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C. PROPOSED DEVELOPMENT
Based on information provided by The Ainbinder Company, the anchor development will be a
full  service  retail  superstore  that  will  sell  food  and  general  goods  to  consumers.   Several
outparcels will also be included as part of this development including three retail shopping
centers, one bank, a fast food restaurant, and a sit-down restaurant.  The larger portion of this
development will be on the west side of Yale Street, south of Koehler Street and will include the
retail superstore, one bank, a fast food restaurant, a sit-down restaurant and one retail shopping
center.  The portion of this development located on the east side of Yale Street on either side of
Koehler Street would include two retail shopping centers.

Access to the development on the west side of Yale Street is proposed via three site driveways
located on Koehler Street and two site driveways located on Yale Street.  Access to the
development on the east side of Yale Street is proposed via two site driveways located on Koehler
Street, one site driveway located on Yale Street, and two driveways on Heights Boulevard.  The
proposed site plan at the time of this study is shown in Exhibit 2 and associated square footage is
shown below:

Proposed Development
Retail Superstore (152,015 SF)
Fast food Restaurant (3,354 SF)
Sit-down Restaurant (13,325 SF)
Drive-in Bank  (4,195 SF)
Retail Site 1 (42,725 SF)
Access via Driveways A, B, C, D, E, F, G, H, J and K
Completion by year 2012

The proposed truck route to the subject site will utilize Heights Blvd to the newly constructed
segment of Koehler Street.  Trucks exiting the subject site will exit via the new Koehler Street
extension to Heights Blvd.



DESIGN CONCEPT SITE PLAN
EXHIBIT 2

N.T.S.
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III. ROADWAY SYSTEM

A. EXISTING THOROUGHFARE SYSTEM
The existing roadway network within the study area includes:

four signalized intersections on Heights Boulevard at IH-10 WBFR, IH-10 EBFR, Center
Street, and Washington Avenue,
three signalized intersections on Yale at IH-10 WBFR, Center Street and Washington
Avenue,
one unsignalized intersection on Heights Boulevard at East Second Street,
two unsignalized intersections on Yale Street at IH-10 EBFR and Koehler Street, and
two unsignalized intersections on Koehler Street at Patterson Street and Bonner Street.

The following is a general description of the major roadways within the study area.

Yale Street is a north-south undivided roadway classified as a major thoroughfare in the City of
Houston’s Major Thoroughfare and Freeway Plan.  Yale Street intersects IH-10 north of the
proposed development and intersects Washington Avenue to the south. The typical section on
Yale Street within the study area is two lanes in each direction with curb and gutter drainage.
The posted speed limit is 35 mph between IH-10 and Washington Avenue.

Heights Boulevard is a north-south divided roadway classified as a major thoroughfare in the City
of Houston’s Major Thoroughfare and Freeway Plan.  Heights Boulevard intersects IH-10 north
of the proposed development and intersects Washington Avenue to the south.  The typical section
along Heights Boulevard within the study area is two lanes in each direction with a raised median
and curb and gutter drainage.  The posted speed limit is 35 mph between IH-10 and Washington
Avenue.

IH-10  EBFR  and  WBFR’s  are  two  lane  frontage  roads  that  intersect  Yale  Street  and  Heights
Boulevard north of the site.  Currently, the frontage roads do not extend west of Yale Street.
Construction is currently underway to extend the frontage roads west of Yale Street.

Koehler Street is an east-west undivided local roadway that is located between Yale Street and
Patterson Street.  The typical section along this segment of Koehler Street is one lane in each
direction with open ditch drainage.

Center Street is an east-west undivided local roadway that intersects both Yale Street and Heights
Boulevard south of the proposed development.  The typical section on Center Street within the
study area is one lane in each direction with curb and gutter drainage that transitions to open ditch
drainage just west of Bonner Street.  The posted speed limit is 35 mph.

Washington Avenue is an east-west undivided roadway classified as a major thoroughfare in the
City of Houston’s Major Thoroughfare Plan and Freeway Plan.  Washington Avenue intersects
both Yale Street and Heights Boulevard south of the proposed development.  The typical section
along Washington Avenue within the study area is two lanes in each direction with a two-way left
turn lane (TWLTL) and curb and gutter drainage.  The posted speed limit is 30 mph between Yale
Street and Heights Boulevard.



Traffic Impact Analysis – February 2011 8
Washington Heights – Houston, Texas

Patterson Street is a north-south undivided local roadway within the study area.  Patterson Street
intersects IH-10 WBFR and Washington Avenue west of the proposed retail development.  The
typical section on Patterson Street within the study area is one lane in each direction with curb
and gutter drainage.

Bonner Street is a north-south undivided local roadway located on the west side of the proposed
development.  Bonner Street forms a dead end at the railroad tracks southwest of the site but
continues further north into a residential area.  The typical section on Bonner Street within the
study area is one lane in each direction with open ditch drainage.

East Second Street is local roadway that intersects Heights Boulevard east of the site, then turns
south and travels parallel to Heights Boulevard.  The typical section on East Second Street is one
lane in each direction with open ditch drainage.

Bass Street is a north-south undivided roadway that extends from Koehler Street until it dead
ends approximately 600 feet north.  The typical section on Bass Street is one lane in each
direction with open ditch drainage.

Exhibit 3 shows the existing lane assignments and traffic control devices within the study area.

B. PROPOSED ROADWAY IMPROVEMENTS
Currently, improvements to the IH-10 frontage roads are underway in this area and they will have
a significant impact on traffic in the vicinity of the Washington Heights Development.  Based on
this analysis, the new IH-10 frontage roads were found to have a negative impact on the level of
service of multiple intersections within the study area. Section VIII of this study describes the
recommended roadway improvements that would lessen the negative impacts of increased traffic
due to IH-10 frontage road construction that is currently underway.  The remainder of the
roadway improvements described in this section are being proposed as part of a deliberate effort
to enhance mobility, provide sufficient access to the site, and reduce the traffic impact of this
development.

IH-10 Frontage Road Improvements
Texas Department of Transportation (TxDOT) is in the process of completing a construction
project on IH-10 within the study area that will provide continuous frontage roads on IH-10 in
both directions from IH-610 to Studemont Street.  The construction for this project began in early
2010 and is expected to be completed in year 2012.

The proposed improvements will provide direct access to Yale Street and Heights Boulevard
from the west and create two closely spaced interchanges at Yale Street and Heights Boulevard.
The proposed frontage roads will consist of three approach lanes in both directions at the
intersection of Yale Street and Heights Boulevard. Appendix A contains the TxDOT schematic
dated September 18, 2006 for the proposed frontage roads within the study area.  The lane
configuration shown in this schematic represents the lane geometry used for the TxDOT frontage
road improvements in this analysis for the baseline conditions.

Koehler Street Improvements
As part of this retail development project, improvements to Koehler Street that include both
widening and extension of this roadway further east are proposed.  Koehler Street will be
widened to a 44’ curb and gutter section from Bass Street to Yale Street.  Continuing east,
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Koehler Street will be extended to Heights Boulevard, providing improved circulation and east-
west access between Yale Street and Heights Boulevard.  The proposed extension of Koehler
Street will also be a 44’ curb and gutter section.

Heights Boulevard Improvements
A northbound left turn lane would be provided at the intersection of future Koehler Street
extension and Heights Boulevard.

Bass Street Improvements
Bass Street will be improved and extended to a 27’ asphalt open ditch section from Koehler Street
north to the IH-10 EBFR.  This connection will serve as an additional access point for vehicles
travelling to IH-10 EBFR from the proposed development without having to travel on Yale Street
or Heights Boulevard.

C. EXISTING TRAFFIC VOLUMES
Exhibits 4 and 5 present the existing AM & PM peak hour traffic volumes at the aforementioned
study intersections.  The raw count sheets are provided in Appendix B.
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IV. ANALYSIS OF EXISTING CONDITIONS

A. LEVEL OF SERVICE (LOS) EVALUATIONS
The evaluation of existing roadway system comprised of AM & PM LOS analyses.  The
previously referenced Exhibit 3 details the lane assignments and traffic control devices for the
existing roadway network that were used for this analysis.  The purpose of this analysis was to
determine if deficiencies exist within the network, and to establish a baseline condition.

Capacity defines the volume of traffic that can be accommodated by a roadway at a specified
“LOS”.  Capacity is affected by various geometric factors including roadway type (e.g. divided or
undivided), number of lanes, lane widths, and grades.  LOS, which is a measure of the degree of
congestion, ranges from LOS A (free flowing) to LOS F (a congested, forced flow condition).
TIA Guidelines in Chapter 15 of the 2009 City of Houston Design Manual state that the threshold
of  significance  for  transportation  facilities  on  the  area  street  system  is  LOS  D. In  the  City  of
Houston and most major urban areas within United States, LOS A-D is considered an acceptable
LOS,  while  LOS  E  is  considered  marginal  and  LOS  F  is  considered  unacceptable.   For
intersections operating at LOS D or below, reasonable efforts have been made to maintain the
existing level of service.  A description of each operational state for both signalized and
unsignalized intersections is presented in Table 2.

Table 2 - Definition of Level of Service for Signalized and Unsignalized

Level
of Service

Average Control Delay per Vehicle
(sec/veh) Description

Signalized Unsignalized

A and B
 10 (A)

> 10 and  20 (B)

 10 (A)

> 10 and  15 (B)

No delays at intersections with continuous
flow traffic. Uncongested operations; high
frequency of long gaps available for all left
and right-turning traffic; no observable
queues.

C > 20 and  35 > 15 and  25

Moderate delays at intersections with
satisfactory to good traffic flow. Light
congestion; infrequent backups on critical
approaches.

D > 35 and  55 > 25 and  35

Increased probability of delays along every
approach. Significant congestion on
critical approaches, but intersection
functional. No long standing lines formed.

E > 55 and  80 > 35 and  50

Heavy traffic flow condition. Heavy delays
probable. No available gaps for cross-
street traffic or main street turning traffic.
Limit of stable flow.

F > 80 > 50

Unstable traffic flow. Heavy congestion.
Traffic moves in forced flow condition.
Average delays greater than one minute
highly probable. Total breakdown.
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Table  3 compiles the results of the signalized intersections and controlled movements at the
unsignalized intersections for 2010 existing conditions.  Signal timing plans were obtained from
the City of Houston for all study intersections and were used to model existing conditions.
Synchro 7TM output sheets are provided in Appendix C.  Based on the analysis of existing
conditions, all intersections operate at LOS D or better during the AM and PM peak hours.

Table 3 – 2010 Existing Conditions Intersection Capacity Analysis

DELAY
(Sec/Veh) LOS DELAY

(Sec/Veh) LOS

EB Approach 10.1 B 10.1 B
WB Approach 9.3 A 9.5 A
NB Approach 8.7 A 8.7 A
SB Approach 9.2 A 9.3 A

Yale at Koehler EB Approach 18.0 C 15.0 C
EB Approach 12.3 B 22.2 C
WB Approach 10.8 B 20.8 C

SB Heights at Second WB Approach 11.3 B 10.5 B

NB Approach 6.9 A 3.6 A
SB Approach 8.5 A 4.4 A
WB Approach 20.7 C 14.8 B
Intersection 10.5 B 6.5 A
NB Approach 2.9 A 10.9 B
SB Approach 10.8 B 6.1 A
EB Approach 30.2 C 39.4 D
WB Approach 53.4 D 29.5 C
Intersection 13.0 B 14.6 B
SB Approach 38.3 D 17.8 B
EB Approach 29.8 C 16.7 B
WB Approach 51.0 D 21.8 C
Intersection 37.9 D 19.4 B
NB Approach 4.7 A 2.6 A
SB Approach 21.6 C 20.7 C
WB Approach 14.4 B 17.5 B
Intersection 15.6 B 12.2 B
NB Approach 26.9 C 50.5 D
SB Approach 7.2 A 12.5 B
EB Approach 19.8 B 19.0 B
Intersection 14.4 B 33.8 C
NB Approach 1.0 A 1.3 A
EB Approach 37.0 D 28.6 C
WB Approach 22.7 C 43.2 D
Intersection 8.0 A 10.1 B
SB Approach 3.5 A 2.3 A
EB Approach 19.2 B 43.3 D
WB Approach 32.7 C 33.7 C
Intersection 6.3 A 12.9 B
NB Approach 65.1 E 38.3 D
SB Approach 29.8 C 57.3 E
EB Approach 53.8 D 67.8 E
WB Approach 20.9 C 29.3 C
Intersection 44.5 D 43.3 D

Heights at Washington

NB Heights at Center

SB Heights at Center

Yale at Center

Yale at Washington

Heights at IH-10 WBFR

SIGNALIZED INTERSECTIONS

Yale at IH-10 WBFR

UNSIGNALIZED INTERSECTIONS

Patterson at Koehler

Koehler at Bonner

Heights at IH-10 EBFR

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

NB Heights at Second



Traffic Impact Analysis – February 2011 15
Washington Heights – Houston, Texas

V. 2012 NO BUILD CONDITION ANALYSIS

A. BACKGROUND TRAFFIC DEVELOPMENT
Typically the background traffic for roadways within the study area is projected based on the
growth  rate  of  traffic  volumes  within  the  City.   However,  there  are  several  unique  factors  that
impact the background traffic for the opening year 2012 of this proposed retail development.
TxDOT’s plan to construct continuous frontage roads along IH-10 will greatly influence traffic
patterns within the study area.  As part of the IH-10 schematic plan development, TxDOT
prepared planning level traffic projections that are included in the schematic plans provided in
Appendix A.  Although typical growth rates for the Houston Metropolitan Area is generally
about 2% per year, the Heights area has seen significant redevelopment generating traffic volume
increases that are in excess of 5% on some streets.  These factors formed the basis for estimating
the background traffic for the roadway network adjacent to this proposed development.

In the development of year 2012 background traffic volumes, existing traffic volumes and
patterns were given considerably more weight for north-south roads and those streets further
away from IH-10.  In projecting traffic volumes and patterns at intersections impacted by IH-10
frontage road construction, design hour volumes shown on the TxDOT schematic were used.
Design hour volumes are typically the 30th highest hourly volume for the design year.  Since we
are evaluating year 2012 for this study, a factor of approximately 67% of design hour volume
shown in the schematic was used.  This factor considers the higher values for design hour volume
compared to a typical AM or PM peak hour volume, and the growth in traffic expected between
2012 and the design year.  To account for directional splits, 80% of this estimated volume was
used for inbound traffic during the PM peak and for outbound traffic during the AM peak.  The
turning movement volumes were then split proportionately based on TxDOT’s projected numbers
and traffic engineering judgment.

Following the City’s review of the analysis dated December 13, 2010, the City requested that an
alternative analysis be completed using volumes provided by the City.  The following is the
City’s comment concerning the volumes used in the December 13, 2010 analysis and their
request for the alternative analysis that is now included in Section IX of this report:

“Background Traffic Development section, the City has developed projections for the freeway
interchange which differ from TxDOT’s projections after completion of the interchange
improvements.  Please consider the city regional model results and compare the difference
between these and the TxDOT projections for the analysis.”

B. LEVEL OF SERVICE EVALUATIONS
The evaluation of year 2012 No Build Conditions comprised of AM and PM peak hour
intersection LOS analyses.  The purpose of these analyses was to determine deficiencies that may
exist in the projected year 2012 No Build Conditions roadway network and to establish a baseline
condition for comparison to the build condition.  Associated traffic volumes for year 2012 No
Build Conditions are shown in Exhibits 6 and Exhibit 7.
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Table  4 compiles the results of the signalized and unsignalized intersections for the 2012 No
Build Conditions.

Table 4 – 2012 No Build Conditions Intersection Capacity Analysis

DELAY
(Sec/Veh) LOS

DELAY
(Sec/Veh) LOS

EB Approach 10.9 B 10.6 B
WB Approach 10.0 B 10.2 B
NB Approach 9.1 A 8.9 A
SB Approach 9.9 A 9.9 A

Yale at Koehler EB Approach 177.9 F 31.1 D
EB Approach 19.9 C 33.7 D
WB Approach 14.3 B 29.1 D

SB Heights at Second WB Approach 12.3 B 12.9 B

NB Approach 25.4 C 17.8 B
SB Approach 96.6 F 60.6 E
WB Approach 21.6 C 40.9 D
Intersection 51.5 D 40.3 D
NB Approach 122.5 F 85.2 F
SB Approach 12.9 B 27.2 C
EB Approach 148.3 F 19.2 B
Intersection 94.0 F 39.4 D
NB Approach 40.0 D 14.9 B
SB Approach 10.2 B 11.5 B
EB Approach 34.4 C 36.7 D
WB Approach 15.0 B 11.4 B
Intersection 19.7 B 14.5 B
SB Approach 27.8 C 67.0 E
EB Approach 36.6 D 12.3 B
WB Approach 11.1 B 11.5 B
Intersection 27.0 C 27.3 C
NB Approach 28.0 C 22.4 C
SB Approach 46.0 D 70.7 E
WB Approach 13.5 B 21.6 C
Intersection 26.6 C 30.5 C
NB Approach 40.3 D 75.1 E
SB Approach 23.8 C 23.8 C
EB Approach 16.4 B 41.7 D
Intersection 24.5 C 48.7 D
NB Approach 6.5 A 10.8 B
EB Approach 29.1 C 38.8 D
WB Approach 26.5 C 30.3 C
Intersection 12.6 B 16.9 B
SB Approach 11.4 B 13.0 B
EB Approach 43.2 D 12.0 B
WB Approach 18.7 B 22.8 C
Intersection 13.6 B 14.3 B
NB Approach 37.0 D 34.7 C
SB Approach 39.2 D 58.1 E
EB Approach 30.5 C 62.1 E
WB Approach 29.7 C 43.8 D
Intersection 34.8 C 45.3 D

SB Heights at Center

Heights at Washington

Heights at IH-10 EBFR

NB Heights at Center

Yale at Washington

Heights at IH-10 WBFR

Yale at IH-10 EBFR

Yale at Center

SIGNALIZED INTERSECTIONS

Yale at IH-10 WBFR

Koehler at Bonner

NB Heights at Second

Patterson at Koehler

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

UNSIGNALIZED INTERSECTIONS
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Based on the analysis of year 2012 No Build Conditions using the methodology described herein,
increases in intersection delay were observed during both the AM and PM peak hours when
compared to existing conditions.

All unsignalized intersection approaches in the AM peak hour continued to operate at acceptable
conditions except for the intersection of Yale Street at Koehler Street which degraded to a LOS F
for the eastbound approach.  During the PM peak hour, all unsignalized intersection approaches
continued to operate at acceptable LOS conditions.

All signalized intersections during the AM peak hour experienced an increase in delay, however
all continued to operate at acceptable conditions except for Yale Street at IH-10 EBFR which
operated at LOS F.  During the PM peak hour, all signalized intersections experienced an increase
in delay, however all continued to operate at acceptable LOS conditions.

Upon completion of the IH-10 frontage roads and the associated traffic pattern changes, signal
timing adjustments are needed at all study intersections to account for the re-distribution of
traffic.  Therefore, all signalized intersections were optimized as actuated-coordinated except for
locations south of the railroad which were all coded as pre-timed signals to match their existing
operations. Synchro 7TM output sheets are provided in the Appendix C.
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VI. SITE CHARACTERISTICS

A. PROPOSED SITE DRIVEWAYS
Based on the current site plan as shown in Exhibit 2, five driveways will provide access to the
proposed development on the west side of Yale Street and five driveways access on the east side
of Yale Street.  Described below are the access and location of each driveway:

For Development on West Side of Yale Street:

Drive A – Full access driveway for Retail Superstore on Koehler Street
approximately 60’ east of Bass Street.  Drive A will primarily serve
regular vehicles.

Drive B – Full access driveway for the Retail Superstore on Koehler Street
approximately 340’ east of Drive A.  Drive B will primarily serve regular
vehicles.

Drive C – Full access driveway for the Bank on Koehler Street approximately 185’
west of Yale Street.  Drive C will primarily serve regular vehicles.

Drive D – Full access driveway for Retail/Fast Food Restaurant on Yale Street
approximately 175’ south of Koehler Street.  Drive D will primarily
serve regular vehicles.

Drive E – Primary  full  access  driveway  for  the  development  on  Yale  Street
approximately 195’ south of Drive D.  Drive E will primarily serve
regular vehicles.

For Development on East Side of Yale Street:

Drive F – Full access driveway for the retail pad site on Yale Street approximately
180’ north of Koehler Street.  Drive F will primarily serve regular
vehicles.

Drive G – Full access driveway for the retail pad site on the north side of the
proposed Koehler Street extension approximately 170’ east of Yale
Street.  Drive G will primarily serve regular vehicles.

Drive H – Full access driveway for the retail pad site on the south side of the
proposed Koehler Street extension approximately 160’ east of Yale
Street.  Drive H will primarily serve regular vehicles.

Drive J – Full  access  driveway  for  the  retail  pad  site  on  Heights  Boulevard
approximately 145’ north of Koehler Street.  Drive J will primarily serve
regular vehicles.
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Drive K – Full  access  driveway  for  the  retail  pad  site  on  Heights  Boulevard
approximately 310’ south of Koehler Street.  Drive K will primarily
serve regular vehicles.

Exhibit 2 illustrates driveway locations proposed for the current site plan.

Exhibit 8 displays the projected year 2012 Build Conditions lane configurations and intersection
control based upon the current site plan and proposed roadway improvements identified in
Section IIIB.

B. DRIVEWAY SPACING AND ACCESS MANAGEMENT CONFORMITY
Chapter 15 of the 2009 City of Houston Design Manual provides criteria for driveway spacing
and access management conformity.

There are three sets of criteria that are evaluated in reviewing driveway spacing; the first is the
minimum spacing criteria between driveways, the second is the ratio of frontage to maximum
allowed driveways, and the last set of criteria is the minimum offset from a major intersection.
The COH’s minimum driveway spacing requirement is 20’ and all driveways proposed on the
current site plan used for this study meet the first set of criteria.

The second set of criteria is found in Table 15.08.03 of the COH Design Manual.  Based on the
current site plan, a frontage of approximately 960’ on Yale Street south of Koehler Street is
allowed to have a maximum of 5 driveways. A frontage of approximately 720’ on Koehler Street
west of Yale Street is allowed a maximum of 4 driveways.  A frontage of 340’ on Koehler Street
east  of  Yale  Street  is  allowed  a  maximum of  3  driveways.   The  current  site  plan  used  for  this
study meets the frontage to driveway ratio set forth by the COH.

The final set of spacing criteria that is evaluated is the minimum offset from a major intersection
which is also depicted in Table 15.08.03.  COH requires a minimum of 60’ offset from a major
intersection which applies to driveways near Yale Street at Koehler Street and Heights Boulevard
at Koehler Street.  All driveways proposed for the Washington Heights development meet this
offset criteria set forth in Table 15.08.03.
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C. PROPOSED SITE TRIP GENERATION
Traffic projections were prepared for the proposed retail development based on the trip
generation rates found in the Institute of Transportation Engineers (ITE) publication entitled Trip
Generation, 8th Edition.  For the proposed development, adjusted trip generation rates were
utilized based on data collected from similar sites.  This recognized standard for trip generation is
based on actual surveys (traffic counts) of existing developments of each type.  The ITE trip
generation rates assumed for the proposed development are given in Table 5.

Table 5 – Trip Generation Rates

Rate/Equation
In:Out

Split (%) Rate/Equation
In:Out

Split (%) Rate/Equation
In:Out

Split (%)
Free Standing Discount Superstore
(813) 1.67(X) 56:44 4.61(X) 49:51 53.13(X) 50:50

Shopping Center (820) e (̂0.59Ln(X) + 2.32) 61:39 e (̂0.67Ln(X) + 3.37) 49:51 e (̂0.65Ln(X) + 5.83) 50:50
Drive-in Bank (912) 12.35(X) 56:44 25.82(X) 50:50 148.15(X) 50:50
High-Turnover (Sit-Down)
Restaurant (932) 11.52(X) 52:48 11.15(X) 59:41 127.15(X) 50:50

Fast-Food Restaurant with Drive
Through Window (934) 49.35(X) 51:49 33.84(X) 52:48 496.12(X) 50:50

Numbers of Trips Generated = Trip Rate (Development Unit)
X = per 1,000 sq. ft of Gross Floor Area

Weekday TotalPM PEAK
LAND USE

AM PEAK

According to the Trip Generation Handbook, pass-by trips would be made as intermediate stops
to the proposed development on the way to other destinations.  These trips are made by vehicles
passing the project site on adjacent streets.  Although most retail developments tend to attract
pass-by trips thereby lowering the total trips generated; as a conservative measure, no reductions
were assumed for pass-by trips.

Internal capture is another reduction that should be applied to multi-use developments of at least
100,000 square feet according to the Trip Generation Handbook.  Because a portion of trips
generated by the land uses will stay internal to the project site, the number of trips assigned to the
external street network is reduced.  Therefore, an internal capture rate of 20% was applied to the
pad sites located on the same block as the proposed Retail Superstore.

Table 6 summarizes the total  number of  trips  that  are  expected to be generated by the rates  in
Table 5 during the AM and PM peak periods.
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Table 6 – Estimated Trip Generation, Build Out Development

DAILY
TOTAL IN OUT TOTAL IN OUT TOTAL

Discount Superstore 152.015 1,000 SF 813 8,077 142 112 254 343 358 701
Shopping Center 1* 13.325 1,000 SF 820 1,832 29 18 47 81 84 165
Shopping Center 2 13.650 1,000 SF 820 1,861 29 18 47 82 86 168
Shopping Center 3 15.750 1,000 SF 820 2,043 32 20 52 90 94 184
Drive-in Bank 1* 4.195 1,000 SF 912 621 29 23 52 54 54 108
High-Turnover (Sit-Down)
Restaurant* 13.325 1,000 SF 932 1,694 80 74 154 88 61 149

Fast-Food Restaurant with
Drive Through Window* 3.354 1,000 SF 934 1,664 84 81 165 59 54 113

17,792 425 346 771 797 791 1,588

(1,162) (45) (39) (84) (56) (51) (107)
16,630 380 307 687 741 740 1,481

Total Trip Generation
*INTERNAL CAPTURE REDUCTION (20% of land use trips)

Internal Trips
Total Adjusted Trip Generation

LAND USE INTENSITY UNITS ITE
CODE

AM PEAK PM PEAK

D. NET CHANGE IN TRIP GENERATION
The existing vacant parcel and the parcel currently occupied by a bar on the east side of Yale
Street generate minimal traffic on the study area roadway network.  To be conservative, no
reductions were applied to the projected site traffic to account for the change in land use.

E. TRIP DISTRIBUTION AND TRAFFIC ASSIGNMENT
The distribution and assignment of site-generated traffic to the study area roadway network were
performed to reflect the anticipated local traffic patterns.  The distribution and assignment were
determined based upon existing traffic counts, knowledge of the study area network, and the
proposed access locations to and from the site.

Exhibit 9 and Exhibit 10 present the inbound and outbound directional distribution for the AM
and PM peak hour for the proposed development. Exhibit 11 and Exhibit 12 present the year
2012 projected AM and PM peak hour site generated traffic for the proposed development.  These
volumes are based on the trip generation information and directional distribution assumptions.
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VII. 2012 BUILD CONDITIONS ANALYSIS

A. TRAFFIC SIGNAL WARRANT ANALYSIS
A  Traffic  Signal  Warrant  Analysis  (TSWA)  was  performed  based  on  the  latest  edition  of  the
Texas Manual on Uniform Traffic Control Devices (TxMUTCD) at the intersections of Yale
Street at Koehler Street and Koehler Street at Heights Boulevard.  Volumes in the analysis
included all projected trips from the proposed development plus the projected background traffic
volumes for the build out year 2012.

The TxMUTCD defines eight warrants, the most basic and rigorous of which are Warrant 1 –
Eight Hour Vehicular Volume and Warrant 2 – Four-Hour Vehicular Volume.  The warrants are
satisfied if the specific threshold volumes are presented for each of any 8 or 4 hours of an average
day.  The following warrants were analyzed at both study intersections:

Warrant 1 – Eight Hour Vehicular Volume
Warrant 2 – Four Hour Vehicular Volume
Warrant 3 – Peak Hour
Warrant 4 – Pedestrian Volume – not evaluated
Warrant 5 – School Crossing – not evaluated
Warrant 6 – Coordinated Signal System – not applicable
Warrant 7 – Crash Experience – not evaluated
Warrant 8 – Roadway Network

In order to determine a time of day distribution for intersection approaches, 24 hour counts were
collected on the existing intersection approaches as provided in Appendix B.  The corresponding
time of day distribution was used along with the projected peak hour volumes that were derived
as part of this study.  To develop a time of day distribution for the proposed Koehler Street
extension, the averages of the existing intersection approaches were used and applied to the new
intersection approaches.

Based on volumes derived for 2012 Build Conditions; Warrant 1, Warrant 2, Warrant 3, and
Warrant 8 were satisfied for both Yale Street at Koehler Street and Koehler Street at Heights
Boulevard.  Due to the much larger volumes at Yale Street and Koehler Street, this intersection
warrants a traffic signal control more strongly than the intersection of Koehler Street at Heights
Boulevard.  Results of this TSWA can be found in Appendix D.  After review, the City
recommended that the intersection of Koehler Street at Heights Boulevard remain stop-sign
controlled based on the proximity of this intersection to other signals and the need for projected
traffic volumes to stabilize.  The following is the City’s comment relating to their desire for the
proposed signal at Height Blvd and the new Koehler Street extension to be removed:

“Heights Boulevard and Koehler Street, the City disagrees with the installation of a traffic signal
at this intersection based on our analysis of all the closely spaced signalized intersections as a
coordinated system and managing queue build-up between intersections after the completion of
TxDOT improvements.”
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B. LEVEL OF SERVICE EVALUATIONS
Level of service analysis was performed for the year 2012 Build Conditions AM and PM peak
hour total traffic volumes.  The previously referenced Exhibit 8 details the lane assignments and
traffic control devices while Exhibits 13 and 14 show associated traffic volumes that were used
for this scenario.  The purpose of this analysis was to determine deficiencies within the network
as a result of the traffic generated by the proposed retail development and the LOS results given
in this section represent an unmitigated condition. Table 7 and Table 8 details the results of the
signalized and unsignalized intersections.
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Table 7 – 2012 Build Conditions Unsignalized Intersection Capacity Analysis

DELAY
(Sec/Veh) LOS DELAY

(Sec/Veh) LOS

EB Approach 11.1 B 11.1 B
WB Approach 10.3 B 10.7 B
NB Approach 9.1 A 9.0 A
SB Approach 9.7 A 9.7 A

Koehler at Bass SB Approach 9.7 A 10.2 B
EB Approach 35.5 E 729.8 F
WB Approach 17.4 C 64.7 F
EB Approach 53.8 F 114.0 F
WB Approach 75.9 F 523.8 F

Bass at IH-10 EBFR NB Approach 13.5 B 13.1 B
Drive A NB Approach 10.2 B 12.2 B
Drive B NB Approach 9.9 A 11.2 B
Drive C NB Approach 9.8 A 10.3 B
Drive D EB Approach 21.1 C 15.4 C
Drive E EB Approach 21.6 C 19.6 C
Drive F WB Approach 10.3 B 13.6 B
Drive G SB Approach 9.3 A 10.3 B
Drive H NB Approach 9.0 A 10.2 B
Drive J EB Approach 12.8 B 12.7 B
Drive K EB Approach 12.7 B 12.9 B

Patterson at Koehler

Koehler at Bonner

UNSIGNALIZED INTERSECTIONS

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

NB Heights at Second

SB Heights at Second

Based on the analysis of year 2012 Build Conditions, all unsignalized intersections and driveways
within the study area can be expected to operate at an acceptable LOS except for the intersection
of Heights Boulevard at Second Street/Koehler Street which is expected to experience heavy
delays for the eastbound and westbound approaches during the AM and PM peak hours. The LOS
calculation above for unsignalized intersections only considers vehicles that experience delay on
the stop-controlled approaches; if the delay of the uncontrolled approaches was also considered,
the overall intersection delay would be significantly improved.
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Table 8 – 2012 Build Conditions Signalized Intersection Capacity Analysis

DELAY
(Sec/Veh) LOS

DELAY
(Sec/Veh) LOS

NB Approach 24.6 C 12.5 B
SB Approach 108.2 F 92.2 F
WB Approach 43.0 D 44.0 D
Intersection 63.1 E 47.8 D
NB Approach 129.8 F 96.3 F
SB Approach 31.0 C 10.2 B
EB Approach 193.7 F 46.3 D
Intersection 118.0 F 49.9 D
NB Approach 2.2 A 14.9 B
SB Approach 4.9 A 6.3 A
EB Approach 41.9 D 49.2 D
WB Approach 46.3 D 40.7 D
Intersection 9.1 A 16.9 B
NB Approach 28.9 C 20.7 C
SB Approach 20.0 B 7.7 A
EB Approach 36.8 D 40.9 D
WB Approach 13.1 B 12.4 B
Intersection 23.3 C 14.7 B
SB Approach 34.2 C 66.4 E
EB Approach 25.1 C 20.1 C
WB Approach 6.6 A 5.8 A
Intersection 25.1 C 28.0 C
NB Approach 12.1 B 14.5 B
SB Approach 47.0 D 86.1 F
WB Approach 18.3 B 27.1 C
Intersection 24.9 C 33.9 C
NB Approach 41.6 D 75.7 E
SB Approach 21.7 C 22.1 C
EB Approach 23.2 C 127.6 F
Intersection 26.9 C 80.1 F
NB Approach 5.7 A 13.2 B
EB Approach 32.4 C 40.0 D
WB Approach 27.0 C 29.8 C
Intersection 12.4 B 18.7 B
SB Approach 12.2 B 25.7 C
EB Approach 43.9 D 12.3 B
WB Approach 17.5 B 22.3 C
Intersection 14.3 B 24.6 C
NB Approach 35.8 D 33.2 C
SB Approach 32.2 C 49.4 D
EB Approach 35.5 D 70.3 E
WB Approach 29.0 C 60.0 E
Intersection 33.3 C 47.2 D

Heights at Washington

NB Heights at Center

SB Heights at Center

Heights at IH-10 WBFR

Heights at IH-10 EBFR

Yale at Center

Yale at Washington

Yale at IH-10 EBFR

Yale at Koehler

SIGNALIZED INTERSECTIONS

Yale at IH-10 WBFR

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour
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Based on the analysis of year 2012 Build Conditions, intersections that experience oversaturated
conditions in the 2012 No Build Conditions continue to experience heavy delay for the 2012
Build Condition.  All signalized intersections, including Yale Street at Koehler Street, are
expected to operate at an acceptable LOS during the peak hours except for the diamond
intersections at the IH-10 frontage roads.

Upon completion of the IH-10 frontage roads and the associated traffic pattern changes, signal
timing adjustments are needed at all study intersections to account for the re-distribution of
traffic.  Therefore, all signalized intersections were optimized as actuated-coordinated except for
locations south of the railroad which were all coded as pre-timed signals to match their existing
operations.  All intersection phasing for the new interchanges of IH-10 at Yale Street and Heights
Boulevard in addition to the intersection of Yale Street at Koehler Street were reviewed and
approved by the City’s traffic operation division. Synchro 7TM output sheets are provided in the
Appendix C.
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VIII.2012 BUILD CONDITIONS WITH MITIGATION

A. PROPOSED MITIGATION
Based on the COH’s TIA Guidelines, intersections that drop below LOS D as a result of newly
assigned site generated traffic must be mitigated back to baseline conditions, in this case, 2012
No  Build  Conditions.   For  intersections  where  the  baseline  conditions  operate  at  LOS  E  or  F,
measures should be taken to improve or maintain the baseline LOS with the additional
development traffic.

All signalized study area intersections and driveways are anticipated to operate at acceptable
conditions except the intersections of Yale Street and Heights Boulevard at the IH-10 frontage
roads.  As previously discussed, these two interchanges are expected to exceed their capacity for
the baseline condition as well as build conditions.

The following improvements are recommended and have been included in the 2012 Build
Conditions with Mitigation to improve mobility within the study area beyond the proposed
roadway improvements included in Section IIIB.

Heights Boulevard at IH-10 EBFR
It is proposed that a northbound left turn lane be installed at this intersection on Heights
Boulevard.  The turn lane will provide additional storage for the proposed left turn lane from
northbound Heights Boulevard to the newly constructed westbound frontage road.  Although, the
proposed development is expected to increase northbound right and left turning volumes only
slightly, this improvement should be made regardless, as it would improve traffic operations at
this intersection.

Yale Street Widening
Although the intersections of Yale Street at Driveways D and E, and Yale Street at Koehler Street
are not expected to drop below LOS C for the build conditions, a continuous left turn lane for the
segment along the site’s Yale Street frontage has been proposed in an effort to improve traffic
flow on Yale Street.  In order to accommodate the continuous left turn lane, Yale Street is
proposed to be widened from approximately 300’ north of the existing rail crossing to the south
edge of the existing bridge over White Oak Bayou.

Although the TIA submitted on December 13th, 2010 included additional mitigation measures on
Yale Street north of IH-10, discussions with the City and review of their volume data at the
interchange of IH-10 (as described in Section IX) concluded that further mitigation on Yale
Street beyond the widening described above is not necessary.

B. LEVEL OF SERVICE EVALUATIONS
Level of service analysis was performed for the year 2012 Build Conditions with Mitigation for
the AM and PM peak hour total traffic volumes. Exhibit 15 displays the lane assignments used
for the 2012 Build Conditions with Mitigation which includes the improvements stated above.
The purpose of this analysis was to evaluate the study area with mitigation using background
traffic and proposed site generated traffic. Table  9 and Table 10 show the results of the
signalized and unsignalized intersections for the 2012 Build Conditions with Mitigation.
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Table 9 – 2012 Build Conditions with Mitigation- Unsignalized Intersection Capacity Analysis

DELAY
(Sec/Veh) LOS

DELAY
(Sec/Veh) LOS

EB Approach 11.1 B 11.1 B
WB Approach 10.3 B 10.7 B
NB Approach 9.1 A 9.0 A
SB Approach 9.7 A 9.7 A

Koehler at Bass SB Approach 9.7 A 10.2 B
EB Approach 35.5 E 763.6 F
WB Approach 17.4 C 64.7 F
EB Approach 53.8 F 114.0 F
WB Approach 75.9 F 523.8 F

Bass at IH-10 EBFR NB Approach 13.5 B 13.1 B
Drive A NB Approach 10.2 B 12.2 B
Drive B NB Approach 9.9 A 11.2 B
Drive C NB Approach 9.8 A 10.3 B
Drive D EB Approach 19.4 C 14.1 B
Drive E EB Approach 21.8 C 17.4 C
Drive F WB Approach 9.8 A 12.5 B
Drive G SB Approach 9.3 A 10.3 B
Drive H NB Approach 9.0 A 10.2 B
Drive J EB Approach 12.8 B 12.7 B
Drive K EB Approach 12.7 B 12.9 B

Koehler at Bonner

UNSIGNALIZED INTERSECTIONS

Patterson at Koehler

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

NB Heights at Second

SB Heights at Second

Since no mitigation improvements were made at the unsignalized intersections, the overall LOS
remains approximately the same as the 2012 Build Conditions.
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Table 10 – 2012 Build Conditions with Mitigation - Signalized Intersection Capacity Analysis

DELAY
(Sec/Veh) LOS

DELAY
(Sec/Veh) LOS

NB Approach 17.5 B 12.5 B
SB Approach 125.0 F 92.2 F
WB Approach 31.1 C 51.2 D
Intersection 63.5 E 51.1 D
NB Approach 143.2 F 95.8 F
SB Approach 26.8 C 10.2 B
EB Approach 171.2 F 46.3 D
Intersection 110.3 F 49.7 D
NB Approach 8.6 A 15.8 B
SB Approach 6.8 A 13.7 B
EB Approach 37.0 D 42.2 D
WB Approach 47.6 D 37.7 D
Intersection 11.5 B 19.5 B
NB Approach 74.4 E 13.4 B
SB Approach 7.5 A 9.1 A
EB Approach 32.0 C 40.9 D
WB Approach 9.5 A 13.5 B
Intersection 25.3 C 13.2 B
SB Approach 23.4 C 63.9 E
EB Approach 53.2 D 16.6 B
WB Approach 12.3 B 8.5 A
Intersection 30.7 C 27.4 C
NB Approach 19.0 B 6.7 A
SB Approach 43.1 D 88.0 F
WB Approach 12.3 B 28.2 C
Intersection 22.7 C 32.2 C
NB Approach 36.2 D 74.2 E
SB Approach 18.9 B 13.9 B
EB Approach 11.6 B 22.4 C
Intersection 19.7 B 38.5 D
NB Approach 3.6 A 32.4 C
EB Approach 32.0 C 40.2 D
WB Approach 27.0 C 29.8 C
Intersection 10.9 B 32.7 C
SB Approach 7.8 A 27.7 C
EB Approach 41.3 D 20.6 C
WB Approach 19.0 B 11.9 B
Intersection 10.4 B 21.4 C
NB Approach 35.8 D 33.2 C
SB Approach 40.7 D 61.1 E
EB Approach 29.9 C 63.7 E
WB Approach 29.0 C 60.1 E
Intersection 34.6 C 48.5 D

SB Heights at Center

Heights at Washington

NB Heights at Center

Heights at IH-10 EBFR

Yale at Washington

Heights at IH-10 WBFR

Yale at Koehler

Yale at Center

Yale at IH-10 WBFR

Yale at IH-10 EBFR

SIGNALIZED INTERSECTIONS

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour
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Synchro results indicate that the proposed mitigation improves the intersection of Heights
Boulevard at IH-10 Frontage Roads above and beyond the baseline conditions (2012 No Build
Conditions) during both the AM and PM peak hours.    LOS E and F conditions are still observed
on Yale Street due to capacity constraints beneath the overpass bridge of the IH-10 main lanes.

Upon completion of the IH-10 frontage roads and the associated traffic pattern changes, signal
timing adjustments are needed at all study intersections to account for the re-distribution of
traffic.  Therefore, all signalized intersections were optimized as actuated-coordinated except for
locations south of the railroad which were all coded as pre-timed signals to match their existing
operations.  All intersection phasing for the new interchanges of IH-10 at Yale Street and Heights
Boulevard in addition to the intersection of Yale Street at Koehler Street were reviewed and
approved by the City’s traffic operation division. Synchro 7TM output sheets are provided in the
Appendix C.

Table 11 below shows the LOS at all existing signalized intersections within the study area for
the 2012 No-Build, 2012 Build and 2012 Build with Mitigation conditions.  The tabulated results
clearly indicate that the LOS for all intersections will operate at acceptable conditions except for
IH-10 at Yale Street during the AM peak hour.  A few intersections observed a slight degradation
in LOS from B to C between the build and mitigated conditions.  This type of isolated drop in
LOS can commonly occur at select signalized intersections when improving the overall mobility
throughout a roadway network.

Table 11 – Signalized Intersection LOS Comparison

2012
No-Build

2012
Build

2012
Build w/

Mitigation

2012
No-Build 2012 Build

2012
Build w/

Mitigation
Yale at IH-10 WBFR D E E D D D
Yale at IH-10 EBFR F F F D D D

Yale at Center B C C B B B
Yale at Washington C C C C C C

Heights at IH-10 WBFR C C C C C C
Heights at IH-10 EBFR C C B D F D
NB Heights at Center B B B B B C
SB Heights at Center B B B B C C
Heights at Washington C C C D D D

INTERSECTION

AM Peak Hour LOS PM Peak Hour LOS
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IX. ALTERNATIVE ANALYSIS BASED ON CITY VOLUMES

Following the submittal of the TIA dated December 13, 2010, as well as discussions following the City of
Houston’s review of the study,  both Kimley-Horn and Associates, Inc. and the City staff agree that the
TxDOT volume projections analyzed in the initial TIA represent a conservative scenario for the
interchanges of IH-10 at Yale Street and Heights Blvd.  Although it is accepted practice to use the known
TxDOT projections when forecasting volumes on their facilities, the City has developed alternative
volume projections that were derived from the Houston-Galveston Area Council (H-GAC) Regional
Model. At the request of the City, the following analysis is being presented using these volumes.

The City’s traffic volumes were developed by Public Works staff utilizing the H-GAC Regional Model to
update the study area near IH-10 at Yale Street and Heights Blvd.  In addition to adding the IH-10
proposed frontage road connections, land uses within the study area were updated to include the proposed
retail development.  After updating the H-GAC Regional Model, 24-hour traffic volumes were extracted
at  the  intersections  of  IH-10  frontage  roads  with  Yale  Street  and  Heights  Blvd.   A  K  factor  of
approximately 0.10 (the percent of daily traffic experienced during the peak period) and directional splits
of 80% for inbound traffic during the PM peak and for outbound traffic during the AM peak were used to
estimate the approach volumes.  The turning movement volumes were proportionately distributed
between the possible movements for each approach based on the City’s projected numbers and traffic
engineering judgment.

A. 2012 NO BUILD CONDITIONS ANALYSIS – CITY VOLUMES
Using the volumes provided by the City throughout the study area and the same lane
configuration as analyzed in Section V, a  level  of  service  analysis  was  performed  for  the  year
2012 No Build Conditions – City Volumes for the AM and PM peak hour volumes.  The purpose
of these analyses was to attempt to identify deficiencies that may exist in the projected year 2012
No Build Conditions roadway network and to establish a baseline condition for comparison to the
build condition.  Associated traffic volumes for year 2012 No Build Conditions – City Volumes
are shown in Exhibit 16 and Exhibit 17. Table 12 shows  the  results  of  the  signalized  and
unsignalized intersections for the 2012 No Build Conditions – City Volumes.
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Table 12 – 2012 No Build Conditions – City Volumes Intersection Capacity Analysis

DELAY
(Sec/Veh) LOS

DELAY
(Sec/Veh) LOS

EB Approach 10.9 B 10.6 B
WB Approach 10.0 A 10.2 B
NB Approach 9.1 A 8.9 A
SB Approach 9.9 A 9.9 A

Yale at Koehler EB Approach 84.3 F 26.4 D
EB Approach 16.1 C 28.1 D
WB Approach 12.5 B 23.9 C

SB Heights at Second WB Approach 11.5 B 11.6 B

NB Approach 29.3 C 24.4 C
SB Approach 38.7 D 33.8 C
WB Approach 18.6 B 14.7 B
Intersection 31.7 C 25.5 C
NB Approach 64.0 E 36.8 D
SB Approach 23.1 C 38.2 D
EB Approach 18.5 B 15.0 B
Intersection 33.2 C 29.4 C
NB Approach 24.2 C 21.4 C
SB Approach 16.1 B 16.5 B
EB Approach 31.9 C 35.1 D
WB Approach 18.2 B 10.9 B
Intersection 19.8 B 18.9 B
SB Approach 31.3 C 25.3 C
EB Approach 19.6 B 10.8 B
WB Approach 8.2 A 4.1 A
Intersection 21.8 C 11.5 B
NB Approach 28.7 C 2.6 A
SB Approach 35.1 D 45.1 D
WB Approach 11.9 B 40.2 D
Intersection 24.4 C 25.7 C
NB Approach 16.6 B 20.8 C
SB Approach 15.9 B 21.6 C
EB Approach 14.4 B 17.3 B
Intersection 15.6 B 20.1 C
NB Approach 7.7 A 5.8 A
EB Approach 31.5 C 36.1 D
WB Approach 22.1 C 31.1 C
Intersection 13.7 B 12.5 B
SB Approach 16.7 B 12.9 B
EB Approach 38.5 D 12.6 B
WB Approach 16.3 B 20.7 C
Intersection 18.0 B 14.3 B
NB Approach 36.1 D 33.1 C
SB Approach 31.5 C 36.3 D
EB Approach 29.2 C 57.0 E
WB Approach 27.2 C 43.4 D
Intersection 31.2 C 39.7 D

UNSIGNALIZED INTERSECTIONS

Patterson at Koehler

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

Yale at IH-10 EBFR

Yale at Center

SIGNALIZED INTERSECTIONS

Yale at IH-10 WBFR

Koehler at Bonner

NB Heights at Second

SB Heights at Center

Heights at Washington

Heights at IH-10 EBFR

NB Heights at Center

Yale at Washington

Heights at IH-10 WBFR
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Results for the 2012 No Build Condition – City Volumes indicate that the overall LOS throughout
the  study  area  is  anticipated  to  be  better  than  the  projections  using  TxDOT’s  volumes  as
described in Section V.

All unsignalized intersection approaches in the AM peak hour continued to operate at acceptable
levels of service except for the intersection of Yale Street at Koehler Street which degraded to a
LOS F for the eastbound approach.  During the PM peak hour, all unsignalized intersection
approaches continued to operate at acceptable levels of service.  As previously discussed,  the
LOS calculation for unsignalized intersections only considers vehicles that experience delay on
the stop-controlled approaches; if the delay of the uncontrolled approaches was also considered,
the overall intersection delay would be significantly improved.  All signalized intersections
during the AM and PM peak hour experienced an increase in delay; however all are still expected
to operate at an acceptable LOS.

Upon completion of the IH-10 frontage roads and the associated traffic pattern changes, signal
timing  adjustments  would  need  to  be  made  at  all  study  intersections  to  account  for  the  re-
distribution of traffic.  Therefore, all signalized intersections were optimized and actuated-
coordinated except for locations south of the railroad which were all coded as pre-timed signals to
match their existing operations. Synchro 7TM output sheets are provided in the Appendix C.

B. 2012 BUILD CONDITIONS ANALYSIS – CITY VOLUMES
Using the 2012 traffic volumes provided by the City and adding the additional development
traffic  as  described  in Section VI, a  level  of  service  analysis  was  performed  for  the  year  2012
Build Conditions – City Volumes AM and PM peak hour total  traffic  volumes.   The purpose of
this analysis was to attempt to identify deficiencies within the network as a result of the traffic
generated by the proposed retail development and the LOS results given in this section represent
an unmitigated condition.

The previously referenced Exhibit 8 details the lane assignments and traffic control devices while
Exhibits 18 and 19 show associated traffic volumes that were used for this scenario. Table 13
and Table 14 show the results of the signalized and unsignalized intersections for the 2012 Build
Conditions – City Volumes.
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Table 13 – 2012 Build Conditions – City Volumes Unsignalized Capacity Analysis

DELAY
(Sec/Veh) LOS

DELAY
(Sec/Veh) LOS

EB Approach 11.1 B 11.1 B
WB Approach 10.3 B 10.7 B
NB Approach 9.1 A 9.0 A
SB Approach 9.7 A 9.7 A

Koehler at Bass SB Approach 9.7 A 10.2 B
EB Approach 23.5 C 497.2 F
WB Approach 14.6 B 45.3 E
EB Approach 26.1 D 43.6 E
WB Approach 30.8 D 82.1 F

Bass at IH-10 EBFR NB Approach 10.5 B 11.4 B
Drive A NB Approach 10.2 B 12.2 B
Drive B NB Approach 9.9 A 11.2 B
Drive C NB Approach 9.8 A 10.3 B
Drive D EB Approach 17.3 C 14.6 B
Drive E EB Approach 17.4 C 18.2 C
Drive F WB Approach 10.3 B 13.4 B
Drive G SB Approach 9.3 A 10.3 B
Drive H NB Approach 9.0 A 10.2 B
Drive J EB Approach 11.4 B 11.4 B
Drive K EB Approach 11.1 B 11.5 B

NB Heights at Second

SB Heights at Second

Patterson at Koehler

Koehler at Bonner

UNSIGNALIZED INTERSECTIONS

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

Based on the analysis of year 2012 Build Conditions – City Volumes, all unsignalized
intersections and driveways within the study area are expected to operate at or above LOS C.  The
only exception to be noted is the intersection of Heights Blvd and Second Street during the PM
Peak Hour which operated as LOS E and F. As previously discussed,  the LOS calculation for
unsignalized intersections only considers vehicles that experience delay on the stop-controlled
approaches, if the delay of the uncontrolled approaches was also considered, the overall
intersection delay would be considerably improved.
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Table 14 – 2012 Build Condition – City Volumes Signalized Intersection Capacity Analysis

DELAY
(Sec/Veh) LOS DELAY

(Sec/Veh) LOS

NB Approach 20.9 C 14.3 B
SB Approach 46.9 D 43.1 D
WB Approach 18.9 B 23.1 C
Intersection 33.2 C 27.0 C
NB Approach 84.0 F 46.0 D
SB Approach 13.7 B 18.0 B
EB Approach 26.2 C 24.1 C
Intersection 37.0 D 29.9 C
NB Approach 3.6 A 19.6 B
SB Approach 5.6 A 9.0 A
EB Approach 38.2 D 48.6 D
WB Approach 44.7 D 38.0 D
Intersection 9.7 A 20.0 B
NB Approach 63.3 E 21.2 C
SB Approach 9.2 A 10.8 B
EB Approach 31.0 C 40.9 D
WB Approach 9.2 A 10.8 B
Intersection 24.2 C 16.5 B
SB Approach 22.6 C 40.9 D
EB Approach 37.9 D 21.6 C
WB Approach 9.0 A 3.5 A
Intersection 24.6 C 19.1 B
NB Approach 26.7 C 21.5 C
SB Approach 35.5 D 47.3 D
WB Approach 10.5 B 11.2 B
Intersection 23.1 C 24.0 C
NB Approach 18.1 B 29.2 C
SB Approach 14.7 B 13.1 B
EB Approach 13.9 B 23.1 C
Intersection 15.3 B 22.9 C
NB Approach 6.3 A 7.7 A
EB Approach 30.8 C 34.0 C
WB Approach 22.6 C 31.5 C
Intersection 12.7 B 14.0 B
SB Approach 9.8 A 10.8 B
EB Approach 26.0 C 13.8 B
WB Approach 17.4 B 22.5 C
Intersection 11.5 B 13.4 B
NB Approach 35.1 D 31.8 C
SB Approach 39.4 D 49.5 D
EB Approach 27.6 C 57.2 E
WB Approach 26.5 C 48.4 D
Intersection 32.3 C 42.0 D

SIGNALIZED INTERSECTIONS

Yale at IH-10 WBFR

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

Heights at IH-10 WBFR

Heights at IH-10 EBFR

Yale at Center

Yale at Washington

Yale at IH-10 EBFR

Yale at Koehler

Heights at Washington

NB Heights at Center

SB Heights at Center
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Similar to the 2012 No Build Condition – City Volumes, results for the 2012 Build Condition –
City Volumes indicate  that  the  overall  LOS  throughout  the  study  area  is  anticipated  to  operate
better than the initial projections using TxDOT’s volumes, as described in Section VII.   All
signalized intersections during the AM and PM peak hour experienced an increase in delay;
however all are still expected to operate at LOS D or above throughout the study area.

Upon completion of the IH-10 frontage roads and the associated traffic pattern changes, signal
timing  adjustments  would  need  to  be  made  at  all  study  intersections  to  account  for  the  re-
distribution of traffic.  Therefore, all signalized intersections were optimized and actuated-
coordinated except for locations south of the railroad which were all coded as pre-timed signals to
match their existing operations.  All intersection phasing for the new interchanges of IH-10 at
Yale Street and Heights Boulevard in addition to the intersection of Yale Street at Koehler Street
were reviewed and approved by the City’s traffic operation division. Synchro 7TM output sheets
are provided in the Appendix C.

C. 2012 BUILD CONDITIONS WITH MITIGATION – CITY VOLUMES
Based on the COH’s TIA Guidelines, intersections that drop below LOS D as a result of newly
assigned site generated traffic must be mitigated back to baseline conditions, in this case, 2012
No  Build  Conditions.   For  intersections  where  the  baseline  conditions  operate  at  LOS  E  or  F,
measures should be taken to improve or maintain the baseline LOS with the additional
development traffic.

Analyzing the study area network using the City provided volumes and adding the projected
development traffic, all study area intersections are anticipated to operate at or above LOS D for
the AM and PM peak hours.  Although no mitigation is required by the developer based on the
analysis using City volumes, the following improvements are recommended for improved traffic
operations and have been included in the 2012 Build Conditions with Mitigation – City Volumes
in addition to the proposed roadway improvements included in Section IIIB.

Heights Boulevard at IH-10 EBFR
It is proposed that a northbound left turn lane be installed at this intersection on Heights
Boulevard.  The turn lane will provide additional storage for the proposed left turn lane from
northbound Heights Blvd to the newly constructed westbound frontage road.  Although, the
proposed development is expected to increase northbound right and left turning volumes only
slightly, this improvement should be made regardless as it would improve traffic operations at
this intersection.

Yale Street Widening
Although the intersections of Yale Street at Driveways D and E, and Yale Street at Koehler Street
are not expected to drop below LOS C for the build conditions, a continuous left turn lane along
the site’s Yale Street frontage has been proposed in an effort to improve traffic flow on Yale
Street.   In  order  to  accommodate  the  continuous  left  turn  lane,  Yale  Street  is  proposed  to  be
widened from approximately 300’ north of the existing rail crossing to the south edge of the
existing bridge over White Oak Bayou.
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A Level of service analysis was performed for the year 2012 Build Conditions with Mitigation –
City Volumes for the AM and PM peak hour total traffic volumes.  The purpose of this analysis
was to evaluate the study area with mitigation, using background traffic as well as proposed site
generated traffic. Table 15 and Table 16 show the results of the signalized and unsignalized
intersections for the 2012 Build Conditions with Mitigation – City Volumes.

Table 15 – 2012 Build Conditions with Mitigation – City Volumes Unsignalized Capacity Analysis

DELAY
(Sec/Veh) LOS DELAY

(Sec/Veh) LOS

EB Approach 11.1 B 11.1 B
WB Approach 10.3 B 10.7 B
NB Approach 9.1 A 9.0 A
SB Approach 9.7 A 9.7 A

Koehler at Bass SB Approach 9.7 A 10.2 B
EB Approach 23.5 C 497.2 F
WB Approach 14.6 B 45.3 E
EB Approach 26.1 D 43.6 E
WB Approach 30.8 D 82.1 F

Bass at IH-10 EBFR NB Approach 10.5 B 11.4 B
Drive A NB Approach 10.2 B 12.2 B
Drive B NB Approach 9.9 A 11.2 B
Drive C NB Approach 9.8 A 10.3 B
Drive D EB Approach 15.9 C 13.6 B
Drive E EB Approach 17.2 C 16.7 C
Drive F WB Approach 9.7 A 12.5 B
Drive G SB Approach 9.3 A 10.3 B
Drive H NB Approach 9.0 A 10.2 B
Drive J EB Approach 11.4 B 11.4 B
Drive K EB Approach 11.1 B 11.5 B

UNSIGNALIZED INTERSECTIONS

Patterson at Koehler

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

Koehler at Bonner

NB Heights at Second

SB Heights at Second

Based on the analysis of year 2012 Build Conditions with Mitigation – City Volumes, all
unsignalized intersections and driveways within the study area are expected to operate at or above
LOS C.   The  only  exception  to  be  noted  is  the  intersection  of  Heights  Blvd  and  Second  Street
during the PM Peak Hour which operated as  LOS E and F.  As previously discussed,   the LOS
calculation for unsignalized intersections only considers vehicles that experience delay on the
stop-controlled approaches; if the delay of the uncontrolled approaches was also considered, the
overall intersection delay would be considerably improved.
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Table 16 – 2012 Build Conditions with Mitigation – City Volumes Signalized Capacity Analysis

DELAY
(Sec/Veh) LOS

DELAY
(Sec/Veh) LOS

NB Approach 20.9 C 14.2 B
SB Approach 46.9 D 43.1 D
WB Approach 22.0 C 22.5 C
Intersection 33.9 C 26.9 C
NB Approach 67.6 E 45.6 D
SB Approach 13.8 B 18.2 B
EB Approach 26.2 C 24.1 C
Intersection 32.4 C 29.8 C
NB Approach 11.8 B 13.4 B
SB Approach 16.8 B 14.7 B
EB Approach 35.8 D 42.9 D
WB Approach 42.2 D 36.9 D
Intersection 18.2 B 19.3 B
NB Approach 25.2 C 21.2 C
SB Approach 11.6 B 12.8 B
EB Approach 33.7 C 40.9 D
WB Approach 25.6 C 11.1 B
Intersection 17.8 B 17.5 B
SB Approach 29.2 C 41.3 D
EB Approach 21.3 C 21.6 C
WB Approach 6.6 A 3.5 A
Intersection 21.4 C 19.2 B
NB Approach 17.2 B 5.4 A
SB Approach 36.0 D 40.6 D
WB Approach 10.6 B 19.3 B
Intersection 21.1 C 18.7 B
NB Approach 28.2 C 16.7 B
SB Approach 14.9 B 10.2 B
EB Approach 8.8 A 23.5 C
Intersection 16.4 B 16.7 B
NB Approach 11.8 B 7.7 A
EB Approach 36.8 D 35.2 D
WB Approach 22.6 C 31.5 C
Intersection 17.1 B 14.1 B
SB Approach 10.6 B 11.8 B
EB Approach 29.7 C 13.8 B
WB Approach 15.6 B 22.5 C
Intersection 12.2 B 14.1 B
NB Approach 35.1 D 31.8 C
SB Approach 23.5 C 49.8 D
EB Approach 29.9 C 57.1 E
WB Approach 26.5 C 48.4 D
Intersection 28.9 C 42.0 D

Yale at IH-10 WBFR

Yale at IH-10 EBFR

SIGNALIZED INTERSECTIONS

INTERSECTION APPROACH
AM Peak Hour PM Peak Hour

Yale at Koehler

Yale at Center

SB Heights at Center

Heights at Washington

NB Heights at Center

Heights at IH-10 EBFR

Yale at Washington

Heights at IH-10 WBFR
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Upon completion of the IH-10 frontage roads and the associated traffic pattern changes, signal
timing  adjustments  would  need  to  be  made  at  all  study  intersections  to  account  for  the  re-
distribution of traffic.  Therefore, all signalized intersections were optimized and actuated-
coordinated except for locations south of the railroad which were all coded as pre-timed signals to
match their existing operations.  All intersection phasing for the new interchanges of IH-10 at
Yale Street and Heights Boulevard in addition to the intersection of Yale Street at Koehler Street
were reviewed and approved by the City’s traffic operation division. Synchro 7TM output sheets
are provided in the Appendix C.
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X.    RESULTS AND RECOMMENDATIONS

The results of this traffic engineering study indicate that the construction of IH-10 frontage roads,
the associated increase in traffic volumes and change in traffic patterns will impact both mobility
and traffic operations within the study area on a greater scale than the new trips generated by the
proposed Washington Heights development.  Furthermore, it was found that the addition of the
proposed retail development is not expected to cause a reduction in LOS beyond what is expected
for year 2012 No Build conditions using the City’s volume projections.

For the TIA dated December 13th, 2010, projected traffic in the study area was derived from the
design hour volumes provided by TxDOT.  Peak hour volumes were calculated from TxDOT
projections using the methodology described in Section VA.  Proposed improvements by TxDOT
to IH-10 frontage roads at Yale Street and Heights Boulevard are anticipated to impact traffic
patterns  within  the  study  area.   This  change  in  traffic  patterns  is  expected  to  result  in  a  60%
increase in peak hour traffic  on Yale Street  and a  75% increase in peak hour traffic  on Heights
Boulevard.  The additional traffic on Yale Street and Heights Boulevard combined with the
volumes that are projected for the newly constructed frontage roads would result in deteriorated
traffic conditions at both IH-10 interchanges (Heights Boulevard and Yale Street) along with the
unsignalized intersection of Yale Street at Koehler Street for year 2012 No Build conditions.
Other signalized intersections along Yale Street and Heights Boulevard will also experience
increased delay due to an increase in traffic; however these intersections are still expected to
operate at an acceptable level of service, as defined by the City of Houston.

Upon review of the TIA dated December 13th, 2010, the City of Houston deemed the TxDOT
derived volumes to be excessively conservative when compared to the volumes from the H-GAC
Regional Model for these same roadways.  Although both volume sets are planning level
projections, the TxDOT volumes were developed prior to year 2006 whereas the City of Houston
has  made  several  updates  to  the  H-GAC  Regional  Model,  resulting  in  a  more  accurate
representation of volumes for year 2012.  The City developed 2012 design hour volumes for the
study network from the existing H-GAC Regional Model, incorporating the proposed
developments for the Heights area and provided them for use in this analysis.  At the request of
the City, these projected traffic volumes were used to complete an alternate analysis, the results
of which are described in Section IX of this study.

For the analysis dated December 13th, 2010 using TxDOT volumes, adding proposed
development traffic to the No Build conditions results in all unsignalized intersections and
driveways operating at an acceptable LOS.  The only exception to be noted is the intersection of
Heights Blvd and Second Street during the PM Peak Hour which operated as LOS E and F. As
previously discussed,  the LOS calculation for unsignalized intersections only considers vehicles
that experience delay on the stop-controlled approaches, if the delay of the uncontrolled
approaches was also considered, the overall intersection delay would be considerably improved.

Although most of the signalized intersections within the study area have a LOS D or better, the
intersection  of  IH-10  frontage  roads  at  Yale  Street  shows  LOS  E  and  LOS  F  conditions,
indicative of congested traffic conditions.  Results of the subsequent alternative analysis, using
City derived volumes, show that all signalized intersections operate at LOS D or better.  Few
driveways along Yale Street operate at LOS C during the peak hours and their larger delays can
be attributed to heavy traffic along Yale Street.  However, most delayed vehicles on these
driveways are queued within the site causing minimal interruption to on-street traffic.
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Analysis of the study results indicates that if certain mitigation measures are implemented, traffic
operations will either be maintained at baseline levels or will improve. The first recommendation
given below is necessary to maintain satisfactory traffic operations within the study area as a
result of increased traffic volumes and changed traffic patterns brought about by TxDOT's IH-10
frontage road construction.  The purpose of the remaining recommendations is to mitigate the
impacts of the additional traffic generated by the proposed retail development and imminent IH-
10 connectivity.  These recommendations are based on evaluation of 2012 No Build Conditions,
2012 Build Conditions, and 2012 Build Conditions with Mitigation using both TxDOT
projections and City derived volumes.

Due to increased traffic volumes and changed traffic patterns on study area roadways as a result
of IH-10 frontage road construction, the following recommendation should be considered
irrespective of the proposed retail/commercial development.

Heights Boulevard
Install a northbound left turn lane at the intersection of IH-10 EBFR.  The turn lane will provide
additional storage for the proposed left turn lane from northbound Heights Blvd to the newly
constructed westbound frontage road.  Even though the proposed development is expected to
increase both northbound left and right turns only slightly compared to the No Build condition,
this improvement is highly recommended because of dual left turns at IH-10 WBFR and the
improvement in traffic operations that it would permit for 2012 No Build Conditions.

To accommodate the traffic volumes expected on the surrounding roadway network as a result of
both IH-10 frontage road construction and proposed retail development, the following
improvements should be implemented.

Koehler Street
Koehler Street between Yale Street and Bass Street should be reconstructed to provide a
wider cross section that would allow 15’ travel lanes in each direction with a continuous
14’ TWLTL for access to the proposed driveways.

Yale Street Widening
Although the intersections of Yale Street at Driveways D and E, and Yale Street at
Koehler  Street  are  not  expected  to  drop  below  LOS  C  for  the  build  conditions,  a
continuous left turn lane along the site’s Yale Street frontage has been proposed in an
effort to improve traffic flow on Yale Street.  In order to accommodate the continuous
left turn lane, Yale Street is proposed to be widened from approximately 300’ north of the
existing rail crossing to the south edge of the existing bridge over White Oak Bayou.

Yale Street at Koehler Street
1. Install a fully actuated traffic signal
2. Proposed Lane Configuration for this intersection should be as follows:

a. Southbound approach – two thru lanes and one left turn lane
b. Northbound approach – two thru lanes and one left turn lane
c. Eastbound approach – one thru lane and one left turn lane
d. Westbound approach – one thru lane and one left turn lane

3. Protected – Permitted left turn phasing should be provided for all approaches
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Heights Boulevard at Koehler Street
1. Due to the City’s desire to operate traffic in the study area without a traffic signal at this

location, it is recommended that the existing stop sign controls remain on Second Street.
A stop sign shall be installed for the newly constructed eastbound approach of Koehler
Street.

2. Install a northbound left turn lane with a minimum 100' storage length at the proposed
intersection of Koehler Street/East Second Street.
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XI.    CONCLUSIONS
This traffic engineering study clearly shows that the construction of IH-10 frontage roads will
impact traffic and mobility within the study area.  Although this construction will improve
connectivity to IH-10 for local streets, the anticipated increase in traffic will greatly affect traffic
operations along most roadways, especially at major intersections.  Analysis results indicate that
current roadway infrastructure may not be fully capable of handling the additional traffic
expected in 2012 without some of the improvements that are recommended as part of this study.
To improve traffic operations, a left turn lane is proposed on northbound Heights Boulevard with
the newly constructed IH-10 frontage roads.  This enhancement improves the LOS for the
diamond intersection over the 2012 No Build conditions.  The City of Houston defines an
acceptable  level  of  service  as  being  between  LOS  A  and  LOS  D.   For  intersections  that
experience either LOS E or LOS F in the 2012 No-Build conditions, the City requires only that
the 2012 Build with Mitigation conditions maintain this level of service.  This criteria is satisfied
using the provided City’s volume projections.

The proposed Washington Heights development includes plans to significantly improve the
roadway infrastructure adjacent to the site.  The proposed Koehler Street extension and widening,
Yale Street Widening, Bass Street extension, and installation of traffic signals are some of the
traffic enhancements that would allow the 2012 No-Build level of service for each signalized
intersection to either be maintained or improved.  Following the completion of the Washington
Heights Development, the level of service at these intersections will be LOS D or better, which is
well within the City of Houston’s accepted range.  Finally, it should be noted that all of the
signalized and unsignalized intersections analyzed as a part of this study comply with the criteria
set forth in Chapter 15 of the 2009 City of Houston Design Manual using the projected traffic
volumes provided by the City.




