2
5B AML zs0l 2| 3°
SE ML (2s e g
ap [ML |56 I !
SplmMLizas U o 3°

TABIE G



1978 ACCIDENI HISTORY

DAY NIGHT

DIR.| LOC.| M.P, TOTAL
DRY WET DRY WET

SB | ML 253 I I

SB[ ML 1251 2 2
SB[ ML 250 Lt 3
38 [ ML 249 /' )
{ToOTAL 5’1’Z e fl4 2 | 5[ 11°] & 19° 451 4 &3 /5347

TABLE H



1978 ACCIDENT HISTORY

bAY NTGHT
nir,| LOC,|M.P TOTAL
DRY WET DRY WET
R.E.|S.8 O, |RE. |§.8.|] © R.E, | 8.8 0. R.E.| 8.8 Q.
NG| FR 249 | |
NP | ER 250 | |
| NB [ ER [252] | - X
NPy L ER 253 /' /'
NB | FR 1254 ! k
NP | R |75 2 e 2 e
Np £R 257 | f
NP | FR 259 I {r
NRFR |22 i :
NB L FR 1262 L 0
N ER Jpee) o o
T Tl ] I N I N A N O A o
NIZLER 220 l |
NEB | FR [222] | l
MG Fw 285 [ |
NG | EH = ( Y
NB|FR |29 t :
NE | FR |20 [ |

BRI

305

Bl Dy 306 5‘ | 4 92
i L ety - ~ » . 2
defez el v A4 | 2| [ ik
NEJEE 812 | |

TABLE 1



1978 ACCIDENY MISTORY

DAY NTGHT
DIk,| LOC.| M,P TOTAL
DRY Wi DRY WE'T
R, E. 16,8, O, R.F 5.8, 0 R.E, | 6.8 Q. S.8 C.
NB | FR [3L6] & 3 g (e
NB | ER 220 I I
NBLFR (324 2 z 4
NB R 225 7' 3! g (1 3 | |20
NBIFR | 326 / f
NB | FR 1332 L
Up | R 1334 | [ z!
NB  FRI337| | ! 2
B | FR 1340 g
NB | FR 194.0) 2' | 3%
NBLFR 1342] I 4 RS
e FR 149 3 2
Ng Lep [z50 z B z
NE | FR 135 r ('
NP L FF 1356 [ 0
e TR |37 | 3 | ! A
NG R 260 L [
P | PR 367 ] Y
ToTAL |3t 340" 1F |l ol gt o s 1l o) é¥lsl

TABLE J



1978 ACCIDENT HISTORY

DAY NIGUT 1

DIR,| LOC.| M.P TO‘I’AL_

DRY WET DRY WET :

R.E S.S 0. R.E S.5. 0 R.E 5.85. 0. R.E S.5 0.

5B | FR |36.7 l I
SB | FR |365 { {
se | Fp 358 i
SR FR |357 ! I 3 5'
sh | FR 1254 I I
SB | FR 350 a 3 9’
SBlrr |243 ’ |
5B | FR |34 L | f
SR IFER 237 \ [
SpFR 336 | 2.
SBIFR 1335 | 31 ) | 4
50 FR 1324 f 3
| SP | FR [22.2] | N N N e [
SRR | dee l [
splrr 32523 1 | B Flr 4 | 35%
5B FIR 320 { |
SB R [31.6] 5 3 ’ { 2* |1zt
s | FR 315 [/ /'
5B [ Fp | 214 I [
=g R |307] 5 G 3| ! L
AT I . L [

i | FiR 274 ) ' e
98 FR|29¢ | ] §

TABLE K



1978 ACCIDENT HISTORY

DAY NTGHT
piR,| LOC.| M, P TOTAL
DRY o wer DRY MR
R, E S.8 O. R,E S.8. Q. R_E $.8 0. 5.5, 0.
sp | FR|28.7 I 5 A
56 | FR 286 | !
SRR (276 ol ! 3
CRIrR 214 | !
sp | FR|273| | L ) 1
AR A A 4 2
splrelzedl 3 3¢ ~ 6©
lse | Falzes]| 2 [ 3°
SRIFR 261 f /
Bl ep 1260] 2 4 2! / | Lo
sB | gA |255 2! 42 3
28 | rr |254] | ! ! 3
58 | £R 253 K [
361 erR(249] | i 2
TorTAL (41°] 2 137 L Lot e8] o la2f o 5° a5

TARLE 1,
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// LH.10 EAST )

FREEWAY OPERATIONS STUDY
FROM: NOGALITOS ST.
TO. BEXAR COUNTY LINE



INTRODUCTION

This study will identify the areas that were capacity deficient in
1978 and expose the areas where access is not easily available. Tt
will also identify the areas that have become high accident

locations.

STUDY PROCEDURE

The 1978 traffic volumes were obtained from File D-10, the
Department's Planning and Research Division in Austin. They pro-
vided volumes for the mainlanes, ramps, frontage roads, and turning
movements at the interchanges and intersections. Level of Service
was calculated for all conditions to identify the capacity deficient

areas,

The 1978 accidents were obtained from the '"Highway Traffic Accident
Analysis Detail Listing.” The high accident locations could there-
fore be identified. The accident breakdown can be found in Table A

through I.

The areas where access is not easily available were identified by
citizens and police participation and from observations made by

this office and the San Antonio Public Works Department. This
office continually receives complaints and suggestions concerning
specific locations from the public. It also receives Police Assign-
ment Reports from the San Antonio Police Department of problem areas

noticed by the Officers in the field. 1In addition, the San Antonio



Public Works Department notifies us of any problem areas that they

have noticed or have received complaints about.

GENERAL DISCUSSION

The limits of this study on T1.H.10 are from the Nogalitos Street
Intersection to the Bexar County Line. The mainlanes, frontage
roads, and intersections are operating at a good or acceptable
level of service throughout the limits of this study. There were
also very few accidents occurring in this area. For the most part,
the land adjacent to I.H.10 is either undeveloped or is comprised
of low traffic generating residential areas. Other traffic
generators do exist, but they do not produce a significant traffic
volume in which congestion is created. Access problems do exist
and will be discussed in the PROBLEMS AND RECOMMENDED SOLUTIONS
portion of this study. Figures 1 through 14 show the existing

roadway.

PROBLEMS AND RECOMMENDED SOLUTIONS

PROBLEM: Two-way frontage road at the Northwest quadrant of the

1.H.410 Interchange.

As more development occurs aud traffic volumes increase, it may be
desirable to convert the two-way frontage road between Dietrich Road
and the Southern Pacific Railroad at the Northwest quadrant of the
1.H.410 Interchange, to a one-way frontage road. The conversion

will provide continuity with the rest of the urban interstate



In conjunction

system as well as provide a safer traffic operation.
with the conversion of the frontage road to one-way, it will be

necessary for the City of San Antonio to provide interior circulation

in this area in order to provide access for the traffic.

Better access to westbound 1.H.10 from the Southwest

PROBLEM:
quadrant of the T.H. 410 Interchange.

Presently, traffic from the Southwest quadrant of the I1.H.410 Inter-

change desiring to gain access to the T.H.10 westbound mainlanes must
This route carries truck traffic from

travel in a circuitous route.

a
[+
u s
s |
z -~
\ 1| ILH. 10

NEEDED STREET

memmms DENOTES RECOMMENDED ADDITIONS
——~—- DENOTES RECOMMENDED REMOVAL

LOOP |3



an industrial area through a school zone. The circuitous route

can be eliminated if access is provided from Pop Gunn Road to

the bridge underpass of I.H.10 at the Southern Pacific Railroad.

A road can then be constructed at the bridge underpass to accom-
modate the traffic in this area. The westbound frontage road should
also be extended to run parallel to the mainlanes from Fmil Road to
Loop 13 (W. W. White Road). Access to the bridge underpass must be

provided by the City prior to the construction of the recommendations.



STUDY NO. 8

SUMMARY OF RECOMMENDED IMPROVEMENTS ON I.H., 10 EAST

1.  Convert the two-way frontage road in the northwest quadrant
of the I.H.10 - I.H.410 interchange to one-way.

2. Construct an I.H.10 westbound frontage road between Loop 13
and just east of the Southern Pacific Railroad. Construct an
underpass just east of the Southern Pacific Railroad tracks
connecting the eastbound frontage road with the recommended
westbound frontage road. Construct a city street to connect
Pop Gunn Rd. with the recommended bridge underpass.



ATR QUALITY ANALYSILS

The freeway operation study of IH 10 E. from Nogalitos St.
to Bexar County Line was analyzed to determine the air guality im-
pact of the recommended freeway improvements. Emission factors for
Bexar County were generated from MOBILE I, EPA's emission analysis
program, for the base year - 1977 and the forecast year - 1982,
MOBILE T produces camosite emission factors for three sipgnificant
pollutants -~ hydrocarbons (HC), carbon monoxide (CU) und nitrogen
oxides (NOX). These factors were utilized to quantify pollutant
concentrations gencrated by motor vehicles within the frecway cor-
ridor and the resulting changes in emissions effected by the pro-
posed freeway Improvement recommendations,

The MOBILE I cmission factors provide the total grams of pol-
Jutants emitted per day when multiplied by the daily vehicle miles
traveled (VMT) for specific driving speeds. The traffic volumes
directly impacted by the recommendations were determincd from
1978 File D~10 traffic volumes. In addition, turning movement
counts éﬁd small origin-destination studies were performed. The
distances tréveled in the base ycar and the fTorecast year were
measured to determine the limits of lhe impact of the recommendations.
For each recommendation an existing average driving speed (ADS) in
1977 and a forccast ADS utilizing the recommended improvement in
1982 were determined.

The MOBILE I input variables of VMY and ADS generated cmis-
sion totals for 1977 and 1982 which were coempared. The following
table summarizes the air quality impact of the recommended improve-

ments for IH 10 E. from Nogalitos St. to Bexar County Line.



I 10 EAST FROM NOGALITOS STREET TO BEXAR COUNTY LINE

POy JORD Poreo
s ions bamiesions o chn
[Iydrocarbons (i)
Grams/day 8,052 4,529
-43.8
Tons /year 3.24 1.82
Carbon Monoxide (CO)
Grams /day 65,185 43,054
~-33.9
Tons/year 26.23 17.32
Nitrogen Oxides (XO)
Grams /day 4,399 3,900
~-11.3
Tens/year . 1.77 1.57



1978 ACCIDENT HISTORY

1. 1. 10 Fast

LOG,
M.
R.E.
5.5,
Q.

P,

LOCAT LON

MLLEFOINT

REAR-DND AGCLDENY
SIDESWIPE ACUTDENT
ULIER

S.B.
Wb,
.

WIT
DRY

SOUTHROGUND (o8
WHESTIOUND ¥,
NORTHBOUND
WiET SURFACE
DRY SURFACE

Milepoints are shown on Figures 1-14 Lo identifly accident locations.

TABLIL A

DAY NICHT
pir. | woc. M. v, R TOTAL
% DRY WET DRY VET
- _ R.E,[8.5.1 0. | Rk, | 8.8, 0 O |Wp |88 | 0 |RE|SS. | O
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O o I R 3
i 1
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DIR, DIRFCTIGN Ko PASTBOURD 2 i P MAINLANT

CONNECTOR
TRONTAGE ROAD
FATALITY ACCIDERT
INGURY ACCIDENT




1978 ACCIDENT HISTORY

DAY NIGHT
pIr, | LOC.| M.P. TOTAL
DRY WET DRY WET

EB ML B0l ] !
R IML] 56 Vo 2%
EBIML 159 [/ [
EB ML €0 | L 12
ER ML 2] l 2° 3¢
EB ML |63 ! X
=2 L] 6.6 | [
R | HiL 245 _ A [
EE | 124.8 o - ) .
ER I Mulzsol e | ] /'
EB |25 I A /
ER ML 252 R L |
FP | L2583 _ B | 2°
ER | ML |25.4 | 2
Bl MLIZEG [ [
Ef ML 257 z |
|22 DAL |26 ] [ [
EB ML |26l [ |
Eib AL 312 o 2 Z
ER | /AL320 | |
50523 - \‘* I
ER U I T _ L I f
ER | AL (340 I L

TABLE B



1978 ACCIDENT HISTORY

DIR.| LOC.| M,P.

DAY

NIGHT

WET

DRY

WET

TOTAL

R.E.

22

w

D

ML 34.2

ER

ML |134.9

TOTA L.

G

e,
e

[+

oY

Cf)g

e e e e ISR PSSR AP S DR S R

TABLE C



1978 ACCIDENRT MISTORY

DAY NIGHT [
DIR,] LOC.| M,P TOTAL
DRY WET DRY WET
R.E 5.5 0. R.E 8.8, Q R, E, | 5.8 O, R,E 5.8, Q.
Wh ML 352 \ |
WB ML 135 1] | t
WE | ML |350 2! L 13
WE | ML 1348 X !
WE I ML 134 2 \ |
WML 34 ' ¥ 2t
VP AL 1332 . ‘ !
WE ML 1325 K [ 128
W L (30 ! {
WR AL 13G.8 | !
i AL (305 | )
v e 1AL 29 0 _ |
WA 1293 - | ]
WE ML 1292 | [
WA | MI|27.5 [ !
WP L [27.3 I I
VG LA 1270 | |
W AL 26,1 2Y 2®
W AL sl 2 B
Wi AL |z6.2] L — S
wiA AL es 2 | |
WA VAL [R5 { !
R L 247 J

TABLE D



1978 ACCIDENC HLSTORY

DAY NTCHT
DIR.| LOC.IM.P TOTAL
DRY WET DRY WET
R.E. ] 85,5, 0. R.E. [ 5.5 R.E. 18,8 o R.E S.S
WB ML 124G | (
WE Ll e | !
WR L] 6.6 J
WE ML | 2.5 [
WE | L | 5.2 n |
WE AL 56 o |
W | pil | 88 [ \
WBIMIL| 43 | - . [
W ML 4.0 ¥ - !
WB ML F ) ) [
WML 249 o . ! I
WE AL 2l 1L vl 2
W ML [ 2.@ [ N
WE (128 | |
we, |22 I
cE AL 2] f 2
wp ML 2.0 l 2 3
WR ML L2 \ 2
wE DAL I I J r
i A A IS o r 3
walaleos] | B X
vo o o ;
wh ML s 2 5°

TABLE E



1978 ACCIDENT HISTORY

DAY . NIGHT
VIR, LOC.{ M,P, ’ TOTAL
DRY WET DRY WET
R,E, | 5.8, 0. R.E. ] 8.5, a, R.E. | 8.5. 0. R,E. ! 8.8, O,

we ML o4 |
wh ML 0.3 | ' |

ST 4 a?l e | el 5| »! 2 ) al
T\J “/\ —— 1 j ( l O a 7 - 5 ~) U \ ~J8

TABLE F



1978 ACCIDENT HISTORY

DAY NIoHt
mR,| LOC.| M, P, TOLAG
DRY WET DRY WET
R.¥H 5.5 Q R.E. | 5.8 4 R.E 5.5 O R.E $.8 G
FBIFR | 03 i {
Ea PR | L (" [
3 |FR | LS ) !
£ lFp | 2.1 2! 2
EpFa | 2.7 L 2
PR 1230 2 3
cp |FRr 124 ] [
EE |FR |27 | [
ER|IER 253 l [
ERlrn |34 & gt 2 2! g%
18 Fe | 37 | I 3¢
LEe lee | A4 i | - e
Eplerlas] 2 ! [ ' e’
EB FR 54 [ { 2.
ERlrP | 56 | [
Eplrplee ( !
Ep FR | 65 1 [ f A
FR R | 66] | ! 2 14"
ER|FR (252 1 o ! 3
ER ¥ |a6h L |
EXIFR (261 | g 3
£ | FR 227 - l

TABLE ¢



1978 ACCIDENT UWISTORY

DAY NIGHT
DIR.|] LOC.| M,P. TOTLY
DRY WET DRy WET

R.E, | S.8. 0. R.E. | 8.S. Q. R.E, | 8.5. a. R.E. ! 8.8, O.

e . 4 Z ~ 5
FOTAL ol 13 s lol4arl sl o0l9°]13 o |4 lse

[FREIIUI SHPRIRPINUY RIPIURIIY SOOI b commts B S — e i ._.w.,..._r__ PR——

TABLE 1



1978 ACCIDENT U1STORY

DAY NTCUT

TCraL
WET DRY WET

R.E. [ 8.8, 0. R.E. | 8.8, a. R.E. | 8.5, 0.

ALs

&

O

TABLE T




I 3¥N9L4

STIVADW3Y (J3IGNIANW0I3Y T—==—23
SNOLLIGQY  (GIONIWAOIIY  wes—m

anN3oan




¢ 3dngid




FIGURE 3
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l.LH. 10 - LLH. 35

FREEWAY OPERATIONS STUDY

LH. [0 - FROM. FRESNO DR. TO: I.H. 35
I.LH.35- FROM. THEO AVE. TO: PINE ST.



INTRODUCTION

This study will identify the areas that are capacity deficient and
expose the areas where access is not easily available. It will

also identify the areas that were high accident locations.

GENERAL DISCUSSION

The limits of this study on I.H.10 are from Fresno Drive to I.H.35
and on I1.H.35 from Theo Ave. to Pine Street. This section of down-~
town freeway is one of San Antonio's oldest sections of freeway. It
is generally two lanes each direction with some areas having three
lanes in each direction. The existing roadway within the limits of
this study can be seen in FIGURE 1 through 9. The freeway within
the limits of this study is extremely overloaded and the demand ex-
ceeds the capacity, especially during the peak hours. Consequently,
it has been known to have some of the highest accident rates in the
City. The 1978 accidents were obtained from the "Highway Traffic
Accident Analysis Detail Listing'". A breakdown of these accidents

can be found in Table A through P.

Improvements to this downtown section of freeway have been in the
planning stage in excess of ten years. The plénned improvements
can be seen in copies of photographs taken of a scaled model that
show the improvements as built. The existing problems and planned

improvements will be discussed in the PROBLEMS AND PLANNED SOLUTIONS



portion of this study.

PROBLEMS :

1.

The mainlanes of 1.H.35 and I.H.1l0 are at capacity
during the peak hours and the accident rates are

extremely high throughout the limits of this study.

The lack of continuous frontage roads and improved
ramp locations has created circuitous routes through
residential areas and has caused unnecessary addi-
tional mainlane volume. The short mainlane weaving
sections between ramps carry high volumes of traffic

which has created unacceptable levels of service.

The I.H.10 southbound entrance ramps from Fredericks-
burg Road, Woodlawn Avenue, Cincinnati Avenue and
Culebra Road are high volume entrance ramps. Entrance
ramp metering signals have been installed to control
the traffic volumes that have to enter the already
congested mainlanes. These ramp metering signals

have caused entrance ramp backups that sometimes re-
sult in congestion on the arterial streets. The
Fredericksburg Road and Woodlawn Avenue entrance ramps
are also too close together which overloads the outside

mainlane.



The I1.H.10 frontage roads north of Culebra Road are
two-way traffic that result in driver confusion and

intersection congestion.

An entrance ramp gate has been installed on the I.H.10
southbound entrance ramp from Colorado to control
traffic during the A,M. peak period. This entrance
ramp gate restricts vehicles from entering the already
congested mainlanes and eliminates the unacceptable
weaving level of service between this entrance ramp
and the exit to Poplar Street during the A.M. peak

period,

The I.H.10 northbound entrance ramps from Martin and
Marshall are high P.M. peak hour traffic volumes. En-
trance ramp metering has been installed to control the
entering traffic volume and improve the mainlane level
of service., The ramp metering has created excessive

delay to the vehicles leaving the downtown area.

The connectors in the I.H.l10-I.H.35 interchange do not
provide adequate capacity to accommodate the demand in

the peak hours.

Southbound I.H.35 access to the C.B.D. and the new Vista

Verde South development is needed near Durango Blvd. The



10.

11.

present southbound routes to downtown are congested

during the peak hours.

South lLaredo Street, which is the I.H.35 east frontage
road, between Guadalupe and Cevallos is two-way traffic
which creates confusion, congestion and reduces the

capacity.

Access to 1.H.35 northbound is needed near the Union

Stock Yards.

The mainlanes and weaving sections of 1.H.35 between
Pine Street and the I1.H.10 interchange near Finesilver
Manufacturing Company are at capacity during the peak
hours. Because of the close proximity of the exit ramps
and the intersections, mainlane backups have resulted
and the high volume arterial streets have caused driver
confusion and excessive delays. Better access is also

needed to and from the C.B.D,



STUDY NO. 10

SUMMARY OF PLANNED SOLUTIONS ON I,.H.10 AND I.H.35 - DOWNTOWN ''Y"

1. Expand the existing facility to a total of 10 mainlanes. Five
mainlanes in each direction, part of which would be in elevated
sections above the existing roadway and other parts as widening
the existing roadway.

2. Relocate the T.H.10 southbound exit ramp to Fredericksburg Road
further north to provide access to the area streets.

3. Relocate the I.H.10 southbound entrance ramp to Fredericksburg
Road to the upper level to prevent merging problems with the
entrance ramp from Woodlawn Avenue.

4, Provide a continuous frontage road on the west side of I.H.10 be-
tween Woodlawn Avenue and Culebra Road. This will provide a
continuous frontage road from I.H.410 to Culebra Road.

5. Construct a bridge on McAllister Street over Martinez Creek to
provide access to the area streets from Culebra Road and convert
the two-way traffic on the I.H.10 west frontage road north of
Culebra Avenue to one-way.

6. Construct a right turn lane on the eastbound Culebra Road
approach to the I.H.10 southbound frontage road.

7. Provide a continuous frontage road on the east side of T.H.10 be-
tween Cincinnati Avenue and Culebra Road. Convert the existing
two-way traffic to one-way.

8. Remove the existing 1.H.10 southbound entrance ramp from Colorado.
The removal of this ramp will eliminate the mainlane weaving pro-

blem between thig entrance ramp and the Poplar Street exit ramp.



10.

11.

12.

13.

14.

15.

16.

Relocate the existing I1.H.10 northbound entrance ramp

from Marshall St., further north.

Provide an I1.H.10 southbound exit ramp to the frontage
road just south of N. Frio. This frontage road will
provide access to the C.B.D. via N. Ilaredo or Pecos

Street.

Remove the existing I.H.10 southbound one lane loop
connection to I.H.35 northbound and provide an elevated

two lane direct connection.

Provide an elevated three lane connection from I1.H.10

southbound to I.H.35 southbound over Martin St.

Provide an I,H.35 southbound two lane connection to

1,H.10 northbound.

Provide an I.H.35 northbound two lane connection to

I.H.10 northbound.

Provide a grade separated interchange on I1.H.35 at Durango

Blvd.

Provide an I.H.35 southbound two lane loop comnection to
Durango Blvd. which will also provide access to Vista

Verde South.



17.

18.

19.

20.

21,

22.

23.

24,

25.

Grade-separate the I.H.35 southbound exit to Alamo Street

with an entrance from Guadalupe Street,.

Convert S. lLaredo from two-way traffic to one-way
traffic from Guadalupe to Cevallos. S. laredeo will be-

come the northbound frontage road.

Remove the existing 1.H.35 ramps from Alamo Street and

relocate them from the frontage roads.

Provide an I.H.35 northbound entrance ramp from Powell

Street.

Provide continuous frontage roads on the west side of
1.H.35 between San Marcos and Nogalitos and from El Paso

to S. Laredo.

Grade-separate the I.H.35 southbound entrance from San

Marcos and the exit to Nogalitos.

Remove the 1.H.35 northbound entrance ramp from Main Avenue

and provide an entrance from Quincy.

Widen the Main Avenue Bridge over I.H.35 to provide a

northbound left turn lane.

Convert the two-way traffic on Brooklyn Avenue and McCullough



26.

27.

28.

29.

30.

31.

32.

33.

Avenue to one-way, making Brooklyn Avenue one-way away
from downtown and McCullough Avenue one-way toward down-

town.

Provide an 1.H.35 northbound exit ramp to McCullough

Avenue from the upper level mainlanes.

Provide an I.H.35 southbound entrance ramp from McCullough
Avenue to the upper level mainlanes. This entrance ramp
will be grade-separated with the lower level exit ramp to

Lexington.

Provide an I1.,H.35 northbound entrance ramp from Brooklyn

Avenue to the upper level.

Provide an I.H.35 southbound exit ramp to Brooklyn Avenue

from the upper level.

Remove the 1.H.35 southbound exit ramp to Atlanta Avenue.

Remove the I.H.35 southbound entrance ramp from N. St. Mary's.

Remove the I.H.35 northbound entrance from N. St. Mary's,

Provide an exit to Broadway via Newell Street from the

1.H.35 northbound connection to U.S5.281 northbound.



34, TImprove Newell Street to become a four lane divided street

from Quincy to Broadway.

35. Extend Quincy northbound under 1.H.35 to intersect with

Newell Street to provide a continuous frontage road.

36. Extend Newell Street to Elmira Street to provide a con-

tinuous southbound frontage road.

CONCLUSTION

The planned solutions will solve the existing problems by improving
the level of service, providing better access, improving the overall
circulation and eliminating the weaving sections. These improve-
ments will eliminate the congestion which will reduce the high
accident rates. Therefore, this study will recommend no additional

improvements to the already planned solutions.



1978 ACCIDENT HISTORY

TABLE A

I.H., 10
DAY NIGHT
DIR, ] LOC.|M,P, . TOTAL
* DRY WET DRY WET
R.E.|S8.8.] 0. |R.E,|8.8.] 0. |RE.|S.5 0, | R.¥ S.S o]

- 1 \ ] 2
SB (ML (228 | | l 3
5B [MmL (229 I 3 ] 5
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! l 2

5B ML 237 | l 4
. ] i ]
SB ML [23.8| 4 \ | V17
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~ . j 7 - ]
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SR PaL 103 \ , 2 { )
~r | i !
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- . -1 . ] i ~ L
Se il los] 2| | l G
~ - \ P
SE (MU 0.6 | | | 2
- | R I ) o | U | h @
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LEGEND

DIR.  DIRECITON 1,B.  FASTBOUND M.l. MATNLANE

LOC.  LOCATTION S.B,  SOUTHBOUND C. CONNECTOR

M. P, MILEPOINT W. B, WESTBOUND F.R. FRONTAGI: ROAD

R.E.  REAR-END ACCIDEMT N.B.  NORTHBOUND (1) FATALITY ACCIDENT

$.S.  SIDESWIVPE ACCLDENT WET WET SURFACE 2 INJURY ACCIDENT

0. OTHER DRY DRY SURFACE
* Milepoints are shown on Figures 1-9 to identifly accident locations.




1978 ACCIDENT HISTORY

1.0, 10
DAY NIGHT "
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1978 ACCIDENT HISTORY

1.1, 10
]
DAY NTGIHT
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1978 ACCIDENT UISTORY

1.0, 10
DAY NTOGHT
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1978 ACCIDENT HISTORY

1.1, 10
DAY NIGHT
DIR,| LOC.| M,P. TOTAL
DRY WET DRY WET
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1978 ACCIDENT HISTORY

I.H. 10
DAY NIGHT
DIR.| LOC.| M.P. TOTAT
DRY WET DRY VET
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1978 ACCIDERT HISTORY

1.8, 35
DAY NIGHT
BIR,} LOC.| M.P. TOTAL
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1978 ACCIDENT HISTORY

T.H, 35
DAY NTGHT
pIR.| LOC.| M, P, TOTAL
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1978 ACCIDENT H1STORY

1.4, 35
DAY N1GHT
DIR,| LOC.| M.P. TCTAL
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1978 ACCIDENT HISTORY

I.H. 35
DAY NTCHT
DIR,| LOC.| M,P, TOTAL
DRY WET DRY WET
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1978 ACCIDENT HISTORY

T. H, 35
DAY NIGHT
DIR,| LOC.| M.P. TOTAL
DRY WET DRY WET
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1978 ACCIDENT HISTORY

1.0, 35
DAY NIGHT
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L., 35
DAY NICHT |
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I.H. 35
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1978 ACCIDENT HISTORY

I.H. 35

DAY NiGur
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