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Harry Wurzbach Draft Programming Assessment

Section I  Purpose of Project
1. Introduction / Background

Over the last decade, the City of San Antonio has steadily grown in population. According to the
recently released U.S. Census data, San Antonio is now the second largest city in Texas with
population of 1,373,668. One contributing factor to San Antonio’s growth is the creation of jobs to the
area. One major job creator was the Defense Base Realignment and Closure Commission, which
recommended and has expanded Fort Sam Houston by over 12,500 personnel and 46,000 military
medical training students to the area. Currently, infrastructure improvements are being made to
accommodate the growth at Fort Sam Houston East Gate along Interstate Highway 35. Harry
Wurzbach/TAPS Memorial Boulevard which connects to the Fort Sam Houston north gate continues
to experience delays due to installation’s population growth. Harry Wurzbach/TAPS Memorial
Boulevard connects Fort Sam Houston to Interstate Highway 410.

2. Scope of Work

The City of San Antonio secured the services of S&B Infrastructure, Ltd. (S&B) to provide a Draft
Programming Assessment for Harry Wurzbach/TAPS Memorial Blvd. from the Fort Sam Houston
Gate to IH410. The work provided consists of engineering services to be developed in accordance
with the City of San Antonio, Texas Department of Transportation, and Federal Highway
Administration design standards.

A. Work Requirements
(1) Utilizing existing photogrametry from previous project and/or studies create base map and
outline study area limits.

(2) Perform site visits for field reconnaissance to identify potential project constraints and issues,
including major utilities, parks, historic structures, potential hazardous materials, floodplains
and/or drainage issues, cemeteries, cultural facilities, intersection geometries, etc.

(3) Gather data to include, but not be limited to previous studies, land records, property and facility
management records, land use, engineering data, permits, public safety requirements, and/or
environmental requirements from previous studies and/or available resources.

(4) From data collected, prepare a geographical information system catalogued database.
(5) Perform preliminary hydraulic analysis for structure sizing.

(6) Identify project purpose, need, and objectives in accordance with TxDOT/FHWA planning
criteria:
(a) Identify community concerns and critical issues
(b) Review existing geometrics and compare to / identify current criteria for suburban
roadways, prepare existing and proposed typical sections.
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(c) Evaluate and identify potential route alternative(s);

(d) Identify the right of way requirements.

(e) Review and analyze available accident information to identify locations having a high
incidence of traffic accidents.

(f) Prepare a draft purpose and need statement in accordance with TxDOT/FHWA
criteria.

(7) Prepare preliminary construction cost estimate, to include proposed length, proposed
interchanges or overpasses, major drainage structures, estimated/anticipated pavement structure
(based on area designs, will not include formal design), significant traffic control/detour costs,
major utilities, anticipated environmental mitigation measures. Identify potential funding
options or assignment of costs to appropriate entities. (Miscellaneous minor items (erosion
control, pavement markings, signs) will be estimated based on a percentage in accordance with
TxDOT/FHWA criteria for preliminary construction estimates at initial planning stage.)
Compare total costs to cost per mile for similar projects in area.

(8) Prepare preliminary right of way cost estimate.

(9) Prepare Draft Programming Assessment, containing the following text and/or supporting
documentation:
(a) Brief project description;
(b) Text addressing each of the following:
(1) Conformance with the Texas Transportation Plan (TTP);
(2) Major Environmental Issues;
(3) Level of Community Support;
(4) Preliminary identification of Cost Benefits;
(5) Safety Issues;
(6) Planning Level of Service Analysis (Projected traffic volumes will be based on
data provided.);
(7) Other areas of interest;
(8) Conclusion.
(c) Project Location Map
(d) Existing and proposed typical sections.

(10) Preliminary Concept Conference (PCC) — Coordinate, conduct, and facilitate preliminary
concept conference with OWNER to review and present findings.

3. Project Description: Harry Wurzbach/TAPS Memorial Blvd.

The Harry Wurzbach/TAPS Memorial Blvd. project begins just north of the Fort Sam Houston Harry
Wurzbach (E) Gate (Latitude: 29°27'46.37"N, Longitude: 98°26'47.01"W) and ends at Interstate
Highway 410 (Latitude: 29°30'51.02"N, Longitude: 98°26'11.82"W). The length of the project is
approximately 3.61 miles long. The project is located in the City of San Antonio, Bexar County,
Texas. Harry Wurzbach is functional classified as a Major Arterial by San Antonio-Bexar County
Metropolitan Planning Organization (SABCMPO). Harry Wurzbach/TAPS Memorial Blvd. provides
access to Fort Sam Houston, Fort Sam Houston National Cemetery, Brooks Army Medical Center and
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the City of Terrell Hills. Two schools, Garner Middle School and Cole High School are located on
Harry Wurzbach. Harry Wurzbach provides connectivity to residential neighborhoods, multi-family
developments, commercial areas, recreational facilities, governmental facilities and two cemeteries.

The following Table provides a list of the major road crossings:

Major Crossing Listing

Name Approx. Station
Burr Road 58+00 Signalized
Rittiman Road 80+00 Signalized
Austin Highway (SP368) 115+20 Underpass
Eisenhauer Road 122+80 Signalized
Urban Crest Drive/ Oakwell Ct 159+10 Signalized
Oakwell Farms Parkway 171460 Signalized

4.

Data

. Data Collection

Data collection included obtaining digital aerial images 6’ resolution and 2 foot contours from
Texas Natural Resources Information System (TINRS), National Geodetic Survey (NGS)
monumentation from NGS website, field visits enabled S&B to obtain from digital
photographs, visual reconnaissance surveys of Americans with Disabilities Act (ADA)
features, and existing drainage structure sizes. Parcel information was obtained from the Bexar
Appraisal District. Existing and projected traffic counts were obtained from the San Antonio-
Bexar County Metropolitan Planning Organization.

. Base Mapping

The base mapping for the project analysis and design will be based on the aerial images and 2
foot contours files. The aerial photos were augmented with the NGS control data to assure the
images were in the correct state plain coordinate system.

. Information Provided by City of San Antonio

The City of San Antonio has provided the following information:

1. Copy of work produced for TAP Memorial Blvd. Conceptual Street Scapes

2. Pavement design, Typical Sections and pavement marking sheets for the Harry
Wurzbach Intersection Improvements at Burr Rd. and Rittiman Rd. intersection

improvement project.

3. Pavement Condition scores for Harry Wurzbach/TAPS Memorial Blvd.

Section I
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4. Bridge Layouts for the Austin Highway Underpass.

5. Traffic Counts along Harry Wurzbach/TAPS Memorial Blvd.

Section I
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Section Il Existing Conditions / Basis of Final Design

Visual Reconnaissance Survey

(A)  General Condition. Several site visits were conducted by S&B team members to fully assess
the project due to the lack of as-built drawings. See Appendix A for photographs taken during site
visits. The assessment team concentrated on obtaining information for the existing drainage and
roadway features.

(B)  Existing Typical Section. Harry Wurzbach/TAPS Memorial Blvd. consists of two 4 lane
roadway types. From Fort Sam Houston to just north of the Fort Sam Houston National Cemetery, the
4 lane roadway is undivided. From just south of Rittiman Road to IH410 the roadway is divided with
a depressed grass median. (See typical section sheets in Appendix C). Several sections of the existing
pavement showed signs of sub-grade failures. This situation is not uncommon due to the expansive
clays in the area as well as the increased traffic and vehicle loads.

(C)  Other Characteristics. During the site visit, it was noticeable that the few sidewalks that
existed were not ADA compliant. The existing sidewalk widths did not meet minimum widths and
cross-slopes on many of the sidewalks were greater than 2%, the maximum for ADA. Very few of the
transit stops were connected to the existing sidewalks. Harry Wurzbach currently does not have any
bicycle facilities, neither dedicated bicycle lanes nor wider outside shared use lanes exist.

(D) Drainage Structures. Site visits to observe the existing drainage structures were conducted.
The results are shown below:

Approx. Station Size Design Designation
25+00 6°x 5’ SBC Culvert A
48+00 5’x5”SBC Culvert B
67+00 10°x 5.5 SBC Culvert C
75+00 6°x 5" SBC Culvert D
77+00 6°’x 2’ SBC Culvert E
106+00 6°x 6° SBC Culvert F
153+00 2-6’x5” MBC Culvert G
168+00 7’X 6" SBC CulvertH

Section Il
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Section III S&B Engineering Analysis and Recommendations
1. General Analysis and Recommendations

The S&B team analyzed the Harry Wurzbach/TAPS Memorial Blvd. project to develop a program
assessment that would meet the needs of the community and satisfy Federal Highway Administration
(FHWA) and Federal Transit Administration (FTA) criteria for future funding. The existing
conditions were analyzed to assure that all current corridor deficiencies were addressed. Though the
existing corridor makes an attempt to accommodate multiple modes of transportation, there are several
deficiencies which need to address.

The San Antonio-Bexar County MPO currently classifies Harry Wurzbach as a “POOR” roadway
segment for bicycle quality of service. The existing roadway has no bicycle lanes, either dedicated or
joint use type. In order to include bicycling as a mode of transportation, the proposed typical section
should have one dedicated bicycle lane in each direction of travel. The bicycle lanes will improve the
bicycling mode of transportation in the corridor.

As previously stated, the existing sidewalks do not provide a continuous pedestrian linkage through
out the corridor. Existing sidewalks do not meet Americans with Disabilities Act (ADA) requirements
for width and cross-slope. The proposed corridor will have six foot sidewalks. There may be locations
with restricted right of way and cross-sectional elements constraints that the sidewalk may need to be
4 to 5 feet wide, still meeting ADA requirements. Sidewalks will be located on each side of the road
and wheelchair ramps will be located at the cross streets. Additionally the sidewalks will be seated
from the curb where ever the cross-sectional elements allow.

Via Metropolitan Transit operates several bus routes number 509 and 647 along Harry Wurzbach.
Improvements to the transit will include the placement of bus stops and shelters to provide
connectivity to sidewalks. The placement of bus pull-outs will decrease interruption to traffic while
buses are loading and unloading. Concrete bus pads will add to the preservation of the pavements.

Vehicular traffic along Harry Wurzbach is in need of several improvements. The City of San Antonio
is currently in the process of making improvements along Harrry Wurzbach at Burr Road, Winans
Road and Rittiman Road intersections. The improvements at Rittiman road will involve the full
reconstruction and widening of the existing pavement. This section of pavement is excluded from the
preliminary cost estimates. Improvements to vehicular traffic include the full reconstruction of the
pavement, adding left turn lanes, addition of curbs, replacing traffic signals and reconfiguring
intersections for improved efficiency. Additional improvements are discussed in the following
sections.

2. Proposed Typical Sections

The proposed typical section elements including number of lanes, lane widths, clear distances,
sidewalks and median types were determined based on FHWA and TxDOT criteria. The existing

average daily traffic counts and projected traffic counts did not warrant increasing the number of

Section III
Page 6



Harry Wurzbach Draft Programming Assessment

travel lanes from the existing 4 lane, 2 each way, section. The typical section from Fort Sam Houston
to south of Rittiman will consist of a 4 lane roadway with bicycle lanes and a median. The type of
median (flush or raised) will be determined in the Preliminary Design phase after public meetings on
the issue are conducted. A raised median will allow for greater mobility and provide a location for
landscape areas. A flush median will provide for greater access to streets and alleys in Terrell Hill.
The typical section from North of Rittiman to IH410 will consist of a 4 lane roadway with bicycle
lanes, curbs, sidewalks and a depressed median. The depressed median will allow for landscaping in
the median area. See Appendix C for the existing and proposed typical sections.

3. Drainage

Within the Harry-Wurzbach/TAPS Memorial Blvd. project limits, there are eight (8) existing cross
drainage structures and labeled from this point forward A thru H from South to North. The design
criteria for Harry-Wuzrbach/TAPS Memorial Blvd. report is determined by the COSA Design
Guidance Manual. Based on the guidelines, on page 4-3 under culverts, it is required to use the
TxDOT Hydraulic Design Manual for the design criteria.

For preliminary purposes, the Rational Method was used to determine the runoff for drainage areas A
thru H. However during the actual design phase, a more in depth drainage study needs to take place
using the SCS method on drainage areas greater than 200 acres. Drainage Areas C, D, and G will need
to be reevaluated using the SCS method but at this time by using the Rational Method Culvert “C”
currently meets the design criteria. Culverts D and G need to be replaced but once the SCS method is
use to analyze the existing culverts the size of culvert may increase. The Average Runoff Coefficient
“C” values used were determined by looking at aerial maps and determining what overall C factor to
use for each area. Average rainfall intensities where used for the San Antonio area with minimum
time of Concentration of 10 minutes. Under these guidelines, an analysis of the existing cross
drainage structures needs to meet the 25 year event. If they do not meet the 25 year event, a proposed
cross drainage structure needs to be designed to meet the 25 year event.

Based on the design criteria set above, three (3) out of the eight (8) existing cross drainage structures
did not meet the design of a 25 year event. The culverts that did not meet the 25 year event, a design
analysis was performed to determine the size of structure that would convey the 25 year event. The
cross drainage structures that did meet the 25 year event extending the existing cross drainage
structure is proposed on each side to fit in the ultimate proposed roadway section for Harry-
Wurzbach/TAPS Memorial Blvd.

The following are the preliminary design analysis for each cross drainage structure.

Section III
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At approximate Station 25+00R1 is Culvert “A”, an existing 6’x5” SBC with a Runoff of 224cfs. The
culvert analysis meets the 25yr event. Propose extending both ends by 10LF and adding new
Headwalls.

At approximate Station 48+00R1 is Culvert “B”, an existing 5°x5° SBC with a Runoff of 153cfs. The
culvert analysis meets the 25yr event. Propose extending both ends by 10LF and adding new
Headwalls.

Section III
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At approximate Station 67+00R1 is Culvert “C”, an existing 10°x5.5” SBC with a Runoff of 295cfs.
The culvert analysis meets the 25yr event. Propose extending both ends by 10LF and adding new
Headwalls. During the design phase, use the SCS method to determine the runoff.

At approximate Station 75+00R1 is Culvert “D”, an existing 4~6’x5" SBC with a Runoff of 700cfs.
The culvert analysis meets the 25yr event. Propose extending both ends by 10LF and adding new
Headwalls. During the design phase, use the SCS method to determine the runoff.

Section III
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At approximate Station 77+00R2 is Culvert “E”, an existing 6’x2’ SBC with a Runoff of 399cfs. The
culvert analysis does not meet the 25yr event. Propose 3~8’X4’ total 354LF with new Headwalls.

At approximate Station 106+00R2 is Culvert “F”, an existing 6’x6’ SBC with a Runoff of 546c¢fs. The
culvert analysis does not meet the 25yr event. Propose 2~7°X6’ total 212LF with new Headwalls.

Section III
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At approximate Station 153+00R2 is Culvert “G”, an existing 2~6’x5" SBC with a Runoff of 555.6cfs.
The culvert analysis does not meet the 25yr event. Propose 3~7°X5’ total 273LF with new Headwalls.
During the design phase, use the SCS method to determine the runoff.

At approximate Station 168+00R2 is Culvert “H”, an existing 7°x6’ SBC with a Runoff of 200cfs.
The culvert analysis meets the 25yr event. Propose extending both ends by 10LF and adding new
Headwalls.

Additional analysis and design will be performed with the development of the project.

Section III
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4. Community Coordination

S&B Infrastructure has worked closely with the public governmental entities directly impacted by the
Harry Wurzbach/TAPS Memorial Blvd. project. S&B has been in constant communication with the
City of San Antonio, the City of Terrell Hills, Bexar County and the Fort Sam Houston Army
Installation. The S&B Staff presented before the City of Terrell Hills City Council Meeting on
Monday February 15th. The result of the presentation and question and answer session was a
unanimous vote by the Council to present San Antonio City Councilman John Clamp with a letter
supporting the project. Other efforts undertaken by S&B include coordinating with the City of San
Antonio Mayor’s office, the Fort Sam Houston Public Information Officer and Bexar County
Commissioner Kevin Wolff’s office to secure letters of support. At this point in time while those
letters have not been secured, S&B has been given assurances that the letters will be drafted and sent
to either the Councilman’s office or S&B’s San Antonio office. Once all four letters have been
collected, S&B will make certain that they are shared with the appropriate City of San Antonio staff.

S. Traffic Analysis

The MPO provided GIS data with traffic counts through out the project limits that broke up the project
into 15 segments. Within this segment, a length was given with a time lapse for travel time and
average speed. Also, within this data the 2010, 2025 and 2035 ADT’s were provided.

S&B also collected data for the analysis by driving the project limits during the peak hours in the
morning (7am to 9am), afternoon (11am to 1pm) and evening (4pm to 6pm) for each segment. The
segments coordinated with each segment provided by the MPO for comparison. Each segment for
each time frame was driven and timed three times each direction. The average time was used for the
analysis.

Based on the COSA design manual, the Highway Capacity Manual (HCM) is required to determine
the Level Of Service (LOS) and design criteria for Harry-Wurzbach. Based on the HCM, Harry-
Waurzbach falls under the classification of an Urban Arterial Roadway. The design criteria for this
would then be chapter 11. Worksheet 11-37 and Table 11-1 Arterial Levels of Service Class I was
used to determine the level of service based on average travel speed (MPH) per each segment defined.

Part of the data was analyzed using chapter 7, Multilane Rural and Suburban Highways. Using the
Planning Analysis Worksheet 7-37 of the HCM the LOS was determined for each segment. A spread
sheet was developed to show the LOS for each segment. This data would be used later to compare
what was analyzed using chapter 11.

Section III
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TABLE 11-1 ATERIAL LEVELS OF SERVICE

ARTERIAL CLASSIFICATION

I II I
Range of free-flow
Speeds (mph) 45 to 35 35t0 30 35t0 25
Typical free-flow
Speeds (mph) 40 33 27
LEVEL OF SERVICE AVERAGE TRAVEL SPEED (MPH)
A >35 >30 >25
B >28 >24 >19
C >22 >18 >13
D >17 >14 >9
E >13 >10 >7
F <13 <10 <7

Once all the worksheets had been completed for each segment with all the data collected a spread
sheet was created to compare this information and determine what upgrades, if any, should be
recommended. From the analysis, an overall average was determined for each direction of traffic,
southbound and northbound, during the morning, afternoon and evening peak hours. In the morning
Peak Hour gave a LOS C Southbound and LOS B Northbound. For the afternoon Peak Hour a LOS B
Southbound and LOS C Northbound was analyzed. In the evening Peak Hour a LOS B Southbound
and LOS D Northbound was analyzed. It is recommended for the LOS D Northbound in the evening
to be considered for an upgrade.

Taking a closer look into the study by segments, only a few segments had LOS F while some others
were at LOS A. A recommendation of adding left and right turn lanes in the areas with LOS F and
LOS D. In the areas where there are existing turn lanes it is recommended to analyze and upgrade the
existing storage length to increase the LOS to C.

6. Alternatives

Upon completion and evaluation of the level of service analysis, the delays attributed to the
Eisenhauer Road traffic signal were evident. The five-legged intersection and heavy left-turn
movements observed, create excessive delays for Harry Wurzbach through traffic. The proposed
alternative will be to create an underpass at Eisenhauer Road. The close proximity to the Austin
Highway Underpass allows for the depressed grades to continue under Eisenhauer Road. This
alternative will require ramps to be constructed south of Austin Highway. The Austin Highway bridge
outside spans will need to be removed and retaining wall to be placed in order for the ramps to remain
within the existing right-of-way. The northbound exit ramp will continue past Austin Highway to
provide access to Eisenhauer Road. The northbound ramp will continue back to Harry Wurzbach as an
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entrance ramp. The southbound exit ramp from Harry Wurzbach to Eisenhauer will align with the
existing Old Harry Wurzbach alignment, providing continuity to Austin Highway. This alternative
will allow for free flow of traffic along Harry Wurzbach through the Eisenhauer intersection. See
Appendix E for the Alternative layout.

7. Construction Cost Estimates

Preliminary cost estimates were developed for the roadway improvements previously discussed. The
estimates shown in Appendix I were developed in detail to follow the proposed typical sections and
define the items included in the total project cost. Unit prices were based on City of San Antonio
average bid prices in January 2011. The total project cost with the Eisenhauer Road Alternative 1
included is $53,933,000. The cost of the Eisenhauer Road alternative is $8,173,000.

8. Purpose and Need

FHW A requires the project purpose and need to be defined for the development of the environmental
documentation.

A. Purpose:
Development of the roadway facility that provides access to a national cemetery, a military installation
and multiple cities, to provide safe and efficient multimodal movement of people and goods.
Multimodal elements shall include vehicular, pedestrian and bicycle modes of travel.

B. Need:

Harry Wurzbach provides access to Fort Sam Houston National Cemetery, For Sam Houston, City of
San Antonio and City of Terrell Hills. The Harry Wurzbach does not provide safe and efficient travel
for Pedestrian, Bicycle, Transit and Vehicular traffic. Pedestrians do not have ADA compliant
sidewalks throughout the project. The few sections of sidewalks there are do not meet ADA
requirements. Bicyclists do not have designated travel lanes and the existing facility is has a poor
bicycle rating by the SA-BC MPO. Most Transit stops do provide pedestrian linkage to the transit
system. Buses loading and unloading during peak hours provide addition reduction in travel speed and
reduce the level of service of the facility. Vehicular traffic has a poor level of service for current traffic
travel rates. As traffic counts increase the LOS will continue to deteriorate.

Section III
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Section IV Draft programming Assessment

The Harry Wurzbach/TAPS Memorial Boulevard project located in the City of San Antonio, Bexar
County, Texas will provide an efficient multimodal transportation linkage to Fort Sam Houston, Fort
Sam Houston National Cemetery, Brooks Army Medical Center and the Cities of San Antonio and
Terrell Hills. This project provides for the rehabilitation of the existing roadway and adding
operational improvements such as turn lanes, an underpass, bus turnouts, bicycle lanes and sidewalks
to Harry Wurzbach/TAPS Memorial Boulevard. The existing facility is a four-lane roadway with the
majority of the roadway having a depressed median. The roadway experiences numerous delays due
to the lack of left turn lanes and long delays at major intersections. Harry Wurzbach/TAPS Memorial
Boulevard serves as the direct route to the Fort Sam Houston National Cemetery the final resting place
of many of our service men and women.

The Harry Wurzbach/TAPS Memorial Boulevard project is approximate 3.6 miles long, from the Fort
Sam Houston Installation Gate to south of IH410. The project is consistent with the San Antonio
Bexar County Metropolitan Mobility Plan “Mobility 2035”, but due the funding constraints the project
is unfunded in the plan. The project is also consistent with the San Antonio-Bexar County MPO
Bicycle Master Plan.

As with most projects, the Harry Wurzbach/TAPS Memorial Boulevard project has several
underground storage tanks, leaking petroleum storage tanks and dry cleaner sites along the project site
that will have to be evaluated closer during the project development phase but no major environmental
issues have been identified along the project at this time.

Coordination and communication with the local governmental stakeholders will be important to the
success of the project. Several entities like the City of Terrell Hills, Bexar County, City of San
Antonio and Fort Sam Houston have expressed their support for the project. Each expressed support
for any improvements that can be made to Harry Wurzbach/TAPS Memorial Boulevard to improve
mobility and drainage in the community.

The project will provide immediate benefits to the users of the roadway by reducing traffic delays.
Additional benefits of the project will be the enhancement of the multimodal transportation elements:
transit, bicycling and walking. The improved travel times will increase the movement of buses and
addition of bus pull-outs will keep buses from impeding traffic flow while at loading/unloading stops.
The addition of bicycle lanes will provide for a dedicated and safe space for bicyclists commuting
along the roadway (currently there are no bicycle lanes). Sidewalks along the entire project will
provide for contiguous pedestrian movement as well as being ADA compliant. Left-turn lanes will
provide benefits to through traffic by providing a storage area without impeding through traffic and
reducing travel speeds. The preliminary construction cost for the proposed upgrades on Harry-
Wurzbach/TAPS Memorial Blvd. is $66,717,000.00. Additional traffic studies are needed to quantify
the benefits to the users due to reducing delays.
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The existing roadway can be significantly
enhancement to increase the safety to
motorist, bicyclist and pedestrians. The lack
of left turn lanes and congested intersections
increase accident rates. During one of the field
visits for this project, an accident occurred
that involved a motorcycle police officer and a
SUV attempting to make a left turn.
Bicyclists do not currently have dedicated
lanes and must travel in the regular vehicular
travel lanes. The majority of the project does
not have sidewalks and the few existing
sidewalk sections do not meet ADA standards.
There are numerous locations which show
clear sign of heavy pedestrian usage with no
sidewalks. Physically Challenged people in
wheel chairs must travel in the roadway
competing with vehicles in order to be able to
commute along the route.

Preliminary level of service analysis for 2011 traffic showed segments of Harry Wurzbach/TAPS
Memorial Boulevard were operating at a Level of Service (LOS) “F”. The average LOS for the
corridor is currently operating at a LOS “C”. This LOS will degrade as traffic volumes increase with
additional personnel assignments to Fort Sam Houston and Brooks Army Medical Center as a result of
BRAC.

The Harry Wurzbach/TAPS Memorial Boulevard project will provide quality of life enhancements to
the City of San Antonio, City of Terrell Hills, Bexar County and Fort Sam Houston (BAMC) by
improving the mobility of multiple modes of transportation. The project will reduce travel times for
passenger and transit vehicles and increasing safety. Safety for both pedestrians and bicyclists will be
enhanced by having contiguous ADA compliant sidewalks and bicycle lanes. The project will be
developed in phases beginning with the preliminary engineering phase to refine the project design
elements and costs. $600,000 is being requested to continue the development of the Harry
Wurzbach/TAPS Memorial Boulevard project.
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APPENDIX A
LOCATION MAP



&

END PROJECT

CS

# @ [H410 ‘ F . ) B
\ | — ] [ 1 (
S
42 & r Park _ -
— - ] ~ N \I 7 I .
L. - .
s L 27 STATE OF
B I | N N
5 Y- ; -V ji TEXAS
[/ | \ ,
I Vo / : _
:l__l— I) | Sunset // / 1
1 11 . Memarial . [ I 1/ 1
B ; T~ - p i ]
Agudas Achim I 1
Memorial [ )i )
4 < S Garden: ( [ 7 ’I
) - | I /
A — —I—/ A
) ) Y\ P& ]
7 m -— §
L / A\ M
I @&’ 5
- ' — RITTIMAN RD ] H
[\ \ Iz | \ ] .
— ) .
] - \,{/ James |
\\ Park \
hot TERRELL . r —L BEXAR COUNTY
HILLS
—Irop4,592 - -
BEGIN PROJECT | 1 /1 W) -s°"‘,."°“"°': 2)
FORT SAM HOUSTON 7 A s X
B GATE ] | 3 s
> — | }\ 4 7 — LOCATION MAP
I oy SR N R W ~ s HARRY WURZBACH
gun&.ﬁ'{fm ) TAPS MEMORIAIL BLVD
i > an tonio g \ 5
;::m goun‘t‘r';tClub S 7 DRAWN BY: BP DATE: SCALE:1"= 3500
\ JCHECKED BY: MCR [DATE: PROJECT NO:
/ | _{_ APPROVED BY: DATE:
/. I San | ) ERVES FEDERAL AID PROJECT NO. o
l : Botonesl * I l 6 1
- nke Park 2’;,”,‘5‘;’.‘,’ STATE DIST. COUNTY
, /’_/E | TExas | sat BEXAR
\ //¥* S | l CONT. SECT. JoB HIGHWAY NO.




Harry Wurzbach Draft Programming Assessment

APPENDIX B
PHOTOGRAPHS



Harry Wurzbach / TAPS Memorial Blvd.

IH410 - Harry Wurzbach Exit

IH410 Frontage Road at Harry Wurzbach
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach at North End of Project

Harry Wurzbach National Cemetery Signage
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach TAPS signage

Harry Wurzbach - No Sidwalks
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach at Eisenhauer Rd

Harry Wurzbach at Austin Highway Underpass
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach Side Ditch Drainage Structure

Harry Wurzbach Pedestrians No Sidewalks
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach Non-ADA Compliant Sidewalk

Harry Wurzbach Pedestrian Path No Sidewalks
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach Approaching Rittiman Rd

Harry Wurzbach Pedestrians BAMC Students
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach at Cole High School Entrance

Harry Wurzbach Side Ditch Drainage in Terrell Hills
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach Fort Sam Houston National Cemetery Entrance

Harry Wurzbach Fort Sam Houston National Cemetery Entrance
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach Approaching Burr Rd

Harry Wurzbach Approaching Burr Rd.
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach Fort Sam Houston Golf Club Entrance

Harry Wurzbach Fort Sam Houston Gate
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Harry Wurzbach / TAPS Memorial Blvd.

Harry Wurzbach Vehicular Accident
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" City of San Antonio Desigh Summary Report

The DSR is intended to be a tool that can be used by the Project Delivery team to anticipate and
memorialize basic project information, with the objective being to minimize or eliminate rework,
last minute surprises, and their associated costs and delays.

Although the DSR addresses a wide range of issues that can affect the design and delivery of a
project, every project is unique and, as such, every project warrants thoughtful consideration
about how its design and construction will be accomplished. Not all factors identified in the DSR
will apply to each project and factors will arise on some projects that are not addressed in the
standard DSR. Those individuals contributing the DSR are encouraged to think comprehensively
and tailor their use of the DSR form to meet the unique needs of the project.

It is likely that the DSR will be partially completed prior to the Initial Scope Meeting (ISM) and
updated from time to time as the project progresses. As information is added or revised, it is
strongly recommended that they be associated with a date and the author of the change.
Information that is outdated should not be deleted, but stricken, so as to preserve a more
complete record of the progression of the project design. The ISM should be stored on the Web
Portal and available for all parties to review. The City PM and the Consultant PM should be the
only parties that can modify the ISM.

I. SCHEDULING, FUNDING, AND DELIVERY

Project: Harry Wurzbach Development of a draft Programming Assessment

Type of Project: Rehabilitation

Project Background, History, Goals and Objectives: Route Study and Report Phase

City Council District: 10
Other Projects affected by this project: Other Projects

Preliminary Engineering Report Required (COSA PM Decision) yes/no

Project Schedule Start Completion
Duration
Design M/D/YYYY M/D/YYYY

days
Environmental/Permitting M/D/YYYY M/D/YYYY

days
ROW Acquisition M/D/YYYY M/D/YYYY

days
Construction M/D/YYYY M/D/YYYY

days

Programmed Funding and Date Available (Excluding Utility Costs):
Design $0.00 Date M/D/YYYY
ROW 0.0 Date M/D/YYYY
Construction 0.0 Date M/D/YYYY

olo

Project Construction Cost Estimate History (Excluding Utility Relocation Costs):
Level 1 Project Estimate $0.00 Date M/D/YYYY
Level 2 Project Estimate $0.00 Date M/D/YYYY



PER Project Estimate $0.00

40% Design Project Estimate $0.00
70% Design Project Estimate $0.00
95% Design Project Estimate $0.00

Project Funding Partners and Description of Work, etc.

[J] SAWS - Description of Work, Etc.
Level 1 Project Estimate
Level 2 Project Estimate
PER Project Estimate
40% Design Project Estimate
70% Design Project Estimate
95% Design Project Estimate

[] CPS - Description of Work, Etc.
Level 1 Project Estimate
Level 2 Project Estimate
PER Project Estimate
40% Design Project Estimate
70% Design Project Estimate
95% Design Project Estimate

[] TxDOT - Description of Work, Etc.
Level 1 Project Estimate
Level 2 Project Estimate
PER Project Estimate
40% Design Project Estimate
70% Design Project Estimate
95% Design Project Estimate

[ ] ROW Costs - Description of Work, Etc.

Level 1 Project Estimate
Level 2 Project Estimate
PER Project Estimate

40% Design Project Estimate
70% Design Project Estimate
95% Design Project Estimate

[l Environmental Costs - Description of Work, Etc.

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

Level 1 Project Estimate
Level 2 Project Estimate
PER Project Estimate

40% Design Project Estimate
70% Design Project Estimate
95% Design Project Estimate

[] Capital Administration Costs - Description of Work, Etc.

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

Level 1 Project Estimate
Level 2 Project Estimate
PER Project Estimate

40% Design Project Estimate
70% Design Project Estimate
95% Design Project Estimate

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

Date
Date
Date
Date

Date
Date
Date
Date
Date
Date

Date
Date
Date
Date
Date
Date

Date
Date
Date
Date
Date
Date

Date
Date
Date
Date
Date
Date

Date
Date
Date
Date
Date
Date

Date
Date
Date
Date
Date
Date

M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY

M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY

M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY

M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY

M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY

M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY

M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY
M/D/YYYY



Project Delivery

Anticipated method of project delivery
X Design-bid-build

L] Competitive Sealed Proposals (list factors influencing awards)
] Cost (000%)
] Schedule (000%)
] Prior Experience (000%)
] Other (000%)

L] Construction Manager at Risk
] Design-Build

Il. EXISTING CONDITIONS

A1. Existing typical roadway conditions for Harry Wurzbach (From 900ft south of Rittman Rd to
IH410)

1. Number of traffic lanes 4

2. Approximate lane width 12ft

3. Approximate shoulder/parkway width Varies

4. Sidewalks A small section of the project 2' wide
5 Median width 20'

6 Curbs Yes

7. Underground Storm Drainage System Yes

A2. Existing typical roadway conditions for Harry Wurzbach (From Fort Sam Gate to about 900ft
south of Rittman Rd)

1. Number of traffic lanes 4
2. Approximate lane width 12ft
3. Approximate shoulder/parkway width varies
4. Sidewalks None
5. Median width No
6 Curbs No
7. Underground Storm Drainage System No
B. Existing bridge and bridge class structure data

1. Name of stream, tributary, etc Name
2. Structure type Type
3. Structure length Length
4. Date of construction M/YYYY
5. Is structure adequate for:

a. Roadway Yes

b. Sidewalk and pedestrian Yes

¢. Hydraulic capacity Yes

C. Underground and cross drainage facilities:

Location A Description: SBC 6' X 5' Meets 25Yr Event
Location B Description: SBC 5' x 5' Meets 25Yr Event
Location C Description: SBC 10' X 5.5' Meets 25Yr Event
Location D Description: MBC 4~6' X 5' Meets 25Yr Event
Location E Description: SBC 6' X 2' Does not meet 25Yr Event
Location F Description: SBC 6' X 6' Does not meet 25Yr Event
Location G Description: MBC 2~6' X 5' Does not meet 25Yr Event
Location H Description: SBC 7' X 6' Meets 25Yr Event

D. ROW

Existing ROW width

Length



Is ROW adequate?

Existing Sidewalks (Condition 0-3)
Existing Curb Ramps (Condition 0-3)
Estimated number of adjacent parcels
Estimated number of parcels required
Will “corner clips” be acquired? Yes
Characterize adjacent land use: Description

B

E. Environmental
Potential environmental concerns (i.e., gas stations, industrial sites, auto shops, landfills,
etc.: Description: Describe
Existing Creeks and/or Tributaries: Description: Describe
Potential Historical Area (50 years or older) Description: Describe
Potential Archeological Sites: Description: Describe
Potential Endangered Species Habitat Area: Description: Describe
Project over Edwards Aquifer Recharge or Transition Zone: Description: Describe

F. Constraints
Schools: Yes
Parks: Description
Businesses: Yes
Cemeteries: Yes

Trees: Description
Other: Golf Course

G. Railroads:  [] crossing [] adjoining [] grade separation
Railroad owner: Owner's Name
Type of warning device:
[ ] Passive

[] Flashing lights only
[] Lights and gates
[] Other (pre-emption, crossing consolidation, etc.): Explain

H. Airport Clearance Zone issues: None

I. Preliminary Utility Inventory (Briefly describe facilities, locations, age, adequacy (if known),
condition (if known), anticipated or potential conflict, conceptual approach, and any especially
critical issues related to the utility.)

Sanitary Sewer: Yes

Water: Yes

Natural Gas: Yes

Underground Electric: Description
Overhead Electric: Yes

Cable Television: Yes
Telephone: Yes

Other: Description

Will the Utility Owner or Design Consultant perform conflict assessment and design?
Utility Consultant

Sanitary Sewer

Water

Natural Gas

Underground Electric

Overhead Electric

Cable Television

I I
I I



Telephone L] L]
Other O] L]

Will utility owner joint bid or perform work ahead of City project?
Joint bid Prior to Project

Sanitary Sewer

Water

Natural Gas

Underground Electric

Overhead Electric

Cable Television

Telephone

Other

|
|

Owner of poles supporting overhead lines Utility Co
Are there locations of multiple contacts? Yes
Any AC water or sewer lines? Yes

K. Are there any existing traffic signals, crosswalks, school zones, fire stations, emergency
medical facilities, etc. that warrant special design consideration? Description

L. Any other relevant information about the project that should be considered, such as existing
historic structures or aesthetic design enhancement? Description

lll. BASE MAPPING, GEOTECHNICAL & ENVIRONMENTAL,
PERMITTING, & COMMUNITY RELATIONS ISSUES

Surveying and Mapping

Is aerial topo and mapping desired? Y Scale: 1’=40’
X planimetric
[] orthophoto
X contours
Coordinate system to be used: State Plain South Central Texas
Vertical control system to be used: NAD 83

ROW and/easements required? X Yes [] Unknown 1 No
Conceptual ROW Expansion approach (e.g., corner clips only, equal amounts both sides, all on
one side, variable, etc.) Description

Locate apparent ROW only [ ] Locate and resolve ROW and side lot lines []
Tree mitigation survey requirements (e.g., tie clusters, all trees over certain diameter, trunk size

only, canopy) Description

Geotechnical and Environmental Investigations

Soil types in project area per Bexar County Soil Survey: Narrative

Are geotechnical reports for other projects in or near the area available and adequate for use on
this project? X Yes [ ] No (list)

Drilling and/or testing required for
X] Pavement design
[] Bridge class structures
[] Scour Analysis
X] Trench Excavation Protection



[] Subsurface Investigation (rock, groundwater, etc)

X Provided by geotech
[] Provided by City
Scour analysis required?

Pavement Design(s)

Permitting Issues

Cultural resource survey required?
Historic Preservation Permit likely?
NEPA Permit likely required?
Hazardous Waste Contamination assessment
Endangered species assessment needed?
USACE401 permit likely?
USACE404 permit likely?

[ ] Nationwide

[ Individual
Wetlands delineation survey required?
Environmental Waste Management Plan,

Spec’s, Quantities, & Details

WPAP (TCEQ Permit likely required)?
Tree Permit required?
TxDOT ROW permit required?
Railroad permit required?

TDLR Review
X] Submitted by City
[] Submitted by Design Consultant

TDLR Inspection
X Coordinated by City
[] Coordinated by Design Consultant

San Antonio River Authority
Sand and Gravel Permit
X] Submitted by City
[] Submitted by Design Consultant

Community relations issues

Is a formal public relations plan required? TBD
Project info website required?

Stakeholder list required?

Project PowerPoint required?

Is coordination of historic district or enhancements required

Public meetings (Check all that apply)

None

Pre-design

Preliminary design concept

Interim meeting(s) — estimated # 00
Present final design
Pre-construction

Construction — estimated # 00

I

Special requirements
X] Mailed notifications

] Yes X No

[ ]Yes []No
[]Yes X No
] Yes X No
X Yes [] No
] Yes X No
] Yes X No
] Yes X No

] Yes X No

[ ]Yes []No
X Yes [ ] No
[]Yes X No
X Yes [] No
] Yes X No

[ ]Yes []No
[ ]Yes []No
X Yes [ ] No
[ ]Yes []No
[ ]Yes []No



[] English only
X] Spanish and English
[] Other: Description

Iv. DESIGN ISSUES
Governing Specifications: AASHTO 04

Roadways

Functional Classification for each roadway: Urban Principal Arterial

Design Speed: 45 mph

Preliminary Lane configuration

4 Number of lanes

12ft Width of lanes

= Dual Left Turn Lane Width: ##

Type Curbed Median/surface treatment (concrete, grass, landscape, etc.)
Bike Facilities (check all that apply)

X Bike Lanes How many: 2

] Bike Accommodation Lanes

] Bike Paths

Sidewalk locations: Both Sides 5' wide

Bus stop pads: X Yes 1 No

Clear Zone width: 1.5ft from face of curb to top of ditch

Conceptual parkway restoration approach: Description

Controlling geometric design criteria

[]uDC

X AASHTO

[] Other: Describe
Are any design waivers anticipated? [] Yes X No
If so, what are they? Describe

Roadway lllumination
[] Intersections only
X Continuous lighting

Photometric Design by:
[]CPS
X Design Consultant

Traffic

Are additional traffic studies/counts required? X Yes []No
Describe if yes: Describe

Are there major generators in the project area? X Yes [1No
Describe if yes: Fort Sam Houston Entrance Gate. Peek Hours.




Minimum Design Level of Service desired: C

Traffic signals
Signal head orientation [] Horizontal [] Vertical
X Mast arm [] Span wire/strain poles
Controller Type
X Type 2070 (City maintained)
] NEMA (TxDOT maintained)
Will controller maintenance be transferred to City? Yes
Are signal coordination communications facilities desired? Yes

School Zone Flashers
] None (school zone signs only)
X Roadside
] Overhead

Intelligent traffic systems issues

Storm Drainage

Design/Analysis Frequency (in years):
25 -year rainfall event  Streets (may depend on functional classification)
25 -year rainfall event Inlets
25 -year rainfall event  Underground storm drains
25 -year rainfall event  Open channels
25 -year rainfall event  Cross drainage facilities
100 -year rainfall event Creeks, rivers, etc delineated as Zone A on FIRM

Hydrology analyzed for: (Choose one of the following)
existing conditions only
[] ultimate conditions

Runoff methodology: (Choose one of the following)
X  Rational method

[] TR55
a TxDOT
[ ] Other

Minimum number of un-flooded lanes to be provided for design storm: 1

On-grade inlet preferences: Description
Grate inlet preferences: Description

Open channel preferences

Earth lined (max side slope 3:1)
Geotextile armored (max side slope 2:1)
Concrete armored (max side slope 1:1)
Gabion armored

OXIXX

] Full channel
L] Pilot channel only
Vertical wall concrete channel

X



Outfall preferences
[] Concrete chutes/scuppers
X Pipe/box culvert to toe of slope

Preliminary Maintenance Access Ramp locations: Description

Construction Phasing

Preliminary construction phasing preferences:
X Half at a time
[ ] Section by Section
[] Other: Describe

Temporary illumination to be provided? Yes

Design Enhancements

Describe preliminary design enhancements desired (concept, location, budget, etc): Description

Overhead Utility Conversion?

V. PROJECT JOURNAL

Date Initially Created: MM/DD/YYYY

Date Modified/Updated: MM/DD/YYYY
Description: Describe

Date Modified/Updated: MM/DD/YYYY
Description: Describe

Date Modified/Updated: MM/DD/YYYY

Description: Describe
Project Closed: MM/DD/YYYY
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Finally, for Vehicles 9 and 10, whose drivers were traveling at
their desired speeds, the three types of speeds have the same value.

ARTERIAL LEVEL OF SERVICE

Arterial level of service is based on average through-vehicle
travel speed for the segment, section, or entire arterial under con-
sideration. This parameter is the basic measure of effectiveness
{MOE) for Chapter I 1. The average travel speed is computed from
the running time on the arterial segment or segments and the
intersection total delay for through movements at all intersections,
To ensure that the arterial is of sufficient length so that average
travel speed is a reasonable MOE, its length generally should be
at least 1 mi in downtown areas and at least 2 mi in other areas.

Arterial level of service is defined in terms of average travel
speed of all through vehicles on the arterial. It is strongly influ-
enced by the number of signals per mile and the average intersec-
tion delay. On a given facility, such factors as inappropriate signal
timing, poor progression, and increasing traffic flow can substan-
tially degrade the arterial level of service. Arterials with medium
to high signal densities (more than two signalized intersections
per mile) are even more susceptible fo these factors, and poor
arterial level of service will probably be observed even before
substantial intersection problems occur,

The following general statements may be made regarding arte-
nial level of service:

L. LOS A describes primarily free-flow operations at average
travel speeds, usually about 90 percent of the free-flow speed for
the arterial classification. Vehicles are completely unimpeded in
their ability to maneuver within the (raffic stream. Stopped delay
at signalized intersections is minimal.

2, LOS B represents reasonably unimpeded operations at aver-
age travel speeds, usually about 70 percent of the free-flow speed
Tor the arterial classification. The ability to maneuver within the
traffic stream is only slightly restricted and stopped delays are not
bothersome. Drivers are not generally subjected to appreciable
tension,

3. LOS C represents stable operations; however, ability to ma-
neuver and change lanes in midblock Iocations may be more re-
stricted than at LOS B, and longer queues, adverse signal
coordination, or both may contribute to lower average travel speeds
of about 50 percent of the average free-flow speed for the arterial

URBAN STREETS

classification. Motorists wil] experience appreciable tension while
driving.

4. LOS D borders on a range in which small increases in flow
may cause substantial increases in delay and hence decreases in
arterial speed. LOS D may be due to adverse signal progression,
inappropriate signal titing, high volumes, or some combination
of these factors, Average travel speeds are about 40 percent of
free-flow speed.

5. LOS E is characterized by significant delays and average
travel speeds of one-third the free-flow speed or less. Such opera-
tions are caused by some combination of adverse progression, high
signal density, high volumes, extensive delays at critical intersec-
tions, and inappropriate signal timing.

6. LOS F characterizes arterial flow at extremely low speeds
below one-third to one-fourth of the free-flow speed. Intersection
congestion is likely at critical signalized locations, with high delays
and extensive queueing, Adverse progression is frequently a con-
tributor to this condition.

Table 11-1 contains the arteriai LOS definitions, which are based
On average travel speed over the arterial segment being considered
(up to and including the entire facility). It should be noted that if
demand volume exceeds capacity at any point on the facility,
average travel speed may not be a good measure of the arterial
level of service. Thus, intersection volume-to-capacity ratios
greater than 1.0 will probably result in a unacceptable level of
service on the arterial. The arterial classification concept in Table
11-1 is defined as part of the methodology to follow.

TaBLE 11-1. Aau'-ag\w_ LEVELS OF SERVICE

7 ‘\umzmu_ CLASSIFICATION
fo1 1 il
Range of free-ilow ,f’ &
speeds (mph) j 45 to_3_5*l 351030 51025
Typical free-flow !
speeds (mph) / 40 | 33 27
LEVEL OF SERVICE ! Avtf;uee TRAVEL SPEED {MPH)
A [ o238 | 230 225
B ; 228 / 224 219
C E 222 | 218 213
D , 217 | 214 29
E | 213} 210 27
F i <13/ < 10 <7

il. METHODOLOGY AND PROCEDURES FOR APPLICATION

This methodology provides the framework for arterial evalna-
tion. If field data are available, this framework can be used to
determine the level of service of a given arterial without reference
to running time and intersection delay estimates. Rather than con-
sidering field evaluation to be a lesser method, the transportation
analyst should consider such data to constitute a better and more
accurate alternative. Arterial traffic models can also be used as
alternatives for field data provided that input parameters such as
running speeds and saturation flow mtes are determined in a man-
ner consistent with the procedures in this manual, the delay calcu-
lated or estimated by the model is defined consistent with the
definition in this manuat (i.e., average stopped delay per vehicle),

Updated October 1994

and the delay outputs from the model are based on the delay
equations in this manual or have been validated with field data.

Note that field data on free-flow speed will help in determining
the arterial classification. In cases where the spectfic arterial does
not yet exist, data on free-flow speed at comparable facilities are
recommended as an estimate.

The procedure to determine arterial level of service involves
seven steps, as shown in Figure 11-2:

I. Establish the location and length of the arterial to be
considered;

ST
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Harry-Wurzbach Traffic Analysis

Field Visit
SUMMARY
|South Bound

| MORNING | Afternoon | Evening Average

Arterial SPI] Arterial Arterial SPI] Arterial Arterial SPO__ Arterial )
[From and To Seg_;ment mph LOS mph LOS mph LOS
Scott Rd to Burr Rd 1 38.4 A 36.6 A 34.7 B 36.6 A
Burr Rd to Garraty Rd 2 37.7 A 38.2 A 29.3 B 35.1 B
Garraty Rd to lvy 3 41.4 A 44.2 A 41.8 A 42 .4 A
Ivy to Wiltshare Ave 4 36.8 A 30.9 B 38.4 A 35.3 B
Wiltshare Ave to Rittiman 5 36.5 A 38.7 A 39.3 A 38.2 B
Rittiman to Corinne Dr 6 4.6 F 7.7 F 24.4 C 12.2 F
Corinne Dr to Timberlane Dr 7 36.0 A 45.0 A 40.8 A 40.6 B
Timberlane Dr to Northeast Pkwy 8 36.0 A 13.3 E 36.9 A 28.7 C
Northeast Pkwy to Austin Hwy 9 15.1 E 19.2 D 24.8 C 19.7 E
Austin Hwy to Eisenhauer Rd 10 36.9 A 21.6 D 36.9 A 31.8 C
Eisenhauar Rd to Doven Haven Dr 11 30.1 B 25.6 C 26.0 C 27.2 C
Doven Haven Dr to Urban Crest Dr 12 33.9 B 35.5 A 41.0 A 36.8 B
Urban Crest Dr to Oakwell Farms 13 12.6 F 17.2 D 18.9 D 16.2 E
Oakwell Farms to Cripple Creek Str 14 32.5 B 35.7 A 41.5 A 36.6 B
Cripple Creek Str to Dalewood 15 22.0 C 24.0 C 22.5 C 22.8 D

27.5 C 28.2 B 32.4 B 30.7 C
North Bound | |

Arterial SP[] Arterial Arterial SPI] Arterial Arterial SPL]  Arterial
From and To Segment mph LOS mph LOS mph LOS
Scott Rd to Burr Rd K 36.8 A 30.8 B 35.4 A 34.3 B
Burr Rd to Garraty Rd 2 39.6 A 35.6 A 38.2 A 37.8 B
Garraty Rd to Ivy 3 40.1 A 43.2 A 20.6 D 34.6 B
Ivy to Wiltshare Ave 4 45.5 A 39.3 A 12.1 F 32.3 C
Wiltshare Ave to Rittiman 5 19.3 D 15.2 E 9.4 F 14.6 F
Rittiman to Corinne Dr 6 27.0 C 28.0 B 27.0 C 27.3 C
Corinne Dr to Timberlane Dr 7 40.8 A 39.3 A 36.6 A 38.9 B
Timberlane Dr to Northeast Pkwy 8 40.9 A 37.8 A 36.0 A 38.2 B
Northeast Pkwy to Austin Hwy 9 26.7 C 29.9 B 19.0 D 25.2 C
Austin Hwy to Eisenhauer Rd 10 13.4 E 7.0 F 6.4 F 8.9 F
Eisenhauar Rd to Doven Haven Dr 11 44.4 A 39.1 A 39.4 A 41.0 A
Doven Haven Dr to Urban Crest Dr 12 24.5 C 26.4 C 23.3 C 24.7 C
Urban Crest Dr to Oakwell Farms 13 13.4 E 19.1 D 21.1 D 17.9 D
Oakwell Farms to Cripple Creek Str 14 32.7 B 52.8 A 23.2 C 36.2 A
Cripple Creek Str to Dalewood 15 7.2 F 6.0 F 4.6 F 5.9 F

28.0 B 25.9 C 19.8 D 27.9 C

Page 1 of 1



Harry-Wurzbach Traffic Analysis

Field Visit

MORNING AFTERNOON

South Bound RUN, s South Bound RUN, s

1 2 3 Arterial SPD | Arterial 1 2 3 Arterial SPD | Arterial
From and To Segment [Length, mi| 7:15a 7:38a B8:04a Avg, 8 mph LOS Segment |Length, mi] 12:15p 1:00p 1:45p Avg, s mph LOS
Scott Rd to Burr Rd 1 0.81 77 77 74 76.00 38.4 A 1 0.81 75 81 83 79.67 36.6 A
Burr Rd to Garraty Rd 2 (.29 28 25 30 27.67 37.7 A 2 0.29 28 26 28 27.33 38.2 A
Garraty Rd to lvy 3 0.36 30 34 30 31.33 41.4 A 3 0.36 33 29 26 29.33 442 A
vy to Wilishare Ave 4 0.16 17 15 15 15,67 36.8 A 4 0.16 17 14 25 18.67 30.9 B
Wiltshare Ave to Rittiman <] 0.24 25 24 22 23.67 36.5 A 5 0.24 25 23 19 22.33 387 A
Rittiman to Corinne Dr 6 0.07 75 62 28 55.00 4.6 F 6 0.07 10 61 27 32.67 7.7 F
Corinne Dr to Timbertane Dr 7 0.20 21 18 21 20.00 36.0 A 7 0.20 17 17 14 16.00 45,0 A
Timberlane Dr to Northeast Pkwy 8 0.14 16 13 13 14.00 36.0 A 8 0.14 13 13 88 38.00 13.3 E
Nartheast Pkwy to Austin Hwy 9 0.26 47 70 69 62.00 15.1 E 9 0.26 23 100 23 48.67 19.2 D
Austin Hwy to Eisenhausr Rd 10 0.14 15 14 12 13.67 36.9 A 10 0.14 14 16 40 23.33 21.6 D
Eisenhauar Rd to Doven Haven Dr 11 0.46 82 45 38 55,00 30.1 B 11 0.46 30 134 30 64.67 25.6 C
Doven Haven Dr to Urban Crest Dr 12 0.22 24 23 23 23.33 33.9 B 12 0.22 21 17 29 22.33 35.5 A
Urban Crest Dr to Oakwell Farms 13 0.17 48 52 46 48.67 12.6 F 13 0.17 29 23 55 35.67 17.2 D
QOakwell Farms to Crippie Creek Str 14 0.43 49 48 416 47.67 32.5 B 14 0.43 47 28 55 43.33 35.7 A
Cripple Creek Str to Dalewood 15 0.10 18 16 15 16.33 22.0 C 15 0.10 14 14 17 15.00 24.0 C
4.05 530.00 27.5 C 4.05 517.00 282 B
North Bound RUN, s North Bound RUN, s
1 2 3 Anterial SPD | Arterial 1 2 3 Anteriat SPD| Arterial
. Segment [Length, mi| 7:27a 7:50a B:15a Avg, s mph LOS Segment |Length, mil 12:00p 12:35p 1:30p Avg, s mph LOS
From and To 1 0.8t 77 89 72 79.33 36.8 A 1 0.81 87 167 90 94.67 30.8 B
Scott Rd to Burr Rd 2 0.29 25 29 25 26.33 38.6 A 2 0.29 28 30 30 29.33 35.6 A
Burr Rd to Garraty Rd 3 (.36 30 37 30 32.33 40.1 A 3 0.36 26 34 30 30.00 43.2 A
Garraty Rd to Ivy 4 0.16 13 13 12 12.67 45.5 A 4 0.16 17 14 13 14.67 39.3 A
ivy to Wiltshare Ave 5 0.24 20 90 24 44.67 19.3 D 5 0.24 36 45 90 57.00 15.2 E
Wiltshare Ave to Rittiman 6 0.07 7 11 10 9.33 27.0 C 6 0.07 10 9 8 9.00 28.0 B
Rittiman to Corinne Dr 7 0.20 16 18 19 17.67 40.8 A 7 0.20 20 18 17 18.33 39.3 A
Corinne Dr to Timberiane Dr 8 0.14 12 12 13 12.33 40.9 A 8 014 14 14 12 13.33 37.8 A
Timberlane Dr to Northeast Pkwy 9 0.26 61 22 22 35.00 26.7 C 9 0.26 44 25 25 31.33 29.9 B
Northeast Pkwy to Austin Hwy 10 0.14 14 55 44 37.67 13.4 E 10 0.14 75 71 FA 72.33 7.0 F
Austin Hwy to Eisenhauer Rd 11 0.46 38 39 35 37.33 44.4 A 11 0.46 46 42 39 42.33 39.1 A
Eisenhauar Rd to Doven Haven Dr 12 0.22 37 42 18 32.33 24.5 C 12 0.22 18 41 31 30.00 26.4 C
Doven Haven Dr to Urban Crest Dr 13 0.17 43 66 28 45 67 13.4 E 13 0.17 33 34 29 32.00 19.1 D
Urban Crest Dr to Qakwell Farms 14 0.43 48 63 31 47.33 32.7 B 14 0.43 33 29 26 29.33 52.8 A
Oakwell Farms to Cripple Creek Str 15 0.10 27 105 18 50.00 7.2 F 15 0.10 63 81 37 60.33 6.0 F
Cripple Creek Str to Dalewood
4,05 520.00 28.0 B 4.05 564,00 25.9 C




EVENING

South Bound "RUN, 5 RUN, s
ta 2a 1 Arterial SPD ] Arterial 2 3 Arterial SPD{  Arterial

From and 10 Segment |Length, mii  4:10p 4:32p 4:50P Avg, s mph LOS 5:15P 5:.40P Avg, s mph LOS
Scott Rd to Burr Rd 1 0.81 77 76 79 77.33 37.7 A 86 87 84.00 34.7 B
Burr Rd to Garraty Rd 2 0.29 26 46 25 32.33 32.3 B 33 49 35.67 29.3 B
Garraty Rd to vy 3 0.36 60 27 30 39.00 33.2 B 30 33 31.00 41.8 A
vy fo Wiltshare Ave 4 0.16 34 13 13 20.00 28.8 B 16 16 15.00 38.4 A
Wiltshare Ave to Rittiman 5 0.24 33 22 22 25.67 33.7 B 21 23 22.00 39.3 A
Rittiman to Corinne Dr 6 0.07 37 48 16 33.67 7.5 F 7 8 10.33 24.4 C
Corinne Dr to Timberiane Dr 7 0.20 27 42 17 28.67 25.1 C 18 18 17.67 40.8 A
Timberlane Dr to Northeast Pkwy 8 0.14 12 13 14 13.00 38.8 A 14 13 13.67 36.9 A
Northeast Pkwy to Austin Hwy 9 0.26 24 95 38 52.33 17.9 D 42 33 37.67 24.8 C
Austin Hwy to Eisenhauer Rd 10 0.14 13 14 14 13.67 36.9 A 14 13 13.67 36.9 A
Eisenhauar Rd to Doven Haven Dr 11 0.46 46 147 39 77.33 21.4 D 103 49 63.67 26.0 C
Doven Haven Dr to Urban Crest Dr 12 0.22 17 19 15 17.00 46.6 A 21 a2 19.33 41.0 A
Urban Crest Dr to Qakwell Farms 13 0.17 22 37 28 29.00 211 D 35 34 32.33 18.9 b
Oakwell Farms to Cripple Creek Str 14 0.43 49 41 31 40.33 38.4 A a1 40 37.33 41.5 A
Cripple Creek Str to Dalewood 15 0.10 12 15 16 14.33 25.1 C 16 16 16.00 22.5 C

4.05 513.67 28.4 B 449.33 32.4 B

North Bound RUN, s RUN, &
1a 2a 1 Arterial SPD | Arterial 2 3 Arterial SPD| Arterial

" Segment [Length, mil  4:20p 4:46p 5:05P Avg, s mph LOS 5:25P 5:50P Avg, s mph LOS
From and To 1 0.81 76 69 79 74.67 39.1 A 77 a1 82.33 35.4 A
Scott Rd to Burr Rd 2 0.29 27 29 27 27.67 37.7 A 25 30 27.33 38.2 A
Burr Rd to Garraty Rd 3 0.36 51 42 74 55.67 23.3 C 63 52 63.00 20.6 D
Garraty Rd to lvy 4 0.16 39 65 79 61.00 94 F 47 17 47.67 12.1 F
vy to Wiltshare Ave 5 0.24 68 113 182 121.00 7.1 F 58 36 92.00 9.4 F
Wiltshare Ave to Rittiman 6 0.07 10 11 9 10.00 25.2 C 10 9 9.33 27.0 C
Rittiman to Corinne Dr 7 0.20 19 17 19 18.33 39.3 A 19 21 19.67 36.6 A
Corinne Dr to Timberlane Dr 8 0.14 14 12 14 13.33 37.8 A 13 15 14.00 36.0 A
Timberlane Dr to Northeast Pkwy 9 0.26 23 54 31 36.00 26.0 C 26 91 49.33 19.0 D
Northeast Pkwy to Austin Hwy 10 0.14 114 69 36 73.00 6.9 F 94 108 79.33 6.4 F
Austin Hwy to Eisenhauer Rd 11 0.46 40 39 44 41.00 40.4 A 38 44 42.00 394 A
Eisenhauar Rd to Doven Haven Dr 12 0.22 25 33 26 28.00 28.3 B 50 26 34,00 23.3 C
Doven Haven Dr to Urban Crest Dr 13 0.17 41 22 31 31.33 19.5 D 26 30 29.00 21.1 D
Urban Crest Dr to Oakwell Farms 14 0.43 33 28 99 53.33 29.0 B 65 36 66.67 23.2 C
Qakwell Farms to Cripple Creek Str 15 0.10 40 47 150 79.00 4.6 F 72 15 79.00 4.6 F
Cripple Creek Str to Dalewood

4.05 723.33 20.2 D 734.67 19.8 D




MPO data MPO ADT'S
2025
SB/NB i TJ SB/NB !
Arterial SPI  Arterial Facility Environment | DOHV Arterial
Segment |Length, mi] Time,s | mph LOS From and To Segment JAADT, vpd] K D vph LOS
1 0.81 137.00 21.3 D Scott Rd to Burr Rd 1 24974 0.10 0.6 749.2 C
2 0.29 50.00 20.9 D Burr Rd to Garraty Rd 2 23756 0.10 0.6 712.7 C
3 0.36 62.00 20.9 D Garraty Rd to Ivy 3 24344 0.10 0.6 730.3 C
4 0.16 29.00 19.9 D Ivy to Wiltshare Ave 4 26712 0.10 0.6 801.4 C
5 0.24 44.00 19.6 D Wiltshare Ave to Rittiman 5 26802 0.10 0.6 807.1 C
6 0.07 14.00 18.0 D Rittiman to Corinne Dr 6 0 0.10 0.6 0.0
7 0.20 34.00 21.2 D Corinne Dr to Timberlane Dr 7 24770 0.10 0.6 743.1 C
8 0.14 24.00 21.0 D Timberlane Dr to Northeast Pkwy 8 0 0.10 0.6 0.0
9 0.26 44.00 21.3 D Northeast Pkwy to Austin Hwy 9 27798 0.10 0.6 833.9 C
10 0.14 25.00 20.2 D Austin Hwy to Eisenhauver Rd 10 0 0.10 0.6 0.0
11 0.46 74.00 224 C Eisenhauar Rd to Doven Haven Dr 11 31974 0.10 0.6 959.2 D
12 0.22 35.00 22.6 C Doven Haven Dr to Urban Crest Dr " 12 15101 0.10 0.6 906.1 C
13 0.17 26.00 23.5 C Urban Crest Dr to Oakwell Farms * 13 18133 0.10 0.6 1088.0 D
14 0.43 73.00 212 D Qakwell Farms to Cripple Creek Str * 14 17738 0.10 0.6 1064.3 o
15 0.10 14.00 257 C Cripple Creek Str to Dalewood * 15 17581 0.10 0.6 1054.9 D
4.05 685.00{ 21.3 D AVG 870.8 C
*One lane data
MPO data MPO ADT'S
Existing
2010 2035
SB/NB | SB/NB
ADT Facility Environment | DDHV Arterial Facility Environment | DDHV Arterial
K D vph LOS From and To Segment [AADT, vpd: K D vph LOS
0.10 0.6 0.0 Scott Rd to Burr Rd 1 25234 0.10 0.6 757.0 C
0.10 0.6 0.0 Burr Rd to Garraty Rd 2 24665 0.10 0.6 740.0 C
0.10 0.6 0.0 Garraty Rd to vy 3 24935 0.10 0.6 748.1 C
0.10 0.6 0.0 lvy to Wiltshare Ave 4 28404 0.10 0.6 852.1 C
0.10 0.6 0.0 Wilishare Ave to Rittiman 5 28875 0.10 0.6 866.3 C
0.10 0.6 0.0 Rittiman to Corinne Dr 6 0 0.10 0.6 0.0
0.10 0.6 0.0 Corinne Dr to Timberlane Dr 7 27445 0.10 0.6 B23.4 C
0.10 0.6 0.0 Timberlane Dr to Northeast Pkwy 8 0 0.10 0.6 0.0
18861 0.10 0.6 565.8 B Northeast Pkwy to Austin Hwy 9 30075 0.10 0.6 902.3 C
0.10 0.6 0.0 Austin Hwy to Eisenhauer BRd 10 0 0.10 0.6 0.0
0.10 0.6 0.0 Eisenhauar Rd to Doven Haven Dr 11 35445 0.10 0.6 1063.4 D
0.10 0.6 0.0 Doven Haven Dr to Urban Crest Dr |” 12 15731 0.10 0.6 943.9 D
0.10 0.6 0.0 Urban Crest Dr to Qakwell Farms  |* 13 20672 0.10 0.6 1240.3 E
0.10 0.6 0.0 Qakwell Farms to Cripple Creek Str |* 14 19511 0.10 0.6 1170.7 E
32037 0.10 0.6 961.1 D Cripple Creek Strto Dalewood | 15 20063 0.10 0.6 1203.8 E
AVG AVG 942.6 D

* One lane

data
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Page 1 of 1

John Wolters

From: Blas Pizzi

Sent:  Thursday, October 21, 2010 3:34 PM

To: John Wolters

Cc: Christina De La Cruz

Subject: TRAFFIC COUNTS: HARRY WAURBACH RD

Traffic Count Data Base

Major Street  JLocation] Cross Street |Direction]Date Counted| Turned in [CompletedVolume
Harry Wurzbach Rdjw of Scott EB 4/7/2003] 4/8/2003] 4/9/2003] 5700
Harry Wurzbach RdiE of Scott wB 4/7/2003f  4/8/2003]  4/9/2003] 4809
Harry Wurzbach RdiN of Base Enfrance [NB 10/15/2003]10/16/2003}10/17/2003f 6150
Harry Wurzbach RdiN of Base Entrance |SB 10/15/2003110/16/2003] 10/17/2003] 5150
Harry Wurzbach Rd{S of San Antonio Blvd|NB 9/6/2005] 9/7/2005] 9/8/2005] 8629
Harry Wurzbach Rd|N of San Antonio Bivd{SB 8/6/2005] 9/7/2005{ 9/8/2005] 8483
Harry Wurzbach RdiS of Rittiman Rd NB 4/20/2006f 4/21/2006| 4/24/2006] 9037
Harry Wurzbach Rd|N of Rittiman Rd SB 4/20/2006] 4/21/2006}] 4/24/2006f 10304
Harry Wurzbach Rd|S of Burr Rd NB 10/5/2006] 10/6/2006] 10/9/2006] 5886
Harry Wurzbach RdiS of Burr Rd SB 10/56/2006) 10/6/2006] 10/9/2006] 4031
Harry Wurzbach Rd{N of Eisehaver Rd NB/SB 10/23/2007110/24/20071 10/25/2007) 22881
Harry Wurzbach Rd|S of Rittiman Rd NB/SB 2f7/2008]  2/8/2008| 2/11/2008] 21068

106/22/2010



APPENDIX A: TRAFFiCc COUNTS

1. Introduction

The firm of GRAM Traffic Counting Inc. collected 24-hour bi-directional mid-block counts and
peak period turning movement counts. Mechanical counters recorded the 24-hour mid-block
counts in 15-minute intervals on January 22 and 23, 2007. Peak period furning movement
courds were manually recorded at 15-minute intervals on January 23, 2007, from 7:00 am to
9:00 am, 11:00 am to 1:00 pm and 4:00 pm to 6:00 pm. The locations of mid-block and peak
period turning movement counts are illustrated in Figure At and tabulated in Table A2,

Figure A1: Mid-Block and Peak Hour Turning Movement Count Locations
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Appendix A: Traffic Counts

Table A1: Mid-Block Count Corridors

1 Naorth Walters Street Between Carson Street and 1H-35

2 AT&T Parkway/Jadwin Between Jadwin Road and IH-35

5 Binz-Engleman Road gi';\:éeen George C. Beach Avenue and Seguin
George C. Beach

4 Avenue/BAMG Between George C. Boeach Avenue and 1H-35

5 Petroleum Drive Between Holbrook Road and 1H-35

4] Rittiman Road Between Holbrook Road and Fairdale Drive

7 Harry Wirzbach Between Rittiman Road and Winans Road

8 Cunningham Avenue Between Broadway Street and Pine Street

Tabie A2: Peak Period Turning Movement Count Locations

Hood Street/Walters Street
Carson Street/Walters Street
North Walters Street - Hers StreotiH-35WBER
Walters Street/IH-35EBFR
AT&ET AT&T Center Parkway/Jadwin Road
Parkway/Jadwin AT&T Center Parkway/IH-35WBFR

AT&T Center Parkway/IH-35EBFR -
Binz-Engleman Road/George C. Beach Avenue
. Binz-Engleman Road/Seguin Road
Binz-Engleman Road g e leman Road/IH 35WBFR
Binz-Engieman Road/IH-35EBFR
George C. Beach George C. Beach Avenue/BAMC at IH-35WBFR
Avenue/BAMC George C. Beach Avenue/BAMC at IH-35ERFR
Petroleum Drive/Hclbrook Road
Petroleum Drive/IH-35
Harry Wurzbach Highway/Rittiman Road
Hittiman FRoad/Andover Place
Rittiman Road/Fremont Place
Rittirnan Road Rittiman Road/Mandarin Drive
Rittiman Road/Fairdale Drive
Rittiman Road/iH-35WBFR
Rittiman Road/IH-35EBFR
Harry Wurzbach Highway/Winans Road
Harry Wurzbach Harry Wurzbach Highway/Burr Road
Harry Wurzbach Highway/Scott Road
Cunningham Avenue/Broadway Street
Cunningham Avenue/Pine Street

Petroleum Drive

Ui}fbDOCUG)'T?mDOCU)EDPUJ)UOUJPC‘)(D}UOW}

Cunningham Avenue

Fort Sam Houston Page A-2
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Appendix A: Traffic Counts

Figure A8: Mid-Block Count, Harry Wurzbach Corridor (Tuesday, January 23, 2007)

Southbeund Northbound

Time Mearming Atierroon Maorning Afterncon
12:.G0 AM g 166 11 207
12:16 AM 8 180 13 201
12:30 AM 8 201 10 166
12:45 Ak 7 207 8 151
01:00 AM 4 200 & 147
115 AM 4 148 7 134
01:30 AM 6 157 5 143
01:45 AM 4 142 51 135
02:00 AM 4 104 4 121
0215 AM & 133 5 182
02:30 AM 6 129 3 162
245 AM 5 98 5 179
G3:00 AN 5 115 4 178
03:15 AM 5 13 4 202
03:30 AXM 8 104 1 182
03:45 AM B 1ze 4 238
04:00 AM g i08 5 275
04:15 AM 12 g7 4 410
04:30 AM jels] 106 a 344
04245 AM 40 104 8 453
05:00 AM 46 HS 12 433
05:15 AM 53 129 24 448
05:30 AM 78 110 19 351
05:45 AM 133 128 35 289
06:00 AM a5 123 28 241
05:15 AM 117 114 48 212
05:30 AM 165 95 52 175
G6:45 A 250 M 65 148
07:00 AM 31 74 76 124
07:15 AM 352 82 84 a8
07:30 AM 418 §7 105 105
07:45 AM 354 &1 110 65
0B:60 AM 280 60 95 66
08:15 AM 277 >4 S0 91
08:30 AM 225 73 91 72
08:45 Al 214 44 71 T4
0960 AM 168 45 B85 53
0515 AM 130 36 7z G4
0930 AR 106 33 78 54
0345 AM 155 36 80 43
10:00 AM 108 32 94 32
10:15 AM 17 26 78 47
10:30 AM 112 24 124 25
10:45 AM 105 20 121 19
11:00 AR 121 22 136 18
11:15 AM 125 13 182 29
11:30 AM 122 12 =7 17
1145 AM 140 11 255 12
Total 5079 4454 2664 7578
Percent 53.1% 46.9% 26.0% 74.0%
Dzily Total 9563 10242

Fort Sam Houston Page A-12
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Appendix A: Traffic Counts

Figure A16: AM Peak Hour Turning Movement, Harry Wurzbach Corridor
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Appendix A: Traffic Counts

Figure A24: PM Peak Hour Turning Movement, Harry Wurzbach Corridor
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Appendix H: Traffic Forecasts

Figure H8: AM 2012 Peak Hour Forecasts, Harry Wurzbach Corridor
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Appendix H: Traftic Forecasts

Figure H16: PM 2012 Peak Hour Forecasts, Harry Wurzbach Corridor
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URBAN AND SUBURBAN ARTERIALS 11-37

{J:—:TVA [u@——L‘,D"\ ”B)Q%%/f G~ t:eid 4D:4{,

COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: ~bound
File or Case # Date: ARTSPD = 36005(:,:2:1{;6: =
Prepared by:

Seg- ;r::, Running Intersec.  Other | Sumof  Sumof  Arterial  Amerial
B S il O o e B B L 1
1ot | + |49 1%.516%1 |23 0/c
2049 | 3 [ AO 499 (029 |doal| D
3 %6 L T | A4S 1.8 (03 (2097 D
410/ | T |45 IV QI oo | D
51024 T |49 438 (024 /972 D
6 loos | T |45 4.+ L6 /750! D Je
T 020 T | A5 336 010 | D] 4D/
8 oM | 457 240 |0 (4121000 D
o lp. 20 T | 45 135 |oo6 9137 1D/
10 |pd | T | 45 246 014+ | o4 | D
nlode | g5 72% oA | joAr C
horal 1 |45 55 31 Gr5024 Gro s
o7 |45 2 24507 Gy
P72 5 B n I ’;‘;3 729 (Zf“g\ 0.+3 ";gi; < o
15 |97 T L4y r;;: 144 1) (25 C

* Use Table 11-4 and multiply segment length

®  From Worksheet for Summary of Arterial
Intersection Delay Estimates

“  See upper right corner of the Table for the Eguation

Note: Round delay estimates to one decimal place

AP fore, Ares - on oo d
D arT I WV N A AT
G A gwd( &S, C‘u«"“"@’

I
GrumA 5/""\ o(ﬁﬂ-@_ Cﬂn %;V—J

Cﬂ-’mc/{ S U'fZgwévu‘] (j} —4.6")f

M = = ] 232
( x)
Acter <l Los = Dy

LUpdated October 1954



CHPVOLIS T 29968

PO AR




Layers
~ O Hurtz- Srest Homes

=~ [} Frsam

%
e

2

0/0

-2

............. - . s s P R L B P T

R
W3/ 3160 ) Zaws .

o

"
(goseate

Ak 4

e =

i




iwh\wéﬁ.m f.N

e S . BT *
i cTop-rt layor s il
i - D el K/ B4TQ TG
St A Trafhe ook T e e ‘
| sl

Coa L ax

o

woaolss - i e S L KT




jigas

i

HPYOLTS

4501

G587 /143377504

ST

i WA 10T 19T

2%
b R iz

L

e By,

.
"‘?‘f‘fa

e

Qh‘?/ %‘o

By

e ——

LT e pakee i TR e




lﬂ.n.dﬂlrlt.‘alt e 4
~ O Hwurts- Stroet Names 1
- ©

i S0 4501 B L El]
-arr . AT £ TAEI | TR0 " LT ¢ 181 7 11971
o~ H —_ . vt s e - . R — - S e maimuss o ommeec e

I H T

(o T
i Hetz Trafie Lobol

T

e,a"&

\\

,,,,,, , T  dmmees T G




mﬂm.%m

23 Hwortz: Trathe Labek
i Freme

!

i <

i

dam mm -

i Topmost layors

- dian

St

X
e

X

%

L3 - -2

~ ity
o ed W4 ITATO T FhB4E

T 10881 F 11971

S o, e | powdeast, ] n




0
350588 082
%‘-"’“%‘

<Fop-most layer W

e PNy . P . e A

= Mtz Teaffic Labesr ’ PR =4 &
i

; i

H 1 m

1 I PPV - Fig
! . .
i .
!
4

CHROLIS 275 o a5 a1

9 p
k= s o i O 7
_A




o AR
éﬁ é t‘!Fl
1 ‘%g ‘B §§;
' 2z
: £
5 i
E
e s
1—:' Hffﬁ-mw
fi’ ; ‘
a i :
i';- i R ' |

(WM&’OP
1
o

fsect
2
HIONGT -
pud
T e e
I
1

SIFIC 1TSEI0ARD
EBISZ STIOAMD
1M
SN
Y
ErIIE]
T
F12 0T TR

¥
Iz
11
»

az
0

FUET ST

mwere

: T \‘J‘\
‘g ’ -
: &
ige '
= o
l;: == g‘“
2 P
" ;n.
. v(‘} P
; - et
. | .-E,:ﬁ-‘*' \.ﬂw‘;
“'%@/ '&% ;
T Wy !
. %/qa-
ez,
] W \,d»"\“" -'?"of

. e
|
. 0‘0‘9, !

BFERT f QLNLT | ¥TOEY
00T -
.;Q
:\.b
o
&



&
_ Grarg

nqm?mmm»f.n.v

1t Mtz Traihe Labek

: {SPEED jotp 2111
! FUNCL 4
l FTYFE it
: ) aTyeg F4

- LANES +
COUNT 22001
i JomPvos  zrram
] Jomvonrs o gaesr
! TPV TS

w LS |
m = IPTIO )

LTEl]

At
31574 38445 / Sries

' R ooy

. s TEA2 {13308 1 15050
..
%, .
o o
2 NS
Rery= .ﬁ&ui
% i
mw..,m z.‘rmt:‘
-

ey

B
g 25T
T

48

At
“‘qcﬂ'



@t
8.%.0 .MHn.Dn-me\‘Ea !

««««««

oTTQ
W21 IME S N2

Mqu\q\&ﬁ\ ;O

B et
. . ‘;r}“.
: «'},’vﬁ“’ e

i

4
pal® -

yre
I3

iRt



8.5
PN " . hd

B
]
g
2
151074 15731 7 14421

, ,. .zd o . e %rt.m S , Irn -
145 Hwrtz: Trakfie Labals - L Tt (JVMM\W&Q/.RJ\ Y
: P - .

ﬂ. #3TH 0.46

H
13
A
31974[3-544%
—
T

F a9

. e
DESCRIFTIO v | 12B4Z1133087 16050

, | CHvOUE T BAeS
? E .

. > oo ,
: L W

i




i rttﬂ.n.. '

5,915

= [0 Hwurte- Straet Names

- 2 T !

= {3 Frsem

Sl

e
p2 1 EHRLI Y
FAET e

N
.,\,u

COTITEN ST T 7 2178 IR

H
B
. X TIEDT
e AN AT T — s s

e
' :
! m
] 1
i ;
_, :
: H L
H y !
: Z62 : CIBARS
: _ SR/ SesE 00T ;
: .
1
i
5 . .
i 3! ﬁm‘ b(f)\ﬁxl
i m Py — .
! T
3 .
! ]
i
! H
. 1
I




U Ctopmostiyes

,r.y_x&.._ﬁ,:&i.wm»m
| mk
: < C e
_UB .~

_

i SPEED k)

) . SPEED_LOAD 24.7%
L FUNGL +

FFTeeE i

ATYPE 3

: {Lanes H
] COUNT 1092
! {owvous g0
: CHPYOLIS T 18121
CHPYOLIS 15751

sy

T a4, N

et
> .m.,\,c

e s
LRI e

£
o,o_a

: THRz0
S TTT3A 1S5 (24286

T e
ooy S0

15104/ 75721L1§_h7

[k T

o
prefo

GUWugé%

/iy

ok

i



- [ Hwurtz Stoset Names

- 2 “ :
~ O fraam &
L. .W ,,.,
e
BT
-
i T e
: i
i N
. AR
i N
|
s
\

.. .:_”e_\n‘

T30
©OTTTAR AN 21208

nﬂmﬂ N F.&rﬂ u..!
Tiac Labsk

i

i

,
! 1=z i0m 1984
i + 2382

| 0 [ 008 imame

oot 13501
! CHPVOLES (8133

; LB _F 217 |
) : QPRI 20672 #
_ : e o H
[ : ﬂu% mn. A
1 ) 2
) ; 2:
; G
' :
J . v

v S T

Al 0 .




e m e et esde,

BiE e

CLLa T e
LE 1 EE0L 1 HE
L

TFTIR TARTT [ 21288 LT

&

0

387
N e T A

ez
151010 15T 3T ¢ 1A121

e i |t ] o5 oot | 5




\,;. Y e Tofi8

T umeve wzsT4  THIAEY ¢ - -

pdin
LERE . <FE-FL3

R o

w4501

L w2y IaTTE? s

i e T mrad
4581 aaﬂ. EERIU - < TR RULL S WL
BT Ly Pas B
.l..i..:ﬁ,aw_ﬁ T . fe35B01Y 11205

= -

\

L, -
b

S T
SN

/,B\
ST
N

]
NS
,n,\a

TI7as 1681 2105 -

3501 s
_Bmaarararm o




Layers
= [0 Hevurka- Strest Names

- 2 TS

Dﬂﬂz

BAE T e

——a i

. e o,

Yo
-QQ
T

A1 s
Gy e e EREETL .o I WB23 199861 ¢ ATTAT
3 WHIOFI02AT4 Y48y - T PSS RREEA

=70
4309283 ¢ R48T

e - P TET Lo
L = Top-most isyer >
[ W Toa Lo
. [T

<

: CHPWLIS_T
] {CMPYRsS

R Ry

R0

.,aoa}@o».

T
17728 7RSS S 215G

130
WA T r 2T

CooTy WRIL

ore

(X215 S 2731
. | SeKG0 7 TGS/ 1HBadh
SFRRLE R

S T gmmies0n s ti2es

M&rm. Yaatd S\L )

P

J4-b

iy




........ - . S T
TN el s B i s - T TR epwnininsbnn B ¥ .
. e ML

RS NS APAN P

B Layers b . . e 2
[ Wtz Srest Neves * vt
1. e o

- 2 RTINS

~ [ Frsam

01 3
AL
001/ 7301 3 TR 1T

God

. gy C e wﬁ,_fﬁ — =

o _og Mgy av Gw_&a - . WEJ - L., S0/ HOIGA/11BE

. \:tmg:mfr &}. HFE;BG . a1

| Ec_EMS. - ‘nm. dtml:w&u L RIBs 11208

m_:l&ua . e .
7 il _

Qﬁmo:umax .W&.\».m e
Ncmmo PR Gy -

s b TS L
& EWﬂo._.AO Ju.—_‘A:#w._ -

=70
A7 98T R4S

‘ ﬂo_u..._._.unr{!v
"~ Hwriz Traho Lapate 7 E

A~

g ; COLNT 01
w_i.n : PVOLZS 4266
1 : CHPYOLIE T 5139 E o
: . MU SETS e
T e

TIME L GADE  ©.24

== e
oz regaei b
ENT 1Y

=
e =rail
T B 2

R s

he] N
RARAR St At

o
i 110
e P -

P e o e | it | W b

il S IET U




MULTILANE RURAIL AND SUBURBAN HIGHWAYS 7-37

Planning Analysis Worksheer

Highway S, v Coirope Analyst ﬁ_&__ Date _ /- & /[

FromTo /5,4 su.0 j, Reor Analysis Year 0%
INPUT DATA
@ Fadility Environment *
Sogran ﬂ Total AADT Volume 2 3 7 S & (vpd) /%rban w%u:asi
2 Speed Limit 0 (moh D 060 0.65
Terrain (L, R, M) J 2. Truck Percentage L

* Average values and do not necessarily reflect typical local conditions.

ANALYSIS

DDHV** = AADT x K x D DDOHV= 2375 Lexdox 1 ® o j425 yph

Per fane volume for: LOS

4-Lane Highway = 1425~ vohe =_7/ % G
S-Lane Highway = vph/3 =

T~ Be sura all vakies match the analysis period, (e.g. commute, weekend)

LEVEL OF SERVICE

~

Free Fiow Speed = 60 mph Free-Flow Speed = 50 mph 4| 49

Percent Trucks “ “Rercent Trucks y
Terrain___LOS 0 5% 10 15 20 0.5\ 10 15 20 (5)
~
Level A 590 '/ 5801 570 550 540 490 470 460 450 440
B 990 ', 970 940 920 900 810 790 770 750 740
C 1360 11330 | 1290 1260 1240 1130 1110 1080 1050 1030
D 1620 }1530 1540 1510 1470 1350 1320 1290 1260 1230
E 1890 11840 | 1800 1760 1720 1710 /1/6_70 1630 1590 1550
I

Roling A 590 | 540 | 500 460 420 410 370 350 N
. CL&&Q_;QQLL 830 760 710 680. ... 620 0

C 1360 1240 | 1130 1050 _g70 950 870 10|75l wuc
D 1620 1470 / 1350 1250 1160 1130 10400 980
E 1890 1720,/ 1580 1450 1350 S0 / 1430 1320 1220
Mountain A 590 480 400 340 300 320 280 240
B 990 730 660 570 500 540 460 410
c 1360 1090 910 780 680 1130 910 760 650 570
D 1620 1300 1080 930 810 1350 1080 800 770 680
E 1890 1510 1260 1080 950 1710 1370 1140 980 860

Base Assumptions: All heavy vehicles are trucks. PHF = 0,90
Lane widths = 12 ft. Access points = 20 per mile, each side.

Lateral clearance > 6 fi Divided highway




MULTILANE RURAL AND SUBURBAN HIGHWAYS

Planning Analysis Wock.clzeetw

7-37

Highway Lis v (o orer 7 Anawsw/ Date /-5 - /7
FromTo cic i, 2'ifim o Analysis Year oo~
] INPUT DATA
A
A Faoulrty Environment *
_ Total AADT Volume ¢ 0 o~ (vpd)
S it
Z Speed Limi 45" (mom)
Tarrain (L, R, M) S Truck Percentage 5

* Average values and do not necessarily reflect typical local conditions.

ANALYSIS
ODHV™ = AADTXKxD  DDHV~ 26702 x./ox o _»  [l/
Per lane volume for: _LOS
4-Lane Highway « /([ /7 vph2 = Q.7 -
6-Lane Highway = vph/3 =
* Be sure all values match the analysis period, (e.g. commute, weekend)
LEVEL OF SERVICE

Free Flow Speed = 60 mph Free-Flow Speed = 50 mph

Lane widths = 12 ft.
Lateral clearance > 6 it.

Access poimts = 20 per mile, each side.
Divided highway

.. Percont Trucks ( ercent T:ucks
Terrain__ LOS 0 8y 10 15 20 0 \ 20

Level A 5980 580 570 550 540 4890 470 460 450 440
B 990 §70 940 920 900 810 790 770 750 740
C 1360 1330 1280 1260 1240 1130 1110 1080 1050 1030
D 1620 1580 1540 1510 1470 1350 1320 1290 1260 1230
E 1860 1840 1800 1760 1720 1710 1670 1630 1590 1550
Roling A 460 420 490 370 350
60 719 816 : 58 . 580
1050 970 1130 [, 1030 950 870 810

(B 1620 K 70 / 1350 1250 1160 1350 #1230 [ 1130
E 1830 1580 1450 1350 1710 550 1430 1320 1220
Mountain A 580 400 340 300 490 390 320 280 240
B 990 790 660 570 500 810 650 540 480 410
c 1360 1090 910 780 680 1130 910 760 650 570
(o] 1620 1300 1080 930 810 1350 1080 900 770 8580
E 1830 1510 12680 1080 950 1710 1370 1140 880 860

Base Assumptions: All heavy vehicles are trucks. PHF = 0.90

A5

]
o

(<)




MULTILANE RURAL AND SUBURBAN HIGHWAYS

Planning Analysis Workfﬁeer_p

7-37

Base Assumptions: All heavy vehicles are trucks.
Lane widths = 12 ft.
Lateral clearance > 6 ft.

Access points = 20 per mile, each side.

Divided highway

Highway flar ., (v 2ipe. . Analys(,” ...~ el Date /= S—//
FromTo Cc i Aoy floarr AnalysisYear _20
_ INPUT DATA
@ Facility Environment *
Total AADT Volume 2999 ¢ (vpd) " Subirban ~s—m=Ryral
(K 010 0.15
j. e % Speed Limit 4 (mph) \.D 060 0.65
Terrain (L, R, M) /2- Truck Percentage S’/
* Average values and do not necessarily reflect typical local conditions.
ANALYSIS
DDHV* « AADT x K x D DDHV = 29799¢ x:/ x + & o« JGe% vph
Per lane volume for: LOS
4-Lane Highway = /(. C 5 vph2 = §34 .
é-Lane Highway = vph/3 =
— Be sure all values match the analysis period, {e.g. commute, weekend)
LEVEL OF SERVICE
Free Flow Speed = 60 mph Free-Flow Speed = 50 mph 45
Percent Trucks Percent Trucks -
Terrain___ LOS 0 5 10 15 20 0 5 10 15 20 | /75)
Level A 590 580 570 550 540 430 470 450 450 440
B 990 870 940 920 900 810 790 770 750 740
c 1360 1330 1280 1260 1240 1130 1110 1080 1050 1030
D 1620 1580 1540 1510 1470 1350 1320 1280 1260 1230
E 1890 1840 1800 1760 1720 1710 1670 1630 1580 1550
Roling A 590 540 500 460 420 490 440 410 370 3s50A| 390
B 830 760 710 810 740 680 620 5800 %L o
1360 1240 1130 1050 970 1130 1030 950 870 810 (]2 5,_)
D 1620 1470 1350 1250 1160 1350 1230 1130 1040 980 i e
E 1880 1720 1580 1450 1350 1710 1550 1430 1320 1220 |——
Mountain A 590 480 400 340 300 490 390 320 280 240
B 990 790 660 570 500 810 650 540 460 410
c 1360 1090 910 780 680 1130 910 760 €50 570
D 1620 1300 1080 930 810 1350 1080 900 770 680
E 1890 1510 1260 1080 850 1710 1370 1140 980 860
PHF = 0.90




MULTILANE RURAL AND SUBURBAN HIGHWAYS 7-37

Flanning Analpsis Warksheg%

Highway b CAA gt by i Analyst gfz_x 4 @:&: __.Date ( —~ T (/
INPUT DATA

)

Facility Environment *
Total AADT Volume _2/F 74  (pd) -~ Suburban, ~-—=Rural
ot 27K 0.10 0.15
3% c?,’;w gpeed Limit 457 (mph) < D\W 0.65

Terrain (L, R, M) 4’2‘ Truck Percentage S

" Average values and do not necessarily reflect typical local conditions.

ANALYSIS

DDHV** = AADT x K x D DOHV =  3/92% x:/ x ., (» = 79/ % wph

Lateral clearance > 6 1. Divided highway

Per lane volume for: LOS
d4-Lane Highway =  / 9/%5 vph2 = 94 O -
6-Lane Highway = vph/3 =
T Be sure all vaiues match the analysis period, {e.g. commute, weekend)
LEVEL OF SERVICE
Free Flow Speed = 60 mph Free-Flow Speed = 50 mph 4=
Percent Trucks Percent Trucks (s
Tefrain LOS 0 5 10 15 20 0 5 10 15 20
Levei A 590 580 570 550 540 490 470 480 450 440
8 990 870 940 920 900 810 790 770 750 740
c 1360 1330 1290 1260 1240 1130 1110 1080 1050 1030
D 1620 1580 1540 1510 1470 1350 1320 1280 1260 1230
E 1890 1840 1800 1760 1720 1710 1670 1830 1590 1550
Roling A 590 540 500 460 420 490 440 410 370 350
= 990 800 B30 760 710 810 740 880820 580
C 1360 1240 1130 050 970 1130 1030 950 870 810 |925)
D 1620 1470 1350 1250 1160 1350 1230 1130 1040 960 a
E 1880 1720 1580 1450 1350 1710 1550 1430 1320 1220
Mountain A 590 480 400 340 300 450 390 320 280 240
B 990 790 660 570 500 810 650 540 480 410
C 1360 1090 910 780 680 1130 910 760 650 570
D 1620 1300 1080 930 810 1350 1080 9S00 770 680
E 1880 1510 1260 1080 950 1710 1370 1140 980 860
Base Assumptions: All heavy vehicles are trucks. PHF = 0.90 )
Lane widths = 12 fi. Access points = 20 per mile, each side.



MULTILANE RURAL AND SUBURBAN HIGHWAYS 7-37

Planning Analysis Workshee;,7

Highway /f. .. . U/orsboee 0 Analyst 2 = Dae  J . < 7 [
FromTo f7.0 54, {o B~ AnalystsYear 0 25
INPUT DATA
@ ) Facility Environment *
Total AADT Volume 24 (¢ § {vpd) " Siiburbag_~—=Rural
7K 010 ) 0.15
Speed Limit 40 men o os 065
Terrain (L, R, M) /2. Truck Percentage 5

" Average values and do not necessarily reflect typical local conditions.

ANALYSIS

DDHV*™ = AADT x K x D DDHV = i< x./ x (b = /%vah

Per lane volume for: LOS
4-Lane Highway w [435  vph2 = )4 C
6-Lane Highway = vph/3 =
% — Be sure all values match the analysis period, (e.9. commute, weekend)
; LEVEL OF SERVICE
Free Flow Speed = 60 mph Free-Fiow Speed = 50 mph Ao
Percent Trucks Percent Trucks
Terrain__ LOS 0 5 10 15 20 0 5 1015 20 | (5
Level A 590 580 570 550 540 490 470 460 450 440
B 990 870 940 820 900 810 790 770 750 740
c 1360 1330 1290 1280 1240 1130 1110 1080 1050 1030
D 1620 1580 1540 1510 1470 1350 1320 1290 1260 1230
E 1860 1840 1800 1760 1720 1710 1670 1630 1590 1550
Roling A 580 540 500 460 420 430 440 410 370 350
8 830 760 710 810 740 680 620 580
< C 1360 1240 1130 1050 _ 970 1130 1030 650 870 810 | %30)
D 1620 1470 1350 1250 1160 1350 123011301040 960
E 1830 1720 1580 1450 1350 1710 1550 1430 1320 1 220
Mountain A 580 480 400 340 300 490 390 320 280 240
B 990 790 660 570 500 810 650 540 480 410
c 1360 1050 910 780 680 1130 910 760 850 570
D 1620 1300 1080 930 B10 1350 1080 900 770 680
E 1890 1510 1260 1080 950 1710 1370 1140 980 860
Base Assumptions: All heavy vehicles are trucks. PHF = 0.90 _
Lane widths = 12 t. Access points = 20 per mile, each side.
Lateral clearance > 6 f1. Divided highway




MULTILANE RURAL AND SUBURBAN HIGHWAYS 737

Planning Analysis Workskeerﬁ

Highway fHa . Verah.. i Analyst éf’zg),{ Date | - 1 —}/
FromTo ¢« 4, P +H.rmo Analysis Year ¢, 7 §7
INPUT DATA

@ - Facility Environment *

Total AADT Volume €9 75 (vpd) " Sublifban. ~—= Ryral

K 0.10 0.15
Speed Limit #5 (mph) D 060 0.65
Terrain (L, R, M) )= Truck Percentage _5_:_

* Average values and do not necessarily reflect typical local conditions.

ANALYSIS
DDHV** = AADT x K x D DDHV =  2652¢ x / x o = /9237 yph
Per lane volume far: LOS

C

4-Lane Htghway -

733 vohza 709

6-Lane Highway = vph/3 =
4 " Be sure all values match the analysis period, (e.9. commute, weskend)
LEVEL OF SERVICE
Free Fiow Speed = 60 mph Free-Flow Speed = 50 mph £~
Percent Trucks Percent Trucks )
Terrain__ LOS 0 5 10 15 20 0 5§ 10 15 20 57
Level A 590 580 570 550 540 4890 470 450 450 440
B $90 870 940 920 900 810 750 770 750 740
c 1360 1330 1290 1260 1240 1130 1110 1080 1050 1030
D 1620 1580 1540 1510 1470 1350 1320 1290 1260 1230
E 1880 1840 1800 1760 1720 1710 1670 1830 1580 1550
Roling A 590 540 500 460 420 430 440 410 370 350
S90 500 830 760 . 710 810 740 680 _ 620 580 |

1360 1240 1130 1050 Q70 1130 1030 950 870 810 F2y
D 1620 1470 1350 1250 1160 1350 1230 1130 1040 960
E 1880 1720 1580 1450 1350 1710 1550 1430 1320 1220
Mountain A 590 480 400 340 300 490 390 320 280 240
B 990 790 660 570 500 810 650 540 460 410
c 1360 1090 810 780 630 1130 910 760 650 570
D 1620 1300 1080 930 810 1350 1080 900 770 680
E 1880 1510 1260 1080 950 1710 1370 1140 980 860

Base Assumptions: All heavy vehicles are trucks. PHF = 0.90

Lane widths = 12 f1.

Lateral clearance > 6 f1. Divided highway

Access points = 20 per mile, each side.




MULTILANE RURAL AND SUBURBAN HIGHWAYS 7-37

Planning Analysis Worksheet

Y A
Highway /. .- e g b o Analyst, = g “~5-—"Date [ -5 /)
FromTo —< 1. A, ez Analysis Year o2y
: INPUT DATA
@ 7 Facility Environment *
Total AADT Volume Jo <> 2 5~ (vpd) - Suburban -~ Ryral
K010 0.15
Speed Limit A4S (mph) (o 0. eo// 0.65
Terrain (L, R, M) /2 Truck Percentage f

" Average values and do not necessarily reflect typical local conditions.

ANALYSIS

DDHV** = AADT x K x D DDHVe 3009 c¢x./ x,lo = [ o4 yon

Per lane volume for: LOS
4-Lane Highway = / JOF voh2 = 705 .
6-Lane Highway w vph/3 =
a ™ Be sure all values match the analysis period. (e.q. commute, weekend)
‘ LEVEL OF SERVICE
Free Flow Speed = 60 mph Free-Flow Speed = 50 mph
Percent Trucks Percent Trucks
Terrain LOS 0 5 10 15 20 0 5 10 15 20
Leve! A 590 580 570 550 540 490 470 450 450 440
B 990 870 940 920 900 810 780 770 750 740
c 1360 1330 1200 1260 1240 1130 1110 1080 1050 1030
D 1620 1580 1540 1510 1470 1350 1320 1290 1260 1230
E 1880 1840 1800 1760 1720 1710 1670 1630 1580 1550
Rolling A 590 540 500 460 4290 450 440 410 370 350
B 990 900 830 760 710 81— 740— 680620 580.... -
CC 1360 1240 1130 1050  §70 1130 _ 1030 950 870 810 | 785 °
D 1620 1470 1350 1250 1160 1350 1230 1130 1040 960
E 1890 1720 1580 1450 1350 1710 1550 1430 1320 1220
Mountain A 580 480 400 340 300 490 350 320 280 240
B 990 790 660 570 500 810 650 540 460 410
C 1360 1080 910 780 680 1130 910 760 650 570
D 1620 1300 1080 830 810 1350 1080 200 770 680
E 1890 1510 1260 1080 950 1710 1370 1140 980 860
Base Assumptions: All heavy vehicles are trucks. PHF = 0.90
Lane widths = 12 f1. Access points = 20 per mile, each sida.

Lateral clearance > 6 fi. Divided highway




MULTILANE RURAL AND SUBURBAN HIGHWAYS

Planning Analysis Worksheet __——

7-37

Highway _/fa,. . (tire A o L. Analyst

From/To _é.}’fr(ﬁri‘ic'o[f Fo o o

Analysis Year

ﬁmf : [ -~/

20735

INPUT DATA

coly -
/ -
ﬁ%\\_@htal AADT Volume 3544 o (vpd)

Facility Environment *

N —s—=Rural

.- Suburba
K040 0.15
Speed Limit 45 (mph) ( o W 0.65
Terrain (L, R, M) A Truck Percentage S
" Average values and do not necessarily refiect typical iocal conditions.
ANALYSIS
DDHV*™ = AADT x K x D ODHV= 3575 x /x . = &4 27yph
Per lane volume for: LOS
4-Lane Highway = /27 vph2 « / O(# s

6-Lane Highway =

vph/3 =

~~ Be sure all values match the analysis period, (e.g. commute, weekend)

LEVEL OF SERVICE
Free Flow Speed = 60 mph Free-Flow Speed = 50 mph A=
Percent Trucks Percent Trucks i

Terrain ~ LOS 0 5 10 15 20 0 5 10 15 20 53
Level A 880 580 570 550 540 4580 470 450 450 440
B 990 970 840 920 900 810 790 770 750 740
C 1360 1330 1290 1260 1240 1130 1110 1080 1050 1030
D 1620 1580 1540 1510 1470 1350 1320 1280 1280 1230
E 1860 1840 1800 1780 1720 1710 1670 1630 1580 1550
Rofling A 580 540 500 480 420 490 440 410 370 350
B 4 990 0 760 710 810 740 680 620 580

[» 1360 1240 1130 1050 970 _..1130 1030 950 870 810 § 9225
D 1620 1470 1350 1250 1180 1350 1230 1130 1040 960
E 1880 1720 1580 1450 1350 1710 1550 1430 1320 1 220
Mountain A 590 480 400 340 300 490 390 320 280 240
B 990 790 660 570 500 B10 650 540 460 410
Cc 1360 1090 910 780 680 1130 910 760 650 570
D 1620 1300 1080 830 810 1350 1080 900 770 680
E 1890 1510 1260 1080 950 1710 1370 1140 980 880

Base Assumptions: All heavy vehicles are trucks. PHF < 0.90

Lane widths = 12 ft.
Lateral clearance > 6 ft.

Access points = 20 per mile, each sida.

Divided highway




¢ URBAN AND SUBURBAN ARTERIALS 11-37

Cald sjtua;, J~lo - |

,A,% GTAIT  TimE [ eDpMm, Rur |
f COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: ___ L Nerth  -bound
R
_tdver s A Cochille BE prepared by:{é_zv; i
Free W
Seg- Flow Ronning  Intersec.  Other | Sumof  Sumof  Arerial  Arterial
T S | ion | T T ey | Ty Lo ooty ety
1 o | 35 2 lowr | 335] §
202 | T | 4v A% (o021 13730 A
307wl I |4y 26 630 | 49 5] A
‘ot | g |4y (7 |2 1w33.5 ] B
slo 24| T 45 e ad|ga0 | C
6 10072 | T | 45 /8 |20 8] C
TR0 | T | s 2o 220 % ad A
s ot T 45 1 1043 o A
910 26 T layg 44 o2blaiz | D
w0 04 | 1| 47 25 e it o7 | RF
nlpde| T 44 4 |0 46]2wo | A
121099 | T | 45" /% 1007 [ade |A
13.0/7 | T |45 4% o /7 (fes 1D
4 p 47 | T 4+ 7 e 43 9 1A
15 (0. fo| A4S &3 Jc), 1957 | F
b oo Woihoe o S et e
_ Intersection Delay Estimates . Coimed - Seom o8 e &) = 550
Note Rond ety asimtes 1o one tecrmer " Grarndl Sim F Lensfnly)™ 4057
3ve +(Y) -l o
(xD
L os = C.

Updared October 1994



>

11-37

URBAN AND SUBURBAN ARTERIALS
Frad sgedy 1=l
START HImE 1235, puns &
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: = Morth  _pbound
File op.Cate #”"ff'?? gf“;ﬁ‘w"““&mw: ) - (o -1) ARTSPD=36ms(j;n;fo;ilj:gth)
bt A Con VD i vy b
Seg- ;r;\: Running Intersec.  Other | Sumof  Sumof  Arerial  Arterial
L R s | o el ey S
Liogr | & 135 I 197 o1 1273 C
21039 | T | 4o 30 (601345 B
3 o3¢ T |45 34 |63 ¢Gizwi | A
dlole T |4y 14 (60 @404 N
Sle.ad T |45 45" (004192 | D
6 |07 T S 4 |lo o7 2% K
T eoed Tl45 1 j0.2o 40 | A
8 (. 14 T | 45 14 014 3¢ | A
S (pAll I |45 257 |0 06! 37 A
10 (@, 4| T | 45 21 o 77 | F
lp4e| I | 457 42 (04639 4] A
2 o222 L |45 41 lp.23(19.31D
Blo. /7] I | 45 34 |o./ 2] /el D
4 loa3| T | 4y 29 |0 a3 57 41 N
slp ol L1435 ] G100l 44 | F

* Use Table 1-4 and multiply

segment length

From Worksheet for Summary of Arterial

Intersection Delay Estimates

¢ See upper right corner of the Table for the Equatjon

Note: Round delay estimates 1o one decimal place

é)‘m/wd Som oo £ T e (2 594

Cramnd S b Laxtyhy))= 405
2 CYD) s

Loy - BC

X

Updated Getober 1994



URBAN AND SUBURBAN ARTERIALS 11.37

Frad Shedd
START ImE 13008 puns 3
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: = Rerfh_ _bound
File opass # P 1613 23 0 2Dt d-te-}} ARTSPD= BGOOS(frirzfoniI::gth)
bedocdo A Co e P iepared by Pkl —
Free
S R Tt T oy | ey Loy o e
{mi) Class  (mph) | Section | (sec)  Delay’  (sec) | Section Section (mph)  Section
iegr | T 3% 90 1o g1l3a.4
2o’ | = | 4o 30 160 Nl
303 I | 4 WO 8.3 el 47 2
dlodl T |4y 13 181 @44,
Sl T |45 90 004l 5 ¢
6 (007 T |44 ¥ loor2.8
1o g 45 17 102242 3
B (O 4 T | 45 12 o440 0
9 lpdle I |4¢ 25 10 selz7 4
o | T | 45 21 |e4] 2.
046! X | 45 79 O 4L 42.5]
12 |p2a T |gs 91 (.52
Blo. /7 T | 45 24 |o./ 221
4 |lo43| LT | a4y | 26 12935357
sloo] IS ] | (% 12/°[a7]

u

Use Table 11-4 and multiply segment length

From Worksheet for Summary of Arterial
Intersection Delay Estimates

¢ Sec upper right corner of the Table for the Equation
Note: Round delay estimates to one decimal place

C‘}r‘c:./—)cj_ Svrv-\ oA Lﬁg“}"%{‘/); 40{

Loy = C

Updated October 1904



URBAN AND SUBURBAN ARTERIJALS 11-37
F" "_\ Ak SL-)-uci y
g START  TimE JXISpv  pon, |

COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: . S0t pound
File oz-Gate # £V 79240 253 Date: "*‘-é‘“” ARTSPD=36mS(5;r:f;};f:gth)
Edeerdo A Casi u?gl"cparcd bny:?/:f
e T
Seg- ;r:: Running Intersec,  Other | Sumof  Sumof  Arterial  Anerial
] S e | TS L, Deley | Ty Seaiononmy e
okl | © 13 75 |losi|zsa| A
2 oo | © | 4o 2% 1631273 A
3 030 T | 44 73 |63¢393 | A
4ol T 4s 17 _181@|33¢ |8
slo a4 T |45 35 004|344 D
6|00 T |48 /0 lo.oqase | C
Tlosd T 4% 17 (0.0 w424 [\
% 8O 14| T 45 13 ot 4|33 8] A
9 lpal T |ac 23 |0 sepa7 | A
10 (o | 7 457 j4 [0 j#4 30 o A
nig4e] T | 45 30 1o 46575 2 A
12 loa 1| gs™ 21l 2373717 ?A
Blo, /7 I |45 29 e/ 20201 1D
wloaz| Tl as 472431229/}
5 (ool T4 j 4 012|254 ’ C

*  Use Table 11-4 and multiply segment length
®  From Worksheet for Summary of Arterial
Intersection Delay Estimates

©  See upper right comer of the Table for the Equation s . ; Y=
Note: Round delay estimates to one decimal place 6“" nd SLM - f— T el y] C’(’Pf
Crend Som o Leagth))= 4 .03
3 pd
Loy o= A

Updated October 1994



URBAN AND SUBURBAN ARTERIALS

11-37

Frad Shedy
START HImE fioopm pon, &
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: . Sosth  _bound
File a-@ase # L0 1679 kvi- S Date: |~Co-i) N ARTSPD=36003(IJS;";;);::::W)
bdoced o A Cadi) P Frepures @;ﬁ-
Free
e ey | o st s e e
(i) Class (mph) | Section | (sec) Detay” {sec) | Section  Section  (mph)  Section
1 ogr | X 135 € los)| 26 d A
2 0.3 | T | 4o Pl |6 3 (4o | A
3 (03¢ "L |4y A9 |03 G 447 | A
dlofle T |45 £ 18040 A
5l 24 € (45 23 |oodlay.0| A
6 |C o7 T |48 al oo 4.1 F
Tload T4 [77(0.2wldd | A
8 | 14| | 45 13 lor4rs.] A
9 lpald I |45 j60 0.6l 94| F
W (o | T 45 Jo |01 36| B
(4o T | 45 [34 |46 [2 A F
2lo0a T |gs (7 |0.23 400 A
B /7 T |45 23 6./ a6 | C
4 043 T | 45 25 |91345.3] A
15 o fo| I £y ‘ ks j(?/‘) .95“-'7‘ C

® Use Table 11-4 and multiply segment length
® From Worksheet for Summary of Arterial
Intersection Delay Estimates

¢ Seeupper right corner of the Table for the Equation
Note: Round delay estimates to one decimal place

6‘,1:;/14 Sem oo £ Trme (2= 596

C"hi"t;mq)_ S,m ot &g‘)’%(\/):“ 40{

24.5

Updated October 1994



URBAN AND SUBURBAN ARTERIALS 11-37
Frad gigcdd W
% START  TImE 1M45pm  pun, 2

COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: 1 925TA  bound
File ar.Cues # PU | ﬁgzti_ RvA~SB Date- %’ ART SPD = 36003(:,;::2:12 I;::gth)
Edverde A Casti\\e ?%rcpared by: ,éziélzf
Seg- ;r:: Running Intersec.  Other | Sumof  Sumof  Arerial  Arterial
T i | 1 e B T oy Sl o6
okl | © |35 83 o%1|35)] A
2o T 1 4o 2% 16 M |37.3] A
3 03¢0 T | 4 de |63¢4a8| A
dlodel T |45 25 [P lea3eH
Slood T |45 19 (0044561 A
6 |1Q 07 T |45 A7 o793 | F
7009 T 45 /1 o roler | A
D 8 lo. 4| T 45 %Y o4 59| F
Slpal I |4¢ 23 026 4o.7] A
| T |45 4o |0 1412 6| F
1o 4e! X | 45 FP O Ablss 2] A
12 (22l T | g™ A |p. 23277 ¢
Blo, /7| I | 45 53 e 0/ 13 F
M \oA3| T | 45 $8 |3 28,1 B
s lpjo| L1 49 | /P 10722y }! D

*  Use Table 11-4 and multiply segment length
From Worksheet for Summary of Arterial
Intersection Delay Estimates

< . ) _ S_-— -
See upper right corner of the Table for the Equation 6{{1_ ek Sﬂh o £, e 3 - S L:)

Note: Round delay estimates to one decimal place —

‘3QQC;:>§ (\)) = B,

Lo s = C

Updared October 1994



URBAN AND SUBURBAN ARTERIALS 11-37

Frad Shcdy
3 START FImE 450pm  puny |
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: A St hound
File azCave #U7/ W77 S8 teverd e, [~lo- ) ) ARTSPD:SGOOS(:;?;;;:%)
bdvedo A Casiil) o Phrepared by:%)éf e
Seg- F!?lr;\i Running Intersec.  Other | Sumof  Sumof  Arterial  Arterial
T et | T T Dy | Ty Ceiononmy Sem
Lok | X |35 79 [©6%1130.9| A
2030 | T | deo 235 16 9N 44,8 A
3036 T |45 30 |83 G2 5 | A
dlode] I0 |4y /3 Dlelag s i A
Slesd4 T |45 F> |60439 7] A
6 |07 T 44 e ooy ¢!
Tjoo 9 L 4S5 [T r o424 A
% 8 1o (4| T | 45 [+ 014 3¢ 0] A
9 lpalel I 145 Y o se24 0 C
w0 |0 T | 457 [ 10142 o A
I |pael X | 45 79 |Odu4d1.8 A
12 (223 I | 4s /5 o ads2 el A
3. /7| I |45 28 \osoor9| o
o434y DU 1 0a349 9| A
5o ol T| 49 | IR 2157 ¢

" Use Table 11-4 and multiply segment length

b From Worksheet for Summary of Arterial
Intersection Delay Estimates

¢ Seeupper right corer of the Table for the Equation

Note: Round delay estimates to one decimal place

.u,?gf‘-,‘;u,

6mnc{ Somn e BT e (%)= 3977

Yoo % () =305
¥

Loy = A

Updated October 1994



F‘.‘t"_lxl SL—)A-J:::[)/

URBAN AND SUBURBAN ARTERIALS 11-37

START  TIME S1Spm  pun, &
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial; 3 vt bound
File auass # LN S v Date: 1= (o1, | AKT D= 260 (Sumortengn)
tdoedo A. @ﬂ\\u?%eparedb > ;

Seg- ;fi Running Intersec.  Other | Sumof  Sumof  Arerial  Arterial
] e | | T o, Dely | Tty ecion’ oty Seme
Liog) | © |15 Be 051|379 R
2 o3 T | 4o 33 16 N (2.6 5
3|04 ¢| T | 4% B0 103647 A A
4 lofe] T |4y [ 18 1@|F6,0. A
Sl o4 1 | 45 21 [ood|g) I A
6 |Co7 T a4 7 lco7.0l A
ToeYy L 45 [V 020400 A
8 (014 T | 45 4 o143 ol A
9 ip Al I |45 42X [0 2323
1010, 4] T | 457 [4 |24 30 A A
N |p4el X g5 ie3 (O a4l | | £
2 |22 I | g5 S/ (223377 | A
Boo. /7 I | a5 95 &./ 211725 D
14 043 T | 45 A1 243398 A
15 ool L 45 [ f Je |00 39-“(&

®  Use Table {1-4 and multiply segment length
From Worksheet for Summary of Arterial

Intersection Delay Estimates

¢ See upper right comer of the Table for the Equation
Note: Round delay estimates 10 one decimal place

6‘1’6{»/&.::( Seem o £ T ime (* Y= 4'677
C?I"C.r’}d SLm C_,)'J;“ L(g_}_%(\/):_ 4_ 05/
| oo YD) L g9

Updated October 1994



URBAN AND SUBURBAN ARTERIALS 11-37

Frad $icdy
START  TimE 540m oo 5
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: o Serth  bound
File orCast # PU/G)ASB. B0 Ipate: |~ (o ~]| | ARTSPD= 36005(:;";:;;: ut)
beveocder A Cond NS epea v 1L L)Y
Seg- ;r;: Running intersec.  Other | Sumof  Sumof  Arterial  Arteriaf
Mment | Length  Arerial  Speed Time* Total Delay | Timeby Lengthby SPD®  LOSby
(mi) Class (mph) Section (sec) Delay (sec) Section Section (mph) Section
1iog) | T Ers €7 loesilzz sl B
20| T | 4o 79 (0 Ny | D
3 03¢ T | 45 33 233 a0l A
dlodle| T4y [ Clel3. | A
S T |45 33 (004374, | A
6|2 07 T |45 ¥ looqxus | B
Toog T 45 /Y 009 40! A
8 | (4] T | 48 13 loidl4ro! A
9 pald T | 4¢ 33 |oow| 9 P
10 |0, M T |45 /3_[04|3%.8 A
n|p4e] X | 45 9 o633 3 D
2 |25 I | g5 Z [0.93|3¢ 0] A
B /7l T | 45 3¢+ 0./ 2 /¥%0] D
4 (o431 T | 45 4 | 293389 1 A
50| T|# | Jw [019]m <] ¢

* Use Table 11-4 and multiply segment length
® From Worksheet for Summary of Arterial

Intersection Delay

©  See upper right corner of the Table for the Equation

Estimates

Note: Round delay estimates to one decimal place

é)mrwc[ Seem oo £ T e (x)= AS#L

Crend Sm o F Leasth())= 405

IENPPEVIR <y) - 32, 4
K,
Lo s = B

Upduted Qctober 1994



URBAN AND SUBURBAN ARTERIALS 11-37

Frad Sgedy
| 3 STAET TIimE SO pono |
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: i ot bound
File ar.Cust #_PU/TI-NB.GEA Date: [~ Lo L4 ARTSP DJGOOSEP;E: =
Edvedo A Cazdi\ e PHicparea by‘/;)éié/; o
==
Seg- :1:: Running Intersec.  Other | Sumof  Sumof  Arerial  Arterial
T e e St | | TS Jo el | Tty eaion” oo Seni
1o | T Ers 71 los1 (367 | A
2o T | 4o 27 |6.51]38. 7 A
3 03¢ T |4y 74 (03¢0 517 D
dlolel T 14y 79 Llel 731 F
Sload T | 45 /i lood| 4,9 F
6 |[207 T |45 7 looq 2% B
Tlood T 45 /1 0227729 A
% 8 | 14| T |45 /4 o476 o A
9 (g2t T |as 21 o sezo.2| 3
0 (o K T | 457 70 o4 (£l F
Ul 46 5 | 45 44 1O 4027 L] A
12 oo L |45 2 (0.2¥20.¢T 3
Blo. /71 T | 45~ 30 o/ 21797 O
4043 T | 45 99 |23/ b E
5 ol T 45 | { /50 10-/0‘9- ala

" Use Table 11-4 and multiply segment length
From Worksheet for Summary of Arterial
Intersection Delay Estimates
©  See upper right comer of the Table for the Equation
Note: Round delay estimates to one decimal place

6‘rb‘;‘nd Sem o F Time ()2 900
Crend Som of Lesth))> 4 057
2 oo % (N ) -

w
LQ_)‘ = E

‘ \‘55*}&%»

Updated October 1994



URBAN AND SUBURBAN ARTERIALS 11-37
Frad Shedy
% START imE 535 | pon Q

COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: A Noth  bound
File oxCast # % 1673_Ng_ kvisoDae: S ~(o- ) [ |ART SPDZSGOOS(:;T:;[;: a)
Edocrd o A Cas\) e Pbiopared by 75
Seg- ;r:: Running Intersec.  Other | Sumof  Sumof  Arerial  Arteria)
MERl | Length  Anerial  Speed Time® Tofalb Delay | Time by LGgtpby SPD° LOS by
(i) Class (mph} | Section | (sec) Delay (sec) | Section  Section  (mph)  Section
Llogr | X |35 77 loxi|27.9] A
2o T | 4o 2516 N |41.2 | A
3 03¢ T | 45 £3 |83\ g0t D
4ol T (45 42101 @ljd %] F
Slo 24 T (45 SE loodi/4g | £
6 (1207 T |44 /2 o oas il &
Tiood T 4S /9 02379 A
g | s o4 = | 4% /3 lo14)328] A
S lpdld I |4 dle |0-36 260 A
0 |0 [ T |45 G¢ |0 14 5+
1 (o 4e! X | 45 28104647 000 A
12 |23 I | 4s SO |lp.aalrs B £
Blo. /7l T | 45 Al o003 1 ¢
4 |\oA3] T | 45 &S |93 2?’ 51 C
5 1p.jv I[¢§ J a5 (O1@ | F

? Use Table i1-4 and multiply segment length
From Worksheet for Summary of Arterial
Intersection Delay Estimates !

©  See upper right corner of the Table for the Equation - O ; L= e 3

Note: Round delay estimates to one decimal place 6m ﬂd S‘m ~ {3 T me( )L\ -
ijﬂl«f‘?d gxm CJ"F Z“(gs)'%(\/); 4\ o5

2 e % (Y ) = 91,3

Updated October 1994



URBAN AND SUBURBAN ARTERIALS 11-37

F.‘de_L bl v
START imE €SO, puns D
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: = Ne: 47y bound
Fie ozt # (Y19 NELHENDate: [ Lo - |, | ART spp= 2800 Somoreng)
tdocd e A Cand\ e Ppicpurea by: 7 Sy
Free e -
Seg- Flow Running Intersec.  Other | Sumof  Sumof  Amerial  Arterial
Tt et | e | T Jom, Dely | ey Seeion” momy S
L logr | X |35 G/ losi|i2.d B
21037 | T | 4o 30 (6N sl B
3 103¢ | "I | 44 S 036Gl M9l ¢
dlodlel T |4y /7 41@339] B
Sjedd T |45 36 o4t o ¢
6§ |Co7 T 48 9 loez%s B
Tesd T 4Y J! 0412343 3
8 & (4| T | 45 /S o1 4123 | 7
9 \p 2l I |45 A |0sefoB | £
o H| T 45 fof (0447 | F
U |o.4e| T | g5 A4 (04637 L] A
12 (23 I gs” 26 (0.233.5| B
13 o,./7| L |45 3v 6./ 2204 D
4043 L |45 36 [2934%. 0| A
slow] 1A ] [ leers] e

® Use Table 11-4 and multiply segment fength
From Worksheet for Summary of Arterial
Intersection Delay Estimates
©  See upper right corner of the Table for the Equation
Note: Round delay estimates to one decimal place

éim‘nd Son o £ T e ()= (r 2. /

puee 2SS0 <

Loy = C

Updeated October 1994



URBAN AND SUBURBAN ARTERIALS 11-37
Frad Sedsy
SYART  FimE 745Am , puno |
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: T %Y _ _bound
File ap.€as6 # LA/ 5B Meame Date: |- oLz ARTSpD=36mS§;2fo;I::mh)
bdoced o A Casdi) e PiFreparea by: A i
Free
o | s i F R O it i e
(mi) Ctass (mph) | Section | (scc)  Delay’  (sec) | Section Section (mph)  Section
Liogr | £ | 3% 77 0%113%7.0 A
2lo3a | T | 4o 2% lo N v ] A
3 o3¢ T | 44 30 |03¢l47. 21 A
sloje T |4 /7 |21el333 ] B
Sip.aod T [ 45 25 (00424 &6 B
6 |2 07 T |48 2 oo 341 &
Tood T 45 2 0103431 3
8| 4] T |45 J o143 5T T3
9 |p2ld I |45 47 |0 26(/9.91 D
10 (0. | T |4 )S e 427 | B
I o4e] X 4ds F2 O dabiao x| )
121202 I g5 24 0037720 B
Blo. /7 T |45 A5 16./00/2.9 |
14 043 L 4y 19 129331 Ll B
15 01{.01 g ﬁl‘; /9 {7,/01,20'040
! Use Table 11-4 and multiply segment length
From Worksheet for Summary of Arterial
Intersection Delay Estimates
° Sec upper right comer of the Table for the Equation Grand Som o £ T me(x)= 5 72

Note: Round delay estimates to one decimal place

Crend Saom oF Lex¥he))= 4067
e S W

S
Loy = C

Updated October 1954



URBAN AND SUBURRAN ARTERIALS 11-37
F.‘\’.ln:\. Sl—;—vr.iy
3 START TIME7 96am puns 8

COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial; T Sevth bound
File apGast # V21 €19 52 Mptn Date: | =/ 0 =), ARTSPD=36OOS(5;";;’L;€:€I}’)
Edocrdo A Cag\ \\b?gx'epared by: . :

Seg- ::r:; Running Intersec. ~ Other | Sumof  Sumof  Arterial  Arterial
B e ol O B N B o e
Logr | € |35 77 16%1329 | A
2 03| T | 4o 5" oI5| A
s lo30| T | 4 37 (03¢5 A
dlolde| T |45 /5T 18] el3g.a] A
5|o.a4 T 57 gt [6.94%¢0 o] A
6|7 oL |4 ¢ o4 ] | ¥

7 Tload T l45 /¥ 0.0l 4o 0| A
E | s o4 T |49 /3 lor4lzes] A

9 lpatd I |45 70 (06134 E
0o ) T4 [F 0436 A A
n o440 I | 45 45" |06y 5| A
2 (paa| I |ags 2> 10.233g4 D
Blo. /7 I | 45 S e 2011 S| F
14 (oA43| L | 45 4% | P37 2| B
s 0‘[0{ T 49 /(ajz?/o 'QOLSJ(‘C

*  Use Table 11-4 and multiply segment length
® From Worksheet for Summary of Arterial
Intersection Delay Estimates

¢ See upper right corner of the Table for the Equation ’ N P i a S ' = g’; ?L?
Note: Round delay estimates to one decimal place 6)"61 ﬂd 3 e {: el j(}
EENPTEYR WY ) = 29 9
~ 7.

Updated October 1994



URBAN AND SUBURBAN ARTERIALS 11-37

Frad shedy
START  FimE § 04 4, Puss 3
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: e Seskth_bound
File arCasé # (/7953 . s Date- St [ | ARTSPD= 36003(5;?:1?;2: 2)
Edoeode A Casl \\o?gr'eparcdb A :q@
Seg- ;::: Running Intersec.  Other | Sumof  Sumof  Arterial  Asterial
LR e e s | e f Do [Ty S o
Lok | T 135 724 los1|39.4 A
21030 | T | 4o 30 10NBas | B
3 03¢ T |4y 30 [03¢[430] A
s ol T |45 /5 18 el 4] A
Sjwad — | 45 22 (00429 51 A
6 (€07 T |4y 9% lood d F
Toad T 45 2/ 029471
810,14 T | 45 /3 loi4|zcg] A
SRl T 4% ¢ lo.se)?. ¢l E
0|0 H| T |45 /2 1o 4 4D 0! A
Uip4e| T | gs 3% O 4647 4] A
12 lpoal T | 4 23 1p.a334. 4 /3
Blo, /71 T |45 e o o035 | £
4 o043 T | a4y AU [OA333.91 F
15 \ppo | L4 [ /5" 01004 L

* Use Table 11-4 and maultiply segment length
From Worksheet for Summary of Arterial
Intersection Delay Estimates
©  See upper right corner of the Table for the Equation
Note: Round delay estimates to one decimal place
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URBAN AND SUBURBAN ARTERIALS 11-37

Frad Shedy

3 START 4IME 2274 poa, /
COMPUTATION OF ARTERIAL LOS WORKSHEET

Arterial: = North  pound

File apasé # VP77 5B, Meppard Date: | ~ St ARTSPD:BGOOS(:;?%;: =

Edoced o A Cont\o P Fieparea by Tl o

e
Free

S R Tt o Doy | ety e, Ao e

{mi) Class {mph) | Section (sec) Delay® (sec) Section  Section  (mph}  Section
Lok | © | 3% 7 16%1 2729 A
2 03| 1T | 4o 25 (03|14l k| A
3 03¢ L | 45 32 (036|473 20 A
ol T |4y /3 Lle|443] A
S|lo.od T | 45 S0 1004491 A
6 (207 T |45 7 oo zes! A
71099 L |45 [ 02olfna] A

é B . 4 T 45 /A o4 42.01 A

9 (gl I |46 w/ (026|153 k&
100 | T | 4 /o4 e o A
lo4¢l T | 45 Y (O ALl ) A
20220 I |45 37 |o.232), 4 O
Bl /7] L |45 43 e/ 2143 E
woa3| L 4y 45 [0 32, 5T R
sloio] TIA | ] 2710033 F

*  Use Table 11-4 and multiply segment length
®  From Worksheet for Summary of Arterial
Intersection Delay Estimates

©  Sce upper right comner of the Table for the Equation L o ., VA s &

Note: Round delay estimates to one decimal place 6m el SVM © 3 e O \} 4 (P s
C‘V"-‘;"Jd S-L-r‘r'\ Q‘I‘: L.(g‘}”%{‘/)L /{‘ 0o

: : ~
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URBAN AND SUBURBAN ARTPRIALS

11-37

Frad gacdsy
START SIimE 750 PN O
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: 1 MNorthh  bound
File arCase #_UP /67 97-rorvBate; |~/ v- 1/  |ARTsP DzBGOOs(f:argfo;[f::gm)
Edoendo A G\, ?%rcpared bﬂéé‘}_m
Seg- ;r:\: Rumning Intersec.  Other | Sumof  Sumof  Arterial  Arterial
L e | s | I D Do Ty S o
Liog | © |35 Y losi|wy| B
2 losa | T | 4o 29 16 M |2, 0o A
303G T | 4 37 12330 A
4 lodel T |4y (3 191@e 449 A
5l 1 | 45 70 |0694]| G (, £
6 |G o7 T |4y /o259 C
Tipoed T4 /¥ 000|400 A
8 |0 14| T | 4% /P o1+ |ld2.0] A
9 lpdld I |4s 28 1056l 425 A
o | 1T |45 s5 o492 | F
N lo4e| X | 45 39 O 4bl49 5T A
2 lp2e I |45 4> |o.o3j8.9]| D
Blo./7| I |45 ko [©./2093 | F
4 A3 L |4y L3 199324 6|
15 0.,’0f 7:[ #5 Jo§ 100 34 | =

" Use Table 11-4 and multiply segment length
®  From Worksheet for Summary of Arterial
Intersection Delay Estimates
¢ See upper right corner of the Table for the Equation
Note: Round delay estimates to one decimal place
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URBAN AND SUBURBAN ARTERIALS 11-37

Frad Sieds
START +imk Qi/{m, Pong T2
COMPUTATION OF ARTERIAL LOS WORKSHEET
Arterial: s Nert7 _ -bound
File azCast # LLIVT Ao rrudponsDate: ] =/ o/ ) | ARTSPD= 36003(:;“;:1?;: =
Edverdo A Gt o?g}cparcd by:é&é:’; ;/l'_"jﬂ?/;?:—ép,
Seg- ;r:: Running Intersec.  Other | Sumof  Sumof  Arerial  Arterial
B Il I e N o L
L]l | & |35 72. (0% |+ | A
2109 | 1 | 4o 25~ |0 |41.8 ] A
3 o3¢ T | 45 32 03432l A
ol T |45 /A |8 4501 A
Slesd T | 45 o4 004 3G 0! A
6 (1o T |44 /2 loo705. 2 C
Tloed T4 /3 10.42(372,9 | A
8 . 14| | 45 /3 o4 3vs A
9 |p2ld I |4¢ DA |0 2642 7| A
0 |o 4+ 17 | 45 At o4 s £
I o4 X | ds 7S o443 | A
2 (p22 T |4 /¥ |lo.sa4do A
B0 /7| T |45 28 e/ 2029 1p
M oA43| L |45 31 1293419 | A
5 (o 0] L] 45 | /7 {00020 D

I}

Use Table {1-4 and multiply segment length
®  From Worksheet for Summary of Arterial
Intersection Delay Estimates

See upper right comer of the Table for the Equation 6 N C( S{m o 4?_ 7 m{_,_(‘y)": /f-(? l
Note: Round delay estimates to one decimal place ren -
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Harry Wurzbach Draft Programming Assessment

APPENDIX G
DRAINAGE DATA / ANALYSIS



Box

Concrete

5ft x 6ft Box

Rise = 5.000

Span = 6.000

Number Of Barrels = 1

Length = 128.019

Slope = 0.016

Upstream Invert = 720.000

Downstream Invert = 718.000

N value = 0.012

Entrance KE value = 0.400

Culvert MAX Inlet Outlet Tailwater
Discharge HW  HW  HW  Elev.

Culvert Outlet Uniform Critical Critical Friction
Discharge Velocity Depth Depth  Slope Slope

Number of Overtopping Points = 51
X Y

0.000 730321
6.000 730.137
12000 729947
18.000  729.784
24.000  729.640
30.000  729.496
36.000  729.350
42.000  729.205
48.000  729.059
54.600 728913



60.000  728.767

66000  728.625

72.000  728.484

78.000  728.343

84.000  728.208

60.000  728.075

96.000  727.947

102.006  727.831
108.000  727.746
114.000  727.538
120.000  727.228
126.000  726.917
132.000  726.607
138.000  726.297
144.000  726.000
150.000  726.000
156.000  726.000
162.000  726.000
168.000  726.000
174.000  726.000
180.000  726.000
186.000  726.000
192.000  726.000
198.000  726.000
204.000  726.000
210.000  726.000
216.000  726.000
222.000  726.000
228.000  726.000
240.000  726.000
246.000  726.000
252.000  726.000
264.000  726.000
270.000  726.000
276.000  726.000
282.000  726.000
288.000  726.000
294.000  726.000
300.000  726.000

224.000 718.000




Concrete

5ft x 5ft Box

Rise = 5.000

Span = 5.000

Number Of Barrels = 1

Length = 106.755

Slope = 0.005

Upstream Invert = 698.000

Downstream Invert = 697.500

N value = (0.012

Entrance KE value = 0.400

Culvert MAX Inlet Outlet Tailwater
Discharge HW  HW  HW  Elev.

Culvert Outlet Uniform Critical Critical Friction
Discharge Velocity Depth  Depth  Slope  Siope

Number of Overtopping Points = 51
X Y

0.000 710.234

6.000 710.105

12.000 709972
18.000  709.876
24.000  709.810
30,000  709.733
36.000  709.656
42.000  709.579
48.000  709.502
34000  709.424



60.000  709.347

66.000  709.269

72.000  709.192

78.000  709.114

84.000  709.037

90.000  708.959

96.000  708.882

102.000  708.805
108.000  708.728
114.000  708.651
120000  708.573
126.000  708.496
132.000  708.419
138.000  708.342
144.000  708.264
150.000  708.187
156.000  708.110
162.000  708.033
168.000  707.882
174000  707.531
180.000  707.180
186.000  706.829
192.000  706.479
198.000  706.128
204.000  706.149
210.000  706.385
216.000  706.620
222000  706.856
228.000  707.091
234,000  707.326
240,000  707.562
246.000  707.797
252.000  707.979
258.000  708.000
264.000  708.000
270.000  708.000
276.000  708.000
282.000  708.000
288.000  708.000
294000  708.000
300.000  708.000




Concrete

5ft x 10ft Box

Rise = 5.000

Span = 10.000

Number Of Barrels = 1

Length =73.971

Slope = 0.014

Upstream Invert = 685.000

Downstream Invert = 684.000

N value = 0.012

Entrance KE value = 0.400

Culvert MAX Inlet Outlet Tailwater
Discharge HW  HW  HW  Elev.

Culvert Outlet Uniform Critical Critical Friction
Discharge Velocity Depth Depth  Slope Slope
295.000 17.046 1.731 3.002 0.003 0.014

X

0.000 692.685

5.000 692.622

10.000  692.565
15.000 692.519
20,000 692.475
25000  692.431
30,000  692.387
35000  692.343
40.000  692.299
45.000  692.255

o
X
"
%

- 6T



50.000  692.212
55.000  692.170
60.000  692.128
65.000  692.086
70.000  692.044
75000 692.014
80.000  691.951
B5.000  691.785
90.000  691.680
95.000  691.574
100.000  691.782
105.000  691.952
110.000  692.000
115.000  692.000
120,000 692.000
125.000  692.000
130.000  692.000
135.000  692.000
140.000  692.000
145.000  692.000
150.000  692.000
155.000  692.000
160.000  692.000
165.000  692.000
170.000  692.000
[75.000  692.000
180.0600  692.000
185.000  692.000
190.000  692.000
195.000  692.000
200.000  692.000

295.000 684.000




Concrete

51t x 6ft Box

Rise = 5.000

Span = 6.000

Number Of Barrels = 4

Length = 80.544

Slope = 0.012

Upstream Invert = 687.000

Downstream Invert = 686.000

N value = 0.012

Entrance KE value = 0.400

Culvert MAX Inlet Outlet Tailwater
Discharge HW HW  HW  Elev.

Culvert Outlet Uniform Critical Critical Friction
Discharge Velocity Depth Depth  Slope  Slope

X Y
0.000 692.000
5.000 692.000
10.000  692.000
15000  692.000
20,000  692.000
25.000  692.000
30.000  692.000
35000 692.000
40.000  692.000
45.000  692.000

>



50.000  692.000
55.000  692.000
60.000  692.000
65.000  692.000
70,000  692.000
75.000  692.000
80.000  692.000
85.000  692.000
90.000  692.000
95.000  692.029
100.000  692.095
105.000  692.162
110,000  692.229
115.000  692.296
120.000  692.362
[25.000 692.429
130.000  692.496
135.000  692.563
140.000  692.629
145.000  692.696
150.000  692.763
155.000  692.829
160.000  692.896
165.000  692.963
170.000  693.030
175.000  693.096
180.000  693.163
185.000  693.230
190.000  693.297
195.000  693.363
200.000  693.430




Concrete

4ft x 8ft Box

Rise = 4.000

Span = 8.000

Number Of Barrels = 3

Length = 111.566

Slope = 0.009

Upstream Invert = 710.000

Downstream Invert = 709.000

N value = 0.012

Entrance KE value = 0.400

Culvert MAX Inlet Outlet Tailwater
Discharge HW HW  HW  Elev.

Culvert Outlet Uniform Critical Critical Friction
Discharge Velocity Depth  Depth  Slope  Slope

399.000 399.000 0.000 713.167

Number of Overtopping Points = 41
X Y
0.000 714.757
5.000 714.718
10.000  714.682
15000  714.647
20.000  714.614
25.000  714.587
30.000  714.548
35000 714490
40,000  714.433
45.000  714.375



50.000 714317
55000 714.259
60.000  714.201
65.000 714.144
70.000  714.086
75.000 714028
80.000  714.000
85.000  714.000
90.000  714.000
95.000  714.000
100.000  714.000
105.000  714.000
110.000  714.000
115.000  714.000
120.000  713.807
125.000  713.587
130.000  713.368
135.000  713.197
140.000  713.218
145000  713.239
150.000  713.262
155000 713.286
160.000  713.310
165.000  713.338
170.000  713.3%0
175.000  713.500
180.000  713.611
185.000  713.721
190.000  713.831
195.000  713.941
200.060  714.000




Concrete

6ft x 7ft Box

Rise = 6.000

Span = 7.000
Number Of Barrels =2

Length = 94,785

Slope = 0.011

Upstream Invert = 719.000

Downstream Invert = 718.000

N value = 0.012

Entrance KE value = 0.400

Culvert MAX Inlet Outlet Tailwater
Discharge HW  HW  HW  Elev.

Culvert Outlet Uniform Critical Critical Friction
Discharge Velocity Depth  Depth  Slope  Slope

X Y
0.000 728.000
6.000 728.000
12000  728.000
18.000  728.000
24.000  728.000
30,000  728.000
36.000  728.000
42.000  728.000
48.000  728.000
54.000  728.000




60.000  728.000

66.000  728.000

72000 727993

78.000  727.741

84.000  727.629

90.000  727.582

96.000  727.542

102.000 727411
108.000  727.248
114.000  727.085
120,000  726.922
126.000  726.759
132000  726.596
138.000  726.433
144000  726.270
150.000  726.108
156.000  726.000
162.000  726.000
168.000  726.000
174.000  726.000
180.000  726.000
186.000  726.000
192,000  726.000
198.000  726.000
204.000  726.000
210.000  726.000
216.000  726.000
222.000  726.000
228.000  726.000
234.000  726.000
240,000  726.000
246.000  726.000
252.000  726.000
258.000  725.808
264.000  725.722
270,000 725618
276.000  725.510
282.000  725.400
288.000 725290
294.000  725.179

546.000 718.000




Concrete

6ft x 8ft Box

Rise = 6.000

Span = 8.000

Number Of Barrels = 1

Length = 94.785

Slope = 0.011

Upstream Invert = 719.000

Downstream Invert = 718.000

N value = 0.012

Entrance KE value = 0.400

Culvert MAX Inlet OQutlet Tailwater
Discharge HW HW  HW  Elev.

Culvert Outlet Uniform Critical Critical Friction
Discharge Velocity Depth  Depth  Siope Slope

Number of Overtopping Points = 51
X
0.000 728.000
6.000 728.000
12000 728.000
18.000  728.000
24.000  728.000
30.000  728.000
36.000  728.000
42.000  728.000
48.000  728.000
54000  728.000



60.000  728.000

66.000  728.000

72.000 727993

78.000  727.741

34.000  727.629

90.000  727.582

96.000  727.542

102,000 727.411
108.000  727.248
114.000  727.085
120000 726.922
126.000  726.759
132.000  726.596
138.000  726.433
144.000 726270
150.000  726.108
156.000  726.000
162.000  726.000
168.000  726.000
174.000  726.000
180.000  726.000
186.000  726.000
192.000  726.000
198.000  726.000
204.000  726.000
210.000  726.000
216.000  726.000
222.000  726.000
228.000  726.000
234.000  726.000
240.000  726.000
246.000  726.000
252000 726.000
258.000 725808
264.000  725.722
270.000  725.618
276.000  725.510
282.000  725.400
288.000  725.290
294000 725.179
300.000  725.068




Concrete

5ft x 7ft Box

Rise = 5.000

Span = 7.000

Number Of Barrels = 3

Length =97.907

Slope = 0.010

Upstream Invert = 702.000

Downstream Invert = 701.000

N value = 0.012

Entrance KE value = 0.400

Culvert MAX Inlet Outlet Tailwater
Discharge HW HW  HW  Elev.

Culvert OQutlet Uniform Critical Critical Friction
Discharge Velocity Depth  Depth ~ Slope Slope

Number of Overtopping Points = 41
X Y
0.000 707.806
5.000 707.777
10.000  707.749
15.000  707.721
20000  707.692
25000  707.664
30.000  707.636
35000  707.608
40.000  707.580
45.000  707.552



50.000  707.524

35.000  707.496

60.000  707.468

65.000  707.440
70.000 707412

75000  707.384
80.000  707.357

85.000  707.329

90.000  707.301

95.000  707.273

100.000  707.246
105.000  707.219
110.000  707.191
115.000  707.164
120.000  707.136
125.000  707.109
130.000  707.082
135.000  707.057
140.000  707.035
145.000  707.013
[50.000  706.992
155.000  706.972
160.000  706.953
165.000  706.932
170.000 706911
175000 706.891
180.000  706.871
185.000  706.852
190.000  706.831
195.000  706.812
200.000  706.792




Concrete

5ft x 6ft Box

Rise = 5.000

Span = 6.000

Number Of Barrels =2

Length = 97.907

Slope = 0.010

Upstream Invert = 702,000

Downstream Invert = 701.000

N value = 0.012

Entrance KE value = 0.400

Culvert MAX Inlet Outlet Tailwater
Discharge HW HW  HW  Elev.

490.861 707.345 707.345 707.345 702.000
Culvert Outlet Uniform Critical Critical Friction
Discharge Velocity Depth Depth Slope Slope

Number of Overtopping Points = 41
X
0.000 707.806
5.000 707.777
10.000  707.749
15.000  707.721
20,000  707.692
25.000  707.664
30.000  707.636
35.000  707.608
40.000  707.580
45.000  707.552



50,000 707.524
55.000  707.496
60.000  707.468
65.000  707.440
70.000  707.412
75000  707.384
80.000  707.357
85.000  707.329
90.000  707.301
95.000  707.273
100.000  707.246
105.000  707.219
110.000  707.191
115.000 707.164
120.000  707.136
125.000  707.109
130000  707.082
135.000  707.057
140.000  707.035
145.000  707.013
150.000  706.992
155.000  706.972
160.000  706.953
165.0600  706.932
170.000 706911
175.000  706.891
180.000  706.871
185.000  706.852
190.000  706.831
195.000  706.812
200.000  706.792
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SECTION 4.0

Drainage

Introduction

This section provides criteria for performing drainage design and guidance on what
standards the drainage design shall conform to. It is not the intent of this manual to
instruct the design engineer in the usage or applicability of these criteria. Engineering
training, experience, and judgment must be used in the performance of drainage design
tasks, The means and methods used in completing the design are under the direction of
the design engineer, who will be required to submit design calculation summaries as part
of the plan submittals during the various phases of the design. The drainage calculation
results will be required in the plan of record. Drainage calculation summary formats are
included in this section of the manual.

The Unified Development Code (UDC) is the basic reference for drainage design,
although it does not address some drainage design items in sufficient detail. The TxDOT
Hydraulic Design Manual has been referenced to cover some of these areas. Note that the
city requires designs to conform to different storm trequencies than TxDOT does.

The drainage design criteria reference the documents listed below. These reference
documents are not duplicated in order to avoid discrepancies that may develop as these
references are updated.

s City of San Antonio Unified Development Code Article 5, Division 2, section 35-
S04and Appendix F
To view the code:

http:/fwww.municodeAcomfResources/Eatewav.asp?pid:14228&sid=43

10 buy the code: https://secure. municode.com/munistore/productspage.asp

o (ity of San Antonio Storm Water Design Manual
http://www.sanantonio. gov/publicworks/stormwater/index. asp

*  IxDOT (Texas Department of Transportation) Hydraulic Design Manual
http://onlinemanuals.txdot. gov/txdotmanuals/hyd/index.htm

» San Antonio River Authority, Regional modeling standards for Hydrology and
Hydraulic Modeling
http://'www.bexarfloodfacts.org

» U.S.DOT FHWA (Department of Transporiation, Federal Highway Administration)
Hydraulic Engineering Circular No. 5, Hydraulic charts for the selection of highway
culverts
htp://www.thwa.dot.gov/engineering/hydraulics/pubs/hec/hoc0S pdf

» Upen Channel Hydraulics by Ven Te Chow, McGraw-Hill, 1959, ISBN: 978-
0070107762.

+ US.DOT FHWA Hydraulic Engineering Circular No. 14, Hydraulic design of
energy dissipators for culverts and channels
hitp://www.thwa.dot.gov/engineering/hydraulics/pubs/hec/hec 4S1.pdf
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Table 1 depicts the sections of drainage design and the appropriate document and section
to reference for specific design criteria and guidance.

Table 1
References
Section
or
Topic ltem Document | Chapter

Hydrology Method of computing runoff UubcC 2.1c
< 640 acres upc 2.1¢
> B840 acres ubC 2.1¢
Time of concentration UbdcC 2.1c
Runoff coefficients upc 2.1¢c
Runoff intensities- upc 2.1¢
SCS curve numbers ubc 2.1c
Percent impervious cover Ubc 2.1¢c
Design rainfall uDcC 2.1¢c
Routing of runoff ubDC 2.1c
Manning's n valua ubc 2.1¢

Floodpiain Analysis Establish design surface etevation
Limits of study, downsiream impact upc 2.2b
System criteria uDc 2.2b
Three development conditions to analyze | UDC 2.2b
Existing UbcC 2.2b
Proposed UDC 2.2b
Ultimate upc 2.2b
Stream channel pianning consideration TxDOT 7
Stream stability issues TxDOT 7
Regional modeling standards for SARA/
hydrology and hydraulic modeling BRWM

Hydraulics

Channels and Improved Watercourses
Watercourse to remain uncbstructed ubcC 2.3.1h
Channal modifications UubDC 2.3.1h
Maintenance upc 2.3.1h
Muitiple uses uDc 2.3.1h
Velocity criteria ubC 2.3.1h
Retard spacing ubc 2.3.1h
Concrete lined channels upc 2.3.1h
Vegetated earth channels ubcC 2.3.1h

Bridges Introduction TxDOT 8
Planning and location considerations TxDOT 9
Bridge hydraulic considerations ™>OOT g
Hydraulics of bridge openings TxDOT 9
Single and multipie opening designs TxDOT 9
Bridge scour TxDOT a
Flood damage prevention T™xDOT 9
Risk assessment TxDOT 9
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Section
or
Topic ltem Document | Chapter
Appurtenances IxDbOT 9
Culverts Introduction TxDOT 8
Design considerations TxDOT 8
Hydraulic operation of channels TxDOT 8
Improved inlets TxDOT 8
Velocity protection and control devices TXDOT 8
Streets Streets ubc 2.34g |
Primary and secondary arterial streets ubc 2.3.4g
Local "B* and collector streets ubcC 2349 |
Local "A" streets ubgC 2.3.4g
Alleys ubc 2.34g
Traditional street design ubc 2349 |
Ali-weather crossings ubc 2349 |
Dangerous conditions on crossings
during ficods unc 2349 |
Streset velocities and capacities upC 2.3.4q
Storm Sewers - Storm sewers ubC 2.3.5i
Junction loss
Inlets and openings ubc 2.3.5i
Drop curb openings—side walk does not
abut curh ubcC 2.3.5i
Curb or drop inlets UDGC 2.3.5i
Grate inlets ubc 2.3.5i
Curb opening inlets ubDC 2.3.5i
Erosion and Stabilization Roadside channel design ™DOT 7
Introduction TxDOT 13
Soil erosion control considerations TxDOT 13
Inspection and maintenance of arosion
control measures TxDOT 13

Design Criteria

The City of San Antonio, Bexar County, and the San Antonio River Authority (SARA)
have an agreement of understanding to address common flooding and drainage issues.
These three agencies, along with 19 suburban communities, have formed the Bexar
Regional Watershed Management (BRWM) partnership. A BRWM technical committee
agreed on and adopted regional modeling standards, which are to be used when modeling
flood plains and watercourses. .

The BRWM has produced a number of hydrologic and hydraulic models of major
watercourses in Bexar County. These studies are based on regional modeling standards
and can be used for detailed planning purposes. Study data can be found at
http://www.bexarfloodfacts.org. Prior to using these models, coordination is required to
determine applicability to a specific project. The BRWM hydrologic models will be
discussed with city staff during scoping meetings, and their applicability and degree of
usage will be specified in the design summary report.
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Hydrology
The UDC lays out the methodology to use in establishing project hydrologic values.

Areas that are smaller than those portions of the watershed shown in BRWM studies
should be analyzed individually by the design engineer using the methodology outlined in
the UDC.

Flood Plain Analysis
BRWM hydraulic models may be used if determined to be applicable.

The TxDOT Hydraulic Design Manual, Chapter 7, Section 2, Stream Channel Planning
Consideration, and Section 4, Stream Stability Issues are referenced for additional
information.

Projects may require a Letter of Map Revision (LOMR), a Conditional Letter of Map
Revision (CLOMR), a Flood Plain Development permit, and/or other permits. These
requirements will be discussed in the DSR at the initial scoping meeting. The permits and
plans shall be developed in accordance with applicable state and local requirements.

Hydraulics

The hydraulic design for each project can be divided into five areas of concern: channels
and improved watercourses, bridges, culverts, streets, and storm sewers

Channels and Improved Watercourses

Channels and improved watercourses will be designed using the criteria outlined in the
UDC.

Bridges

Bridges will be analyzed in conjunction with flood plain analysis or channels and
improved watercourses. Refer to the UDC for hydrology and hydraulic modeling and to
the TxDOT Hydraulic Design Manual, Chapter 9, Bridges. Scour calculations will be
required on all new and existing structures. Scour must be calculated for the 1 percent
annual chance storm (100-year ultimate) and the lesser of the overtopping flow or the 0.2
percent annual chance storm (500-year).

Culverts

Culverts may be designed by hand or using available software. The design will follow the
approach in the TxDOT Hydraulic Design Manual, Chapter 8, Culverts, and U.S. DOT
FHWA Hydraulic Engineering Circular No. 53, Hydraulic charts for the selection of
highway culverts. Minimum culvert velocities shail be as specified in the TxDOT
Hydraulic Design Manual.

The decision between constructing a culvert or a bridge requires an evaluation of initial
cost, maintenance, and environmental and operations considerations. Generally, culverts
that span a distance of 30 to 50 feet could be replaced with a span bridge.
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Streets

Streets are used for drainage conveyance in San Antonio. The limitations are outlined in
the UDC. The design engineer will provide calculation data showing that velocities are
acceptable and ponding widths are within limits. The pavement design shall consider the
effects of water inundation at sags and low areas.

Storm Sewers

Refer to the UDC for criteria on storm sewer design. The preference of the city is to use
curb inlets, combination curb and grate inlets, or a 4-way inlet. Grate inlets should be
used only under isolated situations and only with the specific approval of Storm Water
engineering staff.

Junction losses can have a significant effect in the design of storm sewers and should be
considered in the design. Historically, the city has used Pressure Changes at Storm Drain
Junctions, Engineering Bulletin No. 41, University of Missouri (Sangster, Wood,
Smerdon, and Bossy, 1958), commonly called the “Missouri Charts.” This publication
may be used, although other options are available for the designer to use, including
several computer storm sewer design programs that contain options to calculate Jjunction
losses,

Junction boxes or manholes, as appropriate, shall be used to Jjoin multiple lines and at
locations of change in grade or alignment. The riser portion of a Junction may be placed
on the top of a box culvert for this purpose, with the inclusion of sufficient details and
standard drawings.

When connecting proposed storm sewers with existing storm sewers, the beginning
water-surface elevation needs to be identified. Use existing plan information when
available. The starting water-surface elevation shall be documented in the design
summary report and determined by the design engineer with concurrence from the Storm
Water Department.

Conduit Strength and Durability

Concrete pipe class can be determined using Table 1 and 2 from the City of San Antonio
Standard Specifications for Public Works Construction. Reinforced concrete pipe is the
preferred drainage conveyance in pipe systems. Corrugated metal pipe and HDPE (high-
density polyethylene) pipe shall be considered on a case-by-case basis in non-roadway
areas.

Erosion and Stabilization

The UDC addresses acceptable channel surfaces for various velocity conditions. The
design must minimize channel erosion. The designer should consider grass, concrete
tetards, or concrete riprap lining as the standard surfaces for channels.

In special circumstances, and with approval for a single project application, the design
engineer may consider erosion control mats in conjunction with vegetative control to line
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channels. The design must consider operation and maintenance practices and the
durability of the specified mat and vegetative control. Some of these special
circumstances could be the protection of outlets and outfalls and the lining of improved
channels. These concepts should be discussed during the scoping and preliminary
meetings to determine project requirements and appropriateness.

Rock riprap may also be used in special circumstances, and with approval for a single
project application. The design must follow applicable HEC (Hydrologic Engincering
Center) guidelines. Abutments, slopes, and other bridge features are appropriate areas.
Use of rock riprap should be discussed during the scoping and preliminary meetings to
determine project requirements and appropriateness.

The Storm Water Pollution Prevention Plan (SW3P) will address erosion control and
stabilization methods to be used during construction of the project. Best management
practices (BMP) will address those design concepts that can best manage erosion control
and stabilization when the project is completed.

Plan Submittal Requirements

Table 2 lists the plan requirements for various project phases.

Table 2
Drainage Plan Submittal Requirements
Bid
PER 40% 70% 95% Documents
Hydrology
Drainage area map X X X X X
Discharge calculations X X X X X
Flood Plain Analysis
Pian of watercourse X X X X X
Profile of:
Existing ground X X X X
Proposed invert X X X X
Water surface elevations X X X
Cross sections X X X
HEC-RAS detailed calculation X X X X X
HEC-RAS summary X X X X X
Hydraulics
Channels and improved Watercourses
Plan show watercourse X X X X
Proposed sections X X X X
Plan and Profile sheets X X X
Details: X X X X
Concept X
Final X X X
Hydraulic computation sheet X X X
HGL/EGL (storm water set only) X X X
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Bid
PER 40% 10% 95% Documents
Bridges
Location (1) ()] (1) (1) (1)
Layout (1) (1) (M (1) (1)
Sizing X
Hydraulic analysis X X
Scour analysis X X X
Hydraulic data sheet X X X X
Culverts
Layout X X
Plan and profile sheets X X X X
Details:
Concept X
Final X X X
Hydraulic data sheet X X X X
Streets
Hydraulic computation sheet X
Storm Sewers
System layout X X
Pian and profile sheets X X X
Inlet sections X X X
Details:
Concept X
Final X X X
Hydraulic computation sheet X X X
HGL/EGL X X
Erosion and Stabilization
SW3P X X X
SW3P details X X x
SW3P narrative X X X
BMP X X {2)
Qutlet stabilization {2) (2) included in drng
Outfall stabilization {2) (2) details
{1} include in roadway plans
{2} include in dralnage plans

Calculation Submittal Requirements
Table 3 lists the calculation requirements for the various project phases.

Include a CD of applicable calculations with each submittal. HEC-RAS (Hydraulic
Engineering Center River Analysis System), Microsoft Excel, and other common digital
file formats are preferred. Paper calculations shall also be in PDF (Portable Document
Format). Calculations shall include an index and must be in the order listed below.
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Table 3
Calculation Submittal Requirements

PER

40%

70%

95%

Bid
Documents

Hydrology

Discharges for areas < 640 acres

Discharges for areas > 640 acres

Time of concentration

SCS curve numbers

Percent impervious cover

SR

Frequency of coincident ococurrence

P || i | XK

o[ [ X XX

Floodplain analysis

HEC-RAS analysis:

Existing

Proposed

Ultimate

R

oM I (X

>oa [ [0

Mo i X

Hydraulics

Channels and Improved Watercourses

HEC-RAS analysis

>

x

b3

Manning's Equation

Bridges

HEC-RAS analysis

Scour calculations

b

b4

Culverts

Tail water calculations

Culvert sizing

Energy dissipation

Soil stabilization (if required)

LR

L P

Streets

Street velocities and capacities

>

>

Storm Sewers

Conveyance calculations

Inlets sizing

Discharge summary

Taill water calculations

Enargy dissipation

Soil stabiization (if required)

o [ [ [ P

X[ Ex P | (X

Erosion and Stabilization

>

<

SW3P Sizing Calculations

P
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Design by Frequency Selection

Table 4 shows the frequencies to which various drainage elements shall be designed.

Table 4
Facility Design Frequencies

improvement Type

5E

10

_. Design Frequency

100U

S00E

Hydraulics

25y 25U 50 | 100E

a

Channels and Improved Watercourses:

Drainage area less than 100 acres

Drainage area greater than 100 acres

b3
>
>

Bridges:

=

Scour

Analyze the lower of overtopping flow or
500 year

Cuiverts:

= i L

Drainage area lass than 100 acres

x_| %

- Drainage area greater than 100 acres

Streets:

Local "A™;

Curb full

Within ROW

Local "B" and collector:

Curbfull

Max depth of 0.30 feat

Passable {ane {10 ft.) sach direction

Storm Sewers:

nlets:

“Desirable |

Drain Tine=—

P

i Drainage area less than 100 acres

“Brainage area greater than 100 acres

Erosion and STabilization: "

 BMP:

SW3P Ly L X

Drainage area less than 100 acres

Drainage area greater than 100 acres

Qutlet stabilization

same as structure or channel

Outfall stabilization

same as structure or channel

E = Existing U = Ultimate

(1) Check "Dangerous Conditions on Crossing during Floods," UDC figure 504-2, table 504,
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Plan Sheet Formats

The design and data shall be presented on various plan sheets. Example sheets with a
minimum level of content are included in this manual to show how the design and
calculations shall be presented. The design engineer should use judgment as to whether
additional information will need to be included and shown.

Drainage Area Maps

The information presented on the drainage area map should include: watershed
identification code (from regional modeling standards), overall watershed boundary,
project sub-boundaries, project drainage area identification symbology, flow arrows,
outfall(s), and 2-foot contours from COSA GIS mapping or survey data. Also show
discharge calculations, including time of concentration. At a minimum, show areas,
discharge values, and time of concentrations, with full calculations shown on the second
sheet. See figure 4-1.

Interior Drainage Area Map(s)

Some projects may benefit from interior drainage area maps, showing smaller areas that
drain to specific inlets. Demonstrate calculations as described for the Drainage Area Map,
described above. See figure 4-2.

Plan of Watercourse

Used with floodplain analyses. Show plan of the watercourse in the study reach, location
of cross-sections used in the analysis, existing and proposed topographic features that
affect the study, and FEMA and ultimate 100-year flood plain delineations, as agreed to
in the project scoping meetings.

Hydraulic Data Sheets

These sheets can be used to show summary calculations for bridges, culverts, and natural
and improved watercourses. In addition to the summary data, include the method and
program used for the calculation and the frequency(s) used in the calculations. See
Figures 4-3 and 4-4.

Hydraulic Computation Sheets

Storm sewer calculations are shown on these sheets, divided into discharge calculations,
conveyance calculations, and inlet hydraulics calculations. This information may fit on
one sheet or may need multiple sheets on larger projects. See figure 4-5.

Plan and Profile Sheets

Various components of the drainage design will need to be shown on plan and profile
sheets. The hydraulic grade line and energy grade line (HGL/EGL) must be shown on the
sheets during the design phases of the project. For clarity the EGL/HGL will be shown
only on a designated set of plans submitted to Storm Water and these lines must be in
color or highlighted in color. Turn off the HGL/EGL on the final construction documents
to avoid confusion during construction. See figures 4-6, 4-7, and 4-8.
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Standard Details

COSA has a number of standard details that may be used, for example, Standard
Specifications for Public Works Construction. TxDOT has standard details for culverts,
headwalls, curb inlets and extensions, and other drainage items that may also be used.
Any modifications to standard details must be called out on the standard sheets and be
sealed by a Texas professional engineer.

Drainage Details

Details designed for the project, but not included in standard details, shall be shown on
drainage detail sheets. These details are typically drawn to scale and show plan,
section(s), and perspective views as needed.

Drainage Cross Sections

Cross sections will be needed for channel and watercourse projects. Show existing
ground, proposed improvements, and design basis water-surface elevations. For proposed
channels, cross sections will be provided at 50-foot intervals and as needed. For natural
watercourses, sections will be shown at the intervals used in the HEC-RAS model. Storm
sewer improvements will be shown on the roadway cross sections. Show flow arrow at
ROW where it may not be clear whether adjacent areas are draining into or away from
the project. See figure 4-9.

Inlet Sections

Storm sewer laterals shall be shown on section views similar to cross sections. Include
HGL/EGL lines on these sections. See instructions in the plan and profile sheet section of
this manual and figure 4-10. An example of how HGL and EGL data are to be presented
is shown in figures 7, 8, and 10.

Storm Water Pollution Prevention Plan

This plan will be of sufficient scale to show project features that need protection during
construction. Project complexity will dictate how many sheets will be needed to convey
the prevention plan to the contractor and the inspection representatives. Some projects
will need the SW3P to follow the construction phasing plan. The plan shall include
contours, flow arrows, existing topographic features, proposed improvements as
appropriate, proposed devises, notes, and instructions. In addition, this plan must be
developed in accordance with applicable state and local requirements,

Storm Water Pollution Prevention Narrative

A standard narrative sheet has been prepared by the city and shall be filled out with the
appropriate project information.

Storm Water Poliution Prevention Details

Some projects will need additional engineering details that are not shown in the standard
SW3P details provided by COSA and TxDOT. The engineer shall present these details
with the SW3P or on separate detai] sheets if needed.
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PROGRAMATIC CATEGORICAL EXCLUSION

Fort Sam Houston Transportation Projects

Harry Wurzbach Highway

At Burr Road
CSJ: 0915-12-471

At Winans Road
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And

At Rittiman Road
CSJ: 0915-12-480

Bexar County, Texas

Federal Highway Administration
And

Texas Department of Transportation
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I. Proposed Action

A. Existing Facility

Harry Wurzbach Highway, which is functionally classified as an urban principal arterial, extends
from Old Austin Road to IH 410, a distance of approximately four miles. The roadway is a
major north-south travel corridor that provides access to Fort Sam Houston, the cities of Terrell
Hills, Alamo Heights, Olmos Park and to IH 410. Additional major east-west travel corridors
found in the area are Eisenhauer Road, Austin Highway, Rittiman Road, Winans Road, and Burr
Road. The posted speed limit within these limits is 45 miles per hour and the existing 2010
average daily traffic is approximately 14,469 vehicles per day.

From Old Austin Road to Rittiman Road a distance of approximately 2.0 miles, Harry Wurzbach
Highway consists of a four lane undivided rural roadway with shoulders while from Rittiman
Road to IH 10, a distance of approximately 2.0 miles, Harry Wurzbach Highway consists of a
four lane divided rural roadway with shoulders. project corridor for the proposed intersection
improvements is located on the northeast side of San Antonio in Bexar County, Texas. The
proposed intersection improvements would be constructed along Harry Wurzbach Highway from
Raphial Drive to Byrnes Drive at the intersections of Harry Wurzbach Highway at Burr Road,
Harry Wurzbach Highway at Winans Road, and Harry Wurzbach Highway at Rittiman Road.
The land use in the project area is predominantly urban residential with several vacant properties
and there are a few businesses interspersed and adjacent to the residences. The area surrounding
the proposed project has been developed with both commercial and residential properties with
most of the commercial properties located along major travel corridors. Fort Sam Houston is
located along the east side of Harry Wurzbach Highway and is near the proposed intersection
improvements. The total length of the project is approximately 1.4 miles. See Exhibit 1 —
Vicinity Map, Exhibit 2 — Site Location Map, Exhibit 3 — Topographic Map and Exhibit
4A-C — Aerial Map, for the project location and limits. In addition see Appendix A for
photographs of the existing conditions and the project area.

The existing Harry Wurzbach Highway urban roadway at Burr Road consists of four 12 foot
wide travel lanes and two variable width shoulders. The existing Right-of-Way (ROW) varies
from 70 feet to 75 feet wide and the existing easement varies from 33 feet to 35 feet wide. Burr
Road is a 27 foot wide roadway consisting of one 13 foot wide travel lane and one 14 foot wide
travel lane within a 60 foot wide existing ROW. See Exhibit 5A for the Existing Typical
Section.

The existing Harry Wurzbach urban roadway at Winans Road consists of four 12 foot wide
travel lanes and variable width shoulders with an 85 foot wide existing ROW. The easement
varies from O feet to 38 feet wide. Winans Road from Harry Wurzbach to approximately 58.44
east of Harry Wurzbach is a 107 foot wide roadway consisting of two 13 foot wide travel lanes
and two 12 foot wide travel lanes divided by a variable width center island. Winans Road from
approximately 58.44 east of Harry Wurzbach to approximately 948.5 feet east of Harry
Waurzbach is a 27 foot wide roadway consisting of one 13 foot wide travel lane and one 14 foot
wide travel lane within a 60 foot wide existing ROW. See Exhibit 5B for the Existing Typical
Section
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The existing Harry Wurzbach urban roadway south of Rittiman Road consists of two 12 foot
wide southbound travel lanes, three 13 foot wide northbound travel lanes, and shoulders that vary
from 0O to 28 feet wide divided by a grass median that varies from 0 to 32 feet wide. The existing
ROW varies from 80 to 220 feet wide and the easement varies from 40 to 180 feet wide. The
existing Harry Wurzbach roadway north of Rittiman Road consists of two 14 foot wide
northbound travel lanes, four 12 foot wide southbound travel lanes divided by a grass median
that varies from 0 to 34 feet wide within a 170 foot wide existing ROW. The existing Rittiman
roadway east of Harry Wurzbach is a 72 foot roadway consisting of two 11 foot wide eastbound
travel lanes, four 12.5 foot wide westbound travel lanes, and 4 foot wide sidewalks along both
sides of the roadway. The existing ROW varies from 58 to 245 feet wide. The existing Rittiman
roadway west of Harry Wurzbach is a 65 foot roadway consisting of three 13 foot wide
eastbound travel lanes, two 13 foot wide westbound travel lanes, and 4 foot wide sidewalks
along both sides of the roadway within a 72 foot existing ROW. See Exhibits 5C-D for the
Existing Typical Sections.

A series of inlets and pipes provide drainage for storm water run-off for the entire project area.

B. Proposed Facility

The proposed action would make intersection improvements at the following intersections: Harry
Wurzbach at Burr Road, Harry Wurzbach at Winans Road, and Harry Wurzbach at Rittiman
Road.

The proposed improvements to Harry Wurzbach at Burr Road include:

= Removal of the channelized right turn from the southbound approach on Harry
Wurzbach;

= Addition of a left turn lane with 100 feet of storage to the northbound approach on
Harry Wurzbach; and

= Construction of an additional left turn lane with 100 feet of storage to the eastbound
approach on Burr Road. This would result in Burr Road consisting of one left-only lane
and one left-right shared lane. See Exhibit 6A for a Proposed Typical Section.

The proposed improvements to Harry Wurzbach at Winans Road include:

= Addition of a 12 foot wide left turn lane with 300 feet of storage to the southbound
approach on Harry Wurzbach;

= Addition of a westbound lane on Winans Road that would begin 1000 feet before the
intersection;

= The approach of Winans Road at Harry Wurzbach would be widened to allow for three
11 foot wide lanes: two right turn lanes and one left turn lane with 200 feet of storage.

= Addition of overlap phase for westbound right turn movement on Winans Road. See
Exhibit 6B for a Proposed Typical Section.

The proposed improvements to Harry Wurzbach south of Rittiman Road include:
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= Construction of an additional northbound through lane that begins 800 feet before the
intersection;

= Extension of the existing right turn lane to accommodate 400 feet of storage;

= Addition of a 600 foot long southbound receiving lane with a 200 foot long taper.

Exhibit 6C for a Proposed Typical Section.
The proposed improvements to Harry Wurzbach north of Rittiman Road include:

= The addition of a reversible southbound through/left turn lane with 300 feet of storage;
= Extension of the existing southbound left turn lane to accommodate 300 feet of storage;
= Addition of a northbound receiving lane with a 200 foot long taper. Exhibit 6D for a
Proposed Typical Section.
The proposed improvements to Rittiman Road east of Harry Wurzbach include:

= Extension of the left turn lanes to accommodate 500 feet of storage;
= Extension of the right turn lane storage bay to accommodate 250 feet of storage. Exhibit
6E for a Proposed Typical Section.

C. Project Funding

The proposed intersection improvements are included in the approved 2008-2011 State
Transportation Improvement Program (STIP) as funding Category 7, Metro Mobility, and would
be 80% federally funded and 20% funded by the City of San Antonio. The proposed three
intersection improvements are estimated to cost a total of $12,575,760. The project is currently
scheduled to be let in September of 2010. Copies of the STIP are included in Appendix B.
Table 1 provides a cost summary of each intersection.

Table 1: Cost Summary of the Proposed Project

CSJ Intersection Location Estimated Total Project Cost
0915-12-471 | Harry Wurzbach at Burr Road $1,338,590
0915-12-470 | Harry Wurzbach at Winans Road $1,581,970
0915-12-480 | Harry Wurzbach at Rittiman Road | $9,655,200
Total Cost $12,575,760

D. Need and Purpose

The proposed project is needed due to increased traffic and congestion at the intersections of
Harry Wurzbach at Burr Road, Harry Wurzbach at Winans Road and Harry Wurzbach at
Rittiman Road. The purpose of the proposed project is to improve safety, improve traffic
congestion, and improve traffic flow.

E. Alternatives
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Only one “Build” Alternative was considered for this project. The “Build” alternative would
construct intersection improvements at the intersections of Harry Wurzbach Road at Burr Road,
Harry Wurzbach Road at Winans Road, and Harry Wurzbach Road at Rittiman Road.

The Build Alternative is the preferred alternative because it is the only alternative that adequately
addresses the need and purpose of the proposed action. The No-Build alternative was also
considered but was not identified as the preferred alternative because it does not meet the stated
need and purpose of the project.

F. Right-of-Way

The existing right-of-way (ROW) width along Harry Wurzbach varies from a minimum of 70
feet to a maximum of 220 feet from Burr Road to Rittiman Road. The existing easement width
along Harry Wurzbach varies from a minimum of O feet to a maximum of 180 feet from Burr
Road to Rittiman Road. The existing ROW of Burr Road at Harry Wurzbach is 60 feet wide.
The existing ROW of Winans Road from approximately 58.44 east of Harry Wurzbach to
approximately 948.5 feet east of Harry Wurzbach is 60 feet wide. The existing ROW of
Rittiman Road at Harry Wurzbach varies from a minimum of 72 feet to a maximum of 246 feet.
At this time it has not been determined if the proposed improvements will require additional
ROW. Should additional ROW be required the environmental document will be revised
accordingly.

Utilities such as water lines, sewer lines, gas lines, telephone cables, electrical lines, cable
television, fiber optics and other subterranean and aerial utilities would require adjustment. The
adjustment and relocation of any utilities would be performed so that there would be no
substantial interruptions of service. TxDOT would be responsible for the adjustment and
relocation of all TXDOT utilities. Other utilities within TXDOT ROW would be relocated by the
appropriate utility company, while utilities requiring relocation that are outside of TXDOT ROW
would be eligible for reimbursement.

No farms or non-profit organizations will be displaced. Because the additional ROW required is
developed and urbanized, the proposed project is exempt from the requirements of the Farmland
Protection Policy Act (FPPA) and requires no coordination with the Natural Resources
Conservation Service (NRCS). A Farmland Conversion Impact Rating form (Form AD-1006)
will not be required since this project is located within an urban area zoned for commercial and
residential development.

All negotiations will be conducted without regard to race, color, religion, sex, or national origin.
The acquisition of properties and the relocation program will be conducted in accordance with
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, as
amended.

I1. Surrounding Area

A. Natural Setting and Land Use
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The project site is located in the Blackland Prairie, Edwards Plateau, and South Texas Brush
Country Natural Regions of Texas as currently designated by TPWD. The 1984 TPWD map,
Vegetation Types of Texas, indicates that the project site is specifically located in the “Urban”
vegetation type. Field investigations indicate that the project site is specifically located in an
urban area and consistent with the “Urban” designation.

The proposed project area is located entirely within the urban city limits of San Antonio, Texas
on the northeast side of San Antonio. The area surrounding the proposed project has been
developed with both commercial and residential areas. The land use in the study area is
predominantly urban\residential. Most of the commercial properties are located along major
streets. There are a few businesses interspersed and adjacent to the residences. Additionally Fort
Sam Houston is located along the east side of Harry Wurzbach.

I11.  Specific Areas of Environmental Concern

Project alternatives were considered for the proposed improvements, including the “No-Build
Alternative.”  All alternatives were considered under the assumption that the preferred
alternative(s) would fulfill the need and purpose for the project.

A. Socioeconomic Resources
a. Social/Economic

The impacts to economic, environmental, and social attributes of the project area resulting from
the proposed project are expected to be minimal. Local and regional economic growth will be
the determining factor in the future development in these areas.

b. Environmental Justice

Executive Order (EO) 12898 “Federal Actions to Address Environmental Justice in Minority
Populations and Low- Income Populations” requires each Federal agency to “make achieving
environmental justice part of its mission by identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs,
policies and activities on minority populations and low-income populations.” FHWA has
identified three fundamental principles of environmental justice:

1. To avoid, minimize or mitigate disproportionately high and adverse human health or
environmental effects, including social and economic effects, on minority populations
and low-income populations;

2. To ensure full and fair participation by all potentially affected communities in the
transportation decision-making process;

3. To prevent the denial of, reduction in or significant delay in the receipt of benefits by
minority populations and low-income populations.

Disproportionately high and adverse human health or environmental effects are defined by
FHWA as adverse effects that:
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=

Are predominately borne by a minority population and/or a low-income population or

2. Will be suffered by the minority population and/or low-income population and are
appreciably more severe or greater in magnitude than the adverse effects that will be
suffered by the non-minority population and/or non-low-income population.

A minority population is defined as a group of people and/or a community experiencing common
conditions of exposure or impact that consists of persons classified by the U.S. Bureau of the
Census as Black or African-American; Asian; American Indian or Alaska Native; Native
Hawaiian or other Pacific Islander; Hispanic or Latino; or other non-white persons, including
those persons of two or more races. A low-income population is defined as a population whose
median household income is at or below the U.S. Department of Health and Human Service
(HHS) poverty guidelines. The HHS poverty guideline for a family of four in the United States
in 2009 is $22,050 (U.S. Department of Health and Human Services, 2009).

The proposed project would not cause disproportionately high and adverse human health or
environmental effects, including social and economic effects on the area’s minority population as
defined by Executive Order 12898. Construction of the proposed project is located along Harry
Wurzbach Road with careful consideration being given to safety and accessibility.

In this document, Block Group 1 (BG) Census Tract (CT) 1201, BG 1 CT 1202, BG 1 CT 1204,
BG 2 CT 1204, BG 7 CT 1205.01, and BG 1 CT 1206 were used as the regional threshold to
identify potential minority populations within proposed project limits that may be affected by the
proposed improvements. CT 1201, CT 1202, CT 1204, CT 1205.01, and CT 1206 were used as
the regional threshold to identify low-income populations with the limits of the project which
may be affected by the proposed improvements.

Table 2 A-F includes all persons who identified with the racial categories of Black or African
American, American Indian, or Alaskan Native, Asian, Native Hawaiian or other Pacific
Islander, some other race, or two or more races and Hispanic or Latino in the 2000 Census.

Table 2-A: Racial Minority and Hispanic or Latino Populations within the Project Area

Geoaraphic Tvpe Total Minority Hispanic or Latino Percent
grapnic Typ Population Population® Population® Minority
Block 1000 4,726 2,535 884 53.6%
Block 1001 0 0 0 0%
Block Group 1
Census Tract 1201 5,508 2,798 936 50.8%
(Threshold)

Table 2-B: Racial Minority and Hispanic or Latino Populations within the Project Area

. Total Minorit Hispanic or Latino Percent
CggEiils s Population Populatio};l IE’opuIation2 Minority
Block 1000 57 9 9 15.8%
Block Group 1
Census Tract 1202 922 75 58 8.1%
(Threshold)

Table 2-C: Racial Minority and Hispanic or Latino Populations within the Project Area
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Geographic Type Total_ Minor!ty ) Hispanic or Laztino Percent
Population Population Population Minority
Block 1000 104 97 94 93.3%
Block 1001 45 12 10 26.7%
Block Group 1
Census Tract 1204 775 191 172 24.6%
(Threshold)

Table 2-D: Racial Minority and Hispanic or Latino Populations within the Project Area

. Total Minorit Hispanic or Latino Percent

CggEiils s Population Populatio};l1 iIJDOpuIation2 Minority
Block 2000 82 18 14 22.0%
Block 2012 57 14 12 24.6%
Block 2020 44 1 1 2.3%
Block 2021 30 13 13 43.3%
Block Group 2
Census Tract 1204 932 217 188 23.3%
(Threshold)

Table 2-E: Racial Minority and Hispanic or Latino Populations within the Project Area

Geoaranhic Tvoe Total Minority Hispanic or Latino Percent
grapnic 1yp Population Population® Population? Minority
Block 7012 0 0 0 0%
Block 7013 0 0 0 0%
Block Group 7
Census Tract 1205.01 782 449 335 57.4%
(Threshold)

Table 2-F: Racial Minority and Hispanic or Latino Populations within the Project Area

Geoaraphic Tvpe Total Minority Hispanic or Latino Percent
grapnic Typ Population Population® Population® Minority
Block 1006 284 228 65 80.3%
Block 1008 35 14 13 40.0%
Block Group 1
Census Tract 1206 869 535 326 61.6%
(Threshold)

Source: 2000 Census

Total persons reporting in non-white racial categories, including Black or African American, American Indian or Alaskan Native, Asian, Native
Hawaiian or other Pacific Islander, some other race, or two or more races.

*Total persons reporting as Hispanic, Latino, or of Spanish ethnic origin. As race and ethnic origin are two separate and distinct concepts, these
persons may be of any race.

As shown in Table 2 A-F, minority populations exist in the project area. There are no distinct
neighborhoods, ethnic groups, or other specific groups directly adjacent to Harry Wurzbach. As
a result, the proposed project would not affect, separate, or isolate any distinct neighborhoods,
ethnic groups, or other specific groups. The proposed improvements would not restrict access to
any existing public or community services, businesses, commercial areas or employment centers.
No changes in travel patterns are anticipated as a result of the proposed project. No
displacements or relocations would occur due to this project.

Table 3 A-E includes the total number of low-income populations and median household
income within the project area.
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Table 3-A: Low-Income Population

Geographic Tvoe Total Population Below Percent in 1999 Below Median Household
grap yp Population Poverty Level Poverty Level Income in 1999

BG 1 CT 1201 3,494 210 6.0% $45,185

CT 1201 o

(Threshold) 3,494 210 6.0% $45,185

Table 3-B: Low-Income Population

Geoaraphic Tvoe Total Population Below Percent in 1999 Below Median Household
grap yp Population Poverty Level Poverty Level Income in 1999

BG 1 CT 1202 753 35 4.6% $63,796

CT 1202 0

(Threshold) 5,715 1,511 26.4% $29,052

Table 3-C: Low-Income Population

Geoaraphic Tvoe Total Population Below Percent in 1999 Below Median Household

grap yp Population Poverty Level Poverty Level Income in 1999
BG 1 CT 1204 749 106 14.2% $65,714
BG 2 CT 1204 966 103 10.7% $47,098
CT 1204 0
(Threshold) 5,019 236 4.7% $79,295

Table 3-D: Low-Income Population
. Total Population Below Percent in 1999 Below Median Household

e Population Poverty Level Poverty Level Income in 1999
BG 7 CT 1205.01 805 48 6.0% $44,234
CT 1205.01 0
(Threshold) 7,719 938 12.2% $34,789

Table 3-E: Low-Income Population

Geoaraphic Tvoe Total Population Below Percent in 1999 Below Median Household
grap yp Population Poverty Level Poverty Level Income in 1999

BG 1 CT 1206 893 216 24.2% $32,361

CT 1206 0

(Threshold) 6,147 833 13.6% $34,277

As noted in Table 3 A-E the total percentage of low-income population for the project area is
lower than the threshold of 50%. The median household income in the project area is higher
than the 2009 U.S. Department of Health and Human Services poverty threshold of $22,050.

c. Community Impacts

No minority or low-income populations would be adversely impacted by the proposed project as
determined above. The proposed project would benefit all populations in the surrounding
community, increase safety, improve functionality, and provide better access to emergency
vehicles. The proposed project would be beneficial to all populations within the study area
because it would provide smoother traffic flow for area motorists. Therefore, no environmental
justice or low-income populations would be disproportionately impacted, and the requirements
of EO 12898, on Environmental Justice are satisfied.
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d. Limited English Proficiency

Executive Order 13166, “Improving Access to Services for Persons with Limited English
Proficiency,” requires agencies to examine the services they provide, identify any need for
services to those with Limited English Proficiency (LEP), and develop and implement a system
to provide those services so that LEP persons can have meaningful access them.

A review of the U.S. Census data revealed five census tracts (CT 1201, CT 1202, CT 1204, CT
1205.01, and CT 1206) being located within the project study area. In order to determine
potential LEP populations being located within the project study area, block group data for each
census tract were analyzed. Table 4 lists the census data for “Ability to Speak English” for the
population five years of age and over in the project area. Results of a field reconnaissance
(windshield survey) indicate that no non-English signs, advertisements, or other posted
information is present in the proposed project area. Reasonable steps would be taken during the
public involvement process to ensure that LEP populations have access to project information.
As a result of the aforementioned, the requirements of EO 13166 are satisfied.

Table 4: Limited English Proficiency (LEP) Populations

Percent of Adult Speakers Who Speak English Less than
“Very Well”
Other Indo Asian and
Spanish European Pacific Island Other
Total Language Language Language Language
Geographic Type Population Speakers Speakers Speakers Speakers
Block Group 1 . . . .
Census Tract 1201 2,030 3.4% 0.4% 1.5% 0.1%
Block Group 1 . , ) :
Census Tract 1202 831 17% 0% 0% 0%
Block Group 1
Census Tract 1204 698 10.0% 0% 0% 0%
Block Group 2
Census Tract 1204 823 3.4% 1.5% 0% 0%
Block Group 7 . . ) :
Census Tract 1205.01 796 6.7% 0% 0% 0%
Block Group 1 :
Census Tract 1206 825 0% 0% 2.2% 0%

Data Source: United States Census 2000 (Table P19) for persons age 5 and older.
* The data on ability to speak English represent the Census respondent's own perception about his ability to speak English (United States Census
2000 Metadata).

B. Section 4(f) Resources

Under Section 4(f) of the 1966 Transportation Act, projects which impact or use public parks,
recreation areas, wildlife or waterfowl refuges and historic sites, must perform a 4(f) evaluation.
The proposed project would not require the use of nor substantially impair the purposes of any
publicly owned land from a public park, recreational area, wildlife and waterfowl refuge lands or
a publicly or privately owned historic sites of national, state or local significance; therefore, a
section 4(f) evaluation would not be required.
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C. Cultural Resources

Cultural resources are structures, buildings, archeological sites, districts (a collection of related
structures, buildings, and/or archeological sites), cemeteries and objects. Both federal and state
laws require consideration of cultural resources during project planning. At the federal level,
NEPA and the National Historic Preservation Act (NHPA) of 1966, among others, apply to
transportation projects such as this one. In addition, state laws such as the Antiquities Code of
Texas apply to these projects. Compliance with these laws often requires consultation with the
Texas Historical Commission/Texas State Historic Preservation Officer and/or federally-
recognized tribes to determine the project’s effects on cultural resources. Review and
coordination of this project followed approved procedures for compliance with federal and state
laws.
a. Historic Properties

A review of the National Register of Historic Places (NRHP), the list of State Archeological
Landmarks (SAL), and the list of Recorded Texas Historic Landmarks (RTHL) indicated that no
historically significant resources have been previously documented within the area of potential
effects (APE). It has been determined through consultation with the State Historic Preservation
Officer (SHPO) that the APE for the proposed project is the current ROW. A site visit revealed
that there are several historic-age resources (built prior to 1965), located within Project APE.
TxDOT historians have determined none of historic-age resources are NRHP eligible

Pursuant to Stipulation V “Undertakings with No Potential to Affect Historic Resources” of the
First Amended Programmatic Agreement Regarding the Implementation of Transportation
Undertakings (PA-TU) between the Federal Highway Administration (FHWA), the Texas State
Historic Preservation Officer (SHPO), the Advisory Council on Historic Preservation, and the
Texas Department of Transportation (TxDOT) and the Memorandum of Understanding (MOU).

b. Archeological Resources

Existing agreements for compliance with applicable cultural resource laws define this project as
a type that has no potential to adversely affect archeological resources. No consultation with the
Texas Historical Commission/Texas State Historic Preservation Officer or other groups was
required.

D. Vegetation

As required in the 1998 Memorandum of Understanding (MOU) between TxDOT and the Texas
Parks and Wildlife Department (TPWD), the vegetation in the project area was characterized
using The Vegetation Types of Texas (TPWD, 1984). The project site is located in the Blackland
Prairie, Edwards Plateau, and South Texas Brush Country Natural Regions of Texas as currently
designated by TPWD. The 1984 TPWD map, Vegetation Types of Texas, indicates that the
project site is specifically located in the “Urban” vegetation type. Field investigations indicate
that the project site is specifically located in an urban area and consistent with the “Urban”
designation.
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a. Outside ROW

Land use outside of the ROW is a mixture of commercial, residential and urban land. The type
of vegetation outside the ROW is consistent with the “Urban” vegetation type. The project is
located in an urban setting within San Antonio city limits. Land adjacent to the ROW for the
proposed project is a mixture of commercial, industrial, and residential properties. Habitat
outside of the ROW has been extensively disturbed by the urban impact of commercial and
residential development.

b. Fence line
Fence line vegetation present in the project area typically consists of mixed grasses, trees and
shrubs. Young immature and mature trees such as cedar elm (Ulmus crassifolia), mesquite
(Prosopis glandulosa), huisache (Acacia smallii), pecan (Carya illinoinensis), chinaberry (Melia
azedarach), and live oak (Quercus virginiana), dominate the fence line along the project
corridor. The average diameter at breast height (dbh) along the fence line ranges from 20.32 cm
to 25.4 cm (8 to 10 inches).

c. Existing ROW

Existing vegetation in the existing project ROW consists of primarily of grass groundcover.
Dominant groundcover vegetation consists of bufflegrass (Cenchrus ciliaris), Bermuda grass
(Cynodon dachylon), Kileberg’s bluestem (Dichanthium annulatum), bushy bluestem
(Andropogon glomeratus), whorled dropseed (Sporobolus pyramidatus), longtom (Paspalum
lividum), silverleaf nightshade (Solanum elaeagnifolium), and Mimosa sp. No trees are present
within the existing ROW.

d. New ROW and New Easements
New ROW and easement requirements are currently undetermined for the proposed project.
e. Unusual Vegetation and Special Habitat Features

No unusual vegetation features or special habitat features as described in the TXDOT-TPWD
Memorandum of Agreement (MOA) were observed within the project limits.

f. Vegetation Impacts

The project area is an approximate total of 17.5 acres. The proposed improvements would
permanently disturb approximately 2.22 acres of vegetation consisting of primarily of grass
groundcover and would not require the removal of trees. Avoidance and minimization efforts
would be made to preserve as much groundcover along the project corridor as possible. No
fence line vegetation would be impacted by the proposed improvements.

In accordance with Provision (4) (A) (ii) of the MOA between TXxDOT and TPWD, habitats
given consideration for non-regulatory mitigation during project planning include the following:
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1. habitat for federal candidate species (impacted by the project) if mitigation would assist
in the prevention of the listing of the species,

2. rare vegetation series (S1, S2, or S3) that also locally provide habitat for a state-listed
species,

3. all vegetation communities listed as S1 or S2, regardless of whether or not the series in

question provide habitat for state-listed species,

bottomland hardwoods, native prairies, and riparian sites, and

any other habitat feature considered locally important that the TXDOT District chooses to

consider.

SRR

The existing vegetation within the project corridor does not meet the above criteria for non-
regulatory mitigation; therefore, compensatory mitigation is not proposed. The project area does
not include critical habitat for any federal candidate species, rare vegetation series, bottomland
hardwoods, or native prairies.

The project would result in minimal impacts to vegetation. COSA has provided minimum tree
protection guidelines to allow for every effort to preserve the existing vegetation within the
project limits.

In compliance with Executive Order 13112 on Invasive Species and the Executive Memorandum
on Beneficial Landscaping, landscaping would be limited to seeding and replanting of the right-
of-way with native species of grasses, shrubs, or trees. Soil disturbance would be minimized to
ensure that invasive species would not establish the right-of-way.

To comply with the Migratory Bird Treaty, USFWS recommends vegetation disturbances
potentially associated with constructions activities be conducted so as to avoid the general
nesting period from mid February through the end of September, or that those proposed for
disturbance be surveyed first for nesting birds, in order to avoid impacts to any migratory
species. COSA will comply with USFWS recommendations and will take measures to avoid the
take of migratory birds, their occupied nests, eggs, or young.

E. Water Resources
a. Edwards Aquifer

This project is not located over the Edwards Aquifer Recharge or Contributing Zones; therefore,
the Edwards Aquifer Rules do not apply. The project does not cross any public water supply.
See Exhibit 7 for the Edwards Aquifer Map.

b. Threatened and Impaired Waters

Runoff from this project would discharge into unlisted tributaries that are within five miles
upstream of Segment 1910 of Salado Creek which is listed as impaired for aquatic life use and
contact recreation use impairments due to impaired macrobenthos communities and impaired
fish communities on the 2008 Texas Commission on Environmental Quality’s (TCEQ) Clean
Water Act Section 303(d) list. This project is not expected to contribute the constituent of
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concern to the impaired water body. A Storm water Pollution Prevention Plan (SW3P) would be
implemented prior to the start of construction.

c. U.S. Army Corps of Engineers Jurisdictional Waters

An analysis of United States Geological Survey (USGS) topographic maps, FEMA maps, the
U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) Maps, field
reconnaissance, revealed a tributary to Salado Creek located within the project area. However,
the proposed project would not result in impacts to this tributary or any potentially jurisdictional
waters of the U.S., including wetlands. Executive Order 11990 on wetlands does not apply
because no wetlands will be impacted. This project would not result in the placement of
temporary or permanent dredge or fill materials into jurisdictional waters of the U.S., including
wetlands or other special aquatic sites; therefore, a Section 404 permit would not be required.
The project would not require a U.S. Army Corps of Engineer (USACE) Section 404 Permit;
therefore, Section 401 Certification would not be required.

This project does not involve work in or over a navigable water of the U.S., therefore Section 10
of the Rivers and Harbors Act does not apply.

d. Texas Pollution Discharge Elimination System (TPDES) Requirements

This project would include five or more acres of earth disturbance. TxXDOT would comply with
the Texas Commission on Environmental Quality’s (TCEQ) Texas Pollutant Discharge
Elimination System (TPDES) Construction General Permit (CGP). A Storm Water Pollution
Prevention Plan (SW3P) would be implemented, and a construction site notice would be posted
on the construction site. A Notice of Intent (NOI) would be required.

This project is located within the boundaries of the Phase Il, San Antonio Urbanized Area
Municipal Separate Storm Sewer System, and would comply with the applicable MS4
requirements.

Measures would be taken to prevent or correct erosion that may develop during construction. All
temporary erosion controls, such as silt fences and rock berms, would be in compliance with
TxDOT Standard Specifications and would be in place, according to the construction plans, prior
to commencement of construction related activities and inspected on a regular basis.

e. Floodplain

Executive Order 11988 Floodplain Management requires agencies take actions to reduce the risk
of flood loss, minimize the impact of floods on human safety, health, and welfare, and restore
and preserve the natural and beneficial values served by floodplains. The project is located
within the City of San Antonio and Bexar County, which are regular participants in the National
Flood Insurance Program.

The project is not located within a Federal Emergency Management Agency (FEMA) designated
100-year floodplain. The hydraulic design for this project would be in accordance with current
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FHWA and TxDOT design policies. The facility would permit the conveyance of the 100-year
flood, inundation of the roadway being acceptable, without causing significant damage to the
roadway, stream, or other property. The proposed project would not increase the base flood
elevation to a level that would violate applicable floodplain regulations or ordinances.
Coordination with the local Floodplain Administrator would not be required. See Exhibit 8 for a
Floodplain Map.

f. Wild and Scenic Rivers

The Wild and Scenic Rivers Act, as amended, describes those river segments designated or
eligible to be included in the Wild and Scenic Rivers System. Under section 5(d) (1), the
Department of Interior (DOI) National Park Service (NPS) River and Trail Conservation
Assistance Program (RTCA) within NPS’s National Center for Recreation and Conservation
(NCRC) maintains a Nationwide Rivers Inventory (NRI) of river segments that appear to qualify
for inclusion in the National Wild and Scenic River System but which have not been designated
as a Wild and Scenic River or studied under a Congressional authorized study. The President’s
1979 Environmental Message Directive on Wild and Scenic Rivers (August 2, 1979) directs
federal agencies to avoid or mitigate adverse effects on rivers identified in the NRI as having
potential for designation under the Wild and Scenic Rivers Act. The August 11, 1980 Council
on Environmental Quality (CEQ) Memorandum on Procedures for Interagency Consultation
requires federal agencies to consult with the NPS when proposals may effect a river segment
included in the NRI.

There are no river segments listed on the NRI located near the project area; therefore, the Wild
and Scenic Rivers Act is not applicable and no coordination with NPS is required.

F. Soils and Farmland
a. Soils

According to the Soil Survey of Bexar County, Texas, land in the vicinity of the proposed project
consists of soils in the Austin-Tarrant, Lewisville-Houston Black terrace, Venus-Frio-Trinity soil
associations.

The Austin-Tarrant association is characterized as moderately deep and very shallow clayey soils
over chalk and marl. Austin soils have a dark grayish-brown, limy surface layer that is silty clay
in texture and 16 to 30 inches thick. The subsoil is firm, pale-brown silty clay; it has fine,
subangular blocky structure. About 50 percent of this association consists of Austin soils.
Tarrant soils have a dark-colored surface layer that is gravelly clay loam in texture and about 8
inches thick. The substratum is about 12 inches of fragmented, platy chalk. Cracks and crevices
in this layer are filled with grayish-brown, fine textured soil material. The underlying material
consists of alternate beds of hard and soft, white chalk. About 30 percent of this association
consists of Tarrant soils. Minor parts of this association consist of about 8 percent Brackett soils,
4 percent Stephen soils, 6 percent Houston soils and Houston-Black soils, and 2 percent Sumter
soils.
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The Lewisville-Houston Black, terrace association is characterized as deep, calcareous clayey
soils in old alluvium. Lewisville soils are deep, moderately permeable, dark brown to dark
grayish-brown, crumbly clays. The surface layer is about 25 inches thick. The subsurface layer
ranges from dark brown to reddish brown; it has fine, blocky structure. In places the substratum
contains beds of gravel. About 45 percent of this association consists of Lewisville soils.
Houston-Black terrace soils have a surface layer consisting of dark gray to black, slowly
permeable clay which is about 45 to 60 inches thick. The substratum ranges from reddish yellow
to light gray in color and contains some gravel below a depth of 6 feet. About 40 percent of this
association consists of Houston-Black terrace soils. Minor parts of this association consist of
about 4 percent Venus soils, 4 percent Patrick soils, 3 percent Frio soils, 2 percent Trinity soils,
and 2 percent Houston soils.

The Venus-Frio-Trinity association is characterized as deep, calcareous soils on bottom lands
and terraces. Venus soils have a friable, grayish-brown, strongly calcareous surface layer that is
clay loam or loam in texture and 7 to 20 inches thick. These soils mostly occur as low terraces
that are not subject to overflow. Approximately 45 percent of the association consists of Venus
soils. Frio soils, which are occasionally flooded, have a friable, dark grayish-brown to grayish-
brown, calcareous surface layer that is clay loam in texture and about 20 inches thick. Frio soils
make up about 20 percent of the association. Trinity soils are deep, dark-colored, calcareous,
slowly permeable clays that are developing in clayey alluvium. Trinity soils are generally 48 to
60 inches thick. About 15 percent of the Venus-Frio-Trinity soil association consists of Trinity
soils. Minor parts of this association consist of about 7 percent Karnes soils, 5 percent
Lewisville soils, 3 percent Gullied land, and 5 percent Patrick soils.

The following soil type was identified within the project limits:
= Houston Black Series

The Houston Black series consists of clayey soils that are deep, dark gray to black, calcareous,
and nearly level to strongly sloping. The surface layer is very dark grey to black, mildly
alkaline, about 38 inches thick, and from clay to gravelly clay in texture. The subsurface layer,
which is about 12 inches thick, is gray or dark gray clay and has some grayish-brown or olive-
brown streaks. The underlying material is very pale brown, calcareous clay or marl and has
mottles of olive-brown and gray. Houston-Black soils are have slow to rapid surface drainage.
The available water capacity of Houston-Black soils is good. Generally, these soils are
cultivated; grain, sorghum, and corn are the main crops. The main limitations of the Houston-
Black soils are water erosion hazards.

Houston Black gravelly clay, 1 to 3 percent slopes (HuB) and Houston Black gravelly clay, 3 to
5 percent slopes (HuC) are the specific soils types located in the project area. Exhibit 9 — Soil
Map, depicts the soils as mapped by the Natural Resources Conservation Service (NRCS) in the
Soil Survey. The parenthetical letters following the soil name reflects the soil identification
found on Exhibit 9 — Soil Map.
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The local NRCS and the National Technical Committee on Hydric Soils (NTCHS) do not list
Houston Black gravelly clay, 1 to 3 percent slopes (HuB) or Houston Black gravelly clay, 3 to 5
percent slopes (HuC) as a hydric soil.

b. Farmland

The Farmland Protection Policy Act (FPPA) regulates Federal actions with the potential to
convert farmland to non-agricultural use. As this project is within the urban boundary of the
City of San Antonio, the proposed project is exempt from the requirements of the Farmland
Protection Policy Act (FPPA) and requires no coordination with the National Resources
Conservation Service (NRCS).

G. Traffic Noise Impacts

The proposed project would not be on new location; or substantially alter the horizontal or
vertical alignment; or increase the number of through-traffic lanes; therefore, a Traffic Noise
Analysis is not required.

Additionally, this project is not classified as a Type | or Type Il project therefore; a traffic noise
analysis is not required by the Federal Highway Administration Regulation 23 CFR 772 or
TxDOT’s 1996 Guidelines for Analysis and Abatement of Highway Traffic Noise.

H. Hazardous Materials

A visual survey of the project limits and surrounding area was conducted to evaluate the
potential for the involvement of hazardous waste/substances from adjacent properties onto the
existing ROW. Additionally, the following regulatory databases were reviewed: TCEQ‘s
Petroleum Storage Tank (PST) and Leaking Petroleum Storage Tank (LPST) Registry; Texas
Superfund Registry (SPL) and State VVoluntary Clean-up; the Environmental Protection Agency’s
(EPA) National Priority List (NPL); the Texas Railroad Commission (RRC); Comprehensive
Environmental Response, Compensation and Liability Information System (CERCLIS);
Emergency Response Notification System (ERNS); municipal solid waste landfills (MSWLF);
and Resource Conservation and Recovery Act (RCRA). During the site visit, no surface
evidence or possible sources of hazardous contamination were identified surrounding or adjacent
to the project limits.

A Phase | ESA was conducted by Weston Solutions, Inc. in conformance with ASTM E 1527-
05. The Phase | ESA revealed existing and former underground storage tanks (UST), LPST, and
dry cleaner sites located adjacent to the proposed project. The following is the summary of the
Recognized Environmental Concerns (REC) identified adjacent to the proposed project:

Harry Wurzbach and Rittiman Road

= Express Alterations and Cleaners at 2423 Harry Wurzbach: Active dry cleaner

= Pawn Shop at 2403 Harry Wurzbach: former UST site dating back to 1970.

= Valero Gasoline Station at 2315 Harry Wurzbach: Active UST site and closed LPST site.
Former UST site dating back to 1956.
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= Panda Inn at 2201 Harry Wurzbach: Former UST site and closed LPST site. Former UST
dating back to 1970.

= C’s Quality Laundry Service at 2113 Harry Wurzbach: Active dry cleaner. Former dry
cleaner dating back to 1970.

= Church’s Chicken at 1001 Rittiman Road: Former UST site dating back to 1961.

Harry Wurzbach and Burr Road

= Chevron Service Station at 1118 Harry Wurzbach: Active UST site and closed LPST site.
Former UST site dating back to 1956. Location of a 10-gallon gasoline spill in February
2008.

= El Bohio Lunch Buffet at 1127 Harry Wurzbach: Former dry cleaner dating back to 1956.

= Lone Star Lavender Florist at 1131 Harry Wurzbach: Former dry cleaner dating back to
1970.

= Back to Basics Barber Shop at 1133 Harry Wurzbach: Former dry cleaner dating back to
1992.

= Kims Alterations and Cleaning at 1155 Harry Wurzbach: Active dry cleaner

Former dry cleaner sites and UST/former auto station sites were identified with 1/8 mile from the
proposed project to the northeast and west of the Harry Wurzbach at Rittiman Road intersection.
These sites are regarded at RECs with respect to the proposed project, as undocumented releases
may have migrated and impacted the proposed project. The following is a summary of the RECs
identified within 1/8 mile from the proposed project:

= Vacant Clothing Store at 923 Rittiman: Former dry cleaner

= Carvers, Sudden, and Alape Cleaner at 927 Rittiman: Former dry cleaner dating back to
1970. (This address could not be located, may be part of 923 Rittiman.)

= Kim Tran Restaurant (former Slater White) at 118 Corinne Drive: Former dry cleaner
dating back to 1956.

= Diamond Express at 2446 and 2448 Harry Wurzbach: Former UST site and auto repair
and services station dating back to 1986.

» Remaining sited identified during the records review include two UST sites and one auto
repair and service station dating back to 1986. Due to the distance of these sites from the
proposed project, there is a low potential for releases associated with these sites to impact
the proposed project and are not considered imminent RECs.

The Phase | ESA concluded that it is not known if documented or undocumented releases of
petroleum hydrocarbons or solvents may have migrated and impacted the proposed project.
Subsurface sampling of soil and groundwater, if present, is recommended to evaluate potential
environmental conditions for the identified RECs.

The assessment also included a review of readily available oil and gas information obtained from
the Railroad Commission of Texas. No oil or gas wells were noted within or near the project
limits. No pipeline easements are located in or transect the project limits.
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Texas Asbestos Health Protection Rules (25 TAC 295.61) require a survey for asbestos
containing material (ACM) and a 10 working day, pre-demolition notification prior to the
renovation or demolition of any public structure. The Texas Department of State Health
Services (DSHS) has determined that span bridges are public structures. No public structures as
defined by the DSHS would be renovated or demolished; therefore, an ashestos survey would not
be required.

If hazardous substances/wastes are encountered unexpectedly during construction, appropriate
measures for proper management of the contamination would be initiated in accordance with all
applicable federal, state, and local regulations.

I. Visual

Aesthetic values would be emphasized on this project. It has always been the policy of TXDOT
to build visually pleasing travel ways, coupling beauty with their functional capability. The
aesthetic effect of this project would be equal to or better than the existing roadway.

J. Threatened and Endangered Species

Table 5 summarizes species which are listed as endangered or threatened by the U.S. Fish and
Wildlife Service (USFWS) or the Texas Parks and Wildlife Department (TPWD), and their
federal and state status and project effect. Each of these species is considered by these agencies
as having the potential to occur in Bexar County.

Information from the Texas Natural Diversity Database (NDD), which is maintained by TPWD,
was reviewed for a 1.5 mile radius of the proposed project limits on September 16, 2009 in order
to assess the potential for endangered or threatened species to occur within the project limits. No
known occurrences of endangered or threatened species have been documented near the
proposed project location. The NDD search results are included in Appendix C. See Exhibit 10
for a Karst Zone Map.

The project does not contain potential habitat for any state threatened and endangered species.
The project would have no effect to federally listed species, or critical habitat.

Table 5: State and Federally Listed Threatened/ Endangered Species in Bexar County, Texas and Project
Effect 2009

Species Species Habitat Description DI (S Pertinent Information
Present | Impact

Cascade Caverns

salamander Endemic; subaquatic; found in springs No springs or aquatic cave
(Eurycea latitans and caves in Medina River, Guadalupe No No habitat are present in or
y River, and Cibolo Creek watersheds Impact | adjacent to the project area.
complex) s o . -
ST within Edwards Aquifier area. Project would have no impact.
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Habitat

Effect/

Species Species Habitat Description Pertinent Information
Present | Impact
Comal blind Endemic; troglophilic; found in springs No Springs or aquayc cave
salamander - No habitat are present in or
R and waters of caves in Bexar and Comal No : .
(Eurycea tridentifera) - Impact | adjacent to the project area.
counties. . -
ST Project would have no impact.
Endemic; troglobitic; springs, seeps, . .
. No springs or aquatic cave
Texas salamander cave streams, and creek headwaters; . .
. . No habitat are present in or
(Eurycea neotenes) often hides under rocks and leaves in No - :
. . Impact | adjacent to the project area.
sOC water; restricted to Helotes and Leon . -
- Project would have no impact.
Creek drainages.
Year-round resident and local breeder in
west Texas, nests in tall cliff eyries; also
migrant across state from more northern
American peregrine br_eedlng areas in US and Canada, . Could migrate over area, but
falcon winters along coast and farther south;
. . - - - No would not be expected to be
(Falco peregrinus occupies wide range of habitats during No - :
AR . Effect impacted. Project would have
anatum) migration, including urban no effect
FDL, SE concentrations along coast and barrier '
islands; low-altitude migrant, stopovers
at leading landscape edges such as lake
shores, coastlines, and barrier islands.
Typically occur in areas with thin soil
and limestone bedrock that support
scrubby vegetation dominated by broad-
leaved shrubs. Shin oak (Quercus
Black-capped vireo sinuata var. breviloba) or evergreen Suitable habitat for use by this
- pped sumac (Rhus virens), and mountain No species was not found on this
(Vireo atricapilla) I I h ifl m No ff : - Idh
FE SE aure (So_p ora secundl' ora) are usually Effect site. Project would have no
' common in areas occupied by vireos in effect.
central Texas. Foliage volume generally
high; relatively open upper canopy layer;
territories typically range in size from
about 2 to 4 acres.
Live oak/ Ashe juniper woodlands;
mature Ashe juniper and high canopy
closure needed for nesting material; . . .
Golden-cheeked broad-leafed deciduous species such as Smta}ble habitat for use by thls
warbler - No species was not found on this
. . lacey oak (Quercus glaucoides) and No ! -
(Dendroica crysoparia) - Effect site. Project would have no
Texas Oak (Quercus buckleyi) necessary
FE, SE . ’ effect.
for insect prey; range usually 6 to 20
acres. Restricted to habitats in Hill
Country and on Edwards Plateau.
Within project limits there is
Interior least tern Shorebird that forages over large rivers no typical vegetation or.
: landscapes used for resting or
(Sterna antillarum and nests on open expanses of sand or No - -
- - - No feeding areas. Suitable
athalassos) gravel on islands in the river and Effect . - .
- habitat for use by this species
FE, SE sometimes on man-made structures. S
was not found on this site.
Project would have no effect.
. Breeding: nests on high plains or Suitable habitat for use by this
Mountain Plover shortgrass prairie, on ground in shallow N . found hi
(Charadrius montanus) | depression; nonbreeding: shortgrass No 0 SPECIEs was not found on this
, Impact | site. Project would have no

SOC

plains and bare, dirt (plowed) fields;
primarily insectivorous.

impact.
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Habitat

Effect/

Species Species Habitat Description Pertinent Information
Present | Impact
Potential migrant; the Texas Gulf Coast
Arctic peregrine is the only spring staging area for this
falcon bird’s migration in the Western No Could migrate over area, but
(Falco peregrinus Hemisphere. Prefers cliffs and bluffs, No would not be expected to be
. h - - Effect
tundrius) usually near rivers or lakes in Arctic affected.
FDL tundra (nesting); coastlines and
mountains (winter).
Perearine Falcon Subspecies (F P tundris) potential Could migrate over area, but
9 - migrant through most of the state, No would not be expected to be
(Falco peregrinus) . . - No . :
winters along coast; subspecies (F p Effect impacted. Project would have
FDL, ST - .
anatum) resident, nests in west Texas. no effect.
Western Burrowing Opgn grasslands, espemally prairie, Suitable habitat for use by this
owl plains, and savanna, sometimes in open . .
. . No species was not found on this
(Athene cunicularia areas such as vacant lots near human No : -
> - ) . Impact | site. Project would have no
hypugaea) habitation or airports; nests and roosts in impact
SOC abandoned burrows. pact.
Prefers freshwater marshes, sloughs, and . . .
White-faced lbis irrigated rice fields, but would attend Smta}ble habitat for use by thls
s . o . No species was not found on this
(Plegadis chihi) brackish and saltwater habitats; nests in No ! .
. - Impact | site. Project would have no
ST marshes, in low trees, on the ground in ;
. impact.
bulrushes or reeds, or on floating mats.
Very rare migrant over the
Potential migrant; during migration eastern third of the Edwards
. occasionally uses marshes, river Plateau Region. May fly over
Whooping crane . - .
: bottoms, potholes, prairies, and No area during migration, but no
(Grus Americana) - . No - -
FE SE croplands; critical habitat on Texas Effect impacts expected. No suitable
' Coast at Aransas National Wildlife habitat exists within or
Refuge. adjacent to ROW. Project
would have no effect.
Forages in prairie ponds, flooded
pastures or fields, ditches, and other
shallow s.tandlng water, including _ Suitable habitat for use by this
Wood stork saltwater; usually roosts communally in . -
h . ) - - No species was not found on this
(Mycteria Americana) tall snags, sometimes associated with No ! -
ST ; . - Impact | site. Project would have no
ST other wading birds (i.e. active heronries). impact
Breeds in Mexico; formerly nested in pact.
Texas, but no breeding records since
1960.
Avrid open country, including open
deciduous or pine-oak woodland, mesa
or mountain country, often near
Zone-tailed hawk watercourses, and wooded canyons and Suitable habitat for use by this
tree-lined rivers along middle slopes of No species was not found on this
(Buteo albonotatus) S . . No ! -
desert mountains; nests in various Impact | site. Project would have no

ST

habitats and sites, ranging from small
trees in lower desert, giant cottonwoods
in riparian areas, to mature conifers in
high mountain regions.

impact.
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Species Species Habitat Description DI (S Pertinent Information
Present | Impact
Guadalupe bass Endemic to perennial streams of the Smta}ble habitat for use by th's
- . s S . No species was not found on this
(Micropterus treculii) Edward’s Plateau region; introduced in No f -
. Impact | site. Project would have no
SOC Nueces River system. :
impact.
Species occupies underground
Toothless blindcat Troglobitic, blind catfish endemic to the aquifer habitat in the Balcones
. San Antonio pool of the Edwards Fault Zone near the
(Trogloglanis Aquif ing in the d . f No fresh Jsali
attersoni) quifer occurring in the deep portions o No Impact freshwater/saline water
gT the aquifer over the Balcones Fault Zone interface. No such habitat
(1,350 to 2,000 feet below the surface). occurs in the project area.
Project would have no impact.
Troglobitic, blind catfish endemic to the Species occupies underground
Widemouth blindcat San Antonio pool of the Edwards No aquifer habitat. No such
(Satan eurystomus) Aquifer occurring in the deep portions of No Impact habitat occurs in the project
ST the aquifer (over 300 meters below the P area. Project would have no
surface). impact.
Black bear No suitable bottomland
. Within historical range of Louisiana hardwoods or large tracts of
(Ursus americanus) Black Bear i T inhabi N develooed f q
FT/SA (in historic ack Bear in eastern Texas, inhabits No 0 undeveloped forested areas
ranae. NL elsewhere bottomland hardwoods and large tracts Effect exists within or adjacent to
range, of undeveloped forested areas. ROW. Project would have no
in Texas), ST
effect.
Colonial and cave-dwelling; also roosts
in rock crevices, old buildings, carports,
under bridges, and even in abandoned . . .
Cave myotis bat Cliff Swallow (Hirundo pyrrhonota) Suna_\ble habitat for use by thls
. . ) . No species was not found on this
(Myotis velifer) nests; roosts in clusters of up to No impact | site. Proiect would have no
soC thousands of individuals; hibernates in P impact )
limestone caves of Edwards Plateau and pact.
gypsum cave Panhandle during winter;
opportunistic insectivore.
Ghost-faced bat Colonially roosts in caves, crevices, Suitable habitat for use by this
(Mormoops abandoned mines, and buildings; N No species was not found on this
. . . . 0 ? .
megalophylla) insectivorous; breeds late winter-early Impact | site. Project would have no
SOoC spring; single offspring born per year. impact.
Gray wolf Extirpated; formerly known throughout Smta}ble habitat for use by th's
. - . No species was not found on this
(Canis lupus) the western two-thirds of the state in No ' -
Effect site. Project would have no
FE, SE forests, brushlands, or grasslands.
effect.
Plains spotted skunk Catholic; open fields, prairies, croplands, Suitable habitat for use by this
(Spilogale putorius fence rows, farmyards, forest edges, and No No species was not found on this
interrupta) woodlands; prefers wooded, brushy Impact | site. Project would have no
SOC areas and tallgrass prairie. impact.
Red wolf Extirpated; formerly known throughout Suna}ble habitat for use by th's
. . No species was not found on this
(Canis rufus) eastern half of Texas in brushy and No ! .
. Effect site. Project would have no
FE, SE forested areas, as well as coastal prairies. offect
Harry Wurzbach Hwy. Intersections 21 Programmatic Categorical Exclusion

CSJ: 0915-12-470, 471, 480

November 2010



Habitat

Effect/

Species Species Habitat Description Pertinent Information
Present | Impact
Primarily a resident of Mexico, occurs
peripherally in South Texas. Mesquite-
Indigo snake grassland savannah will only support Suitable habitat for use by this
g ; indigo snake populations where there is No species was not found on this

(Drymarchon corais) . - No : -

ST adequate moisture, such as in areas near Impact | site. Project would have no
streams, ponds, resacas, and windmill impact.
seeps. Drought-sensitive reptile
intimately associated with water.

Central and southern Texas and adjacent
Spot-tailed earless Mexico; moderately open prairie- Suitable habitat for use by this
lizard brushland; fairly flat areas free of No species was not found on this
No

(Holbrookia lacerate) vegetation or other obstructions, Impact | site. Project would have no

SOoC including disturbed areas; eats small impact.
invertebrates; eggs laid underground.

Wet or moist microhabitats are . . .

Texas garter s_nak_e conducive to the species occurrence, but Smta_tble habitat for use by th's

(Thamnophis sirtalis . - . No species was not found on this
not necessarily restricted to them; No : .

annectens) - - Impact | site. Project would have no

soC hibernates underground or in or under impact
surface cover; breeds March-August. pact.

Vegetation in the open areas
Open, arid and semi-arid regions with of the project area consists of
sparse vegetation, including grass, thick grass and forb cover

Texas horned lizard cactus, scattered brush or scrubby trees; rather than the bunchgrass and
soils may vary in texture from sandy to No cactus normally occurring in

(Phrynosoma cornutum) . . A No - ) -

ST rocky. Diet consists primarily of Impact | the horned lizard’s habitat.
harvester ants (Pogonomyrmex sp.) and Suitable habitat for use by this
their distribution is tied closely with species was not found on this
their ant prey. site. Project would have no

impact.
Open brush with a grass understory is
Texas tortoise preferred; open grass and bare ground Suitable habitat for use by this
- are avoided; when inactive occupies No species was not found on this

(Gopherus berlandieri) . No ! .

ST shallow depre_ssmn_s at base of bush or Impact site. Project would have no
cactus, sometimes in underground impact.
burrows.

Timber/canebrake Swamps, floodplains, upland pine and Suitable habitat for use by this
deciduous woodlands, riparian zones . yu

rattlesnake - . No species was not found on this

. with much leaf litter, abandoned No ! -

(Crotalus horridus) . Impact | site. Project would have no
farmland, and limestone bluffs. Prefers :

ST impact.
dense ground cover.

Subterranean spaces in karst with stable The project is located in Karst

Nine karst temperatures, high humidity (near No 5, which are areas that do not

invertebrate species saturation), and suitable substrates (such No Effect contain endangered

FE

as spaces between and underneath rocks
suitable for forage and shelter.)

invertebrates. Project would
have no effect.
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Species Species Habitat Description DI (S Pertinent Information
Present | Impact
Texas Blind Endemic to the_ underground water _
Salamander system of the limestone cave:\rns_of _the Project not Io<_:ated over
(Typhlomolge Edwards Plateau. It sp_ends |t_s_I|fe in No No Edv_vards Aquifer; therefore
rathbuni) complete darkness. It_|s sensitive to Effect prOcht would not effect
FE changes of water quality and thus species.
susceptible to groundwater pollutants.
Fountain Darter Prefers clear, quiet backwaters \{vith a _
(Etheostoma fonticola) profuse bottom growth of aquatic plants No No Project not Iogated over
FE and matted algae. It is found in the San Effect Edwards Aquifer. No effect.
Marcos and Comal rivers.
Prefers the quiet backwaters, adjacent to
Sam Marcos the main thrust of the river current. Its
Gambusia (Gambusia | primary habitat requirements appear to No No Project not located over
georgei) be clean and clear water of a constant Effect Edwards Aquifer. No effect.
FE temperature. The bottom is muddy but
generally unsilted.
Comal Springs Riffle .
Beetle (Heterelmis Oceurs in the g_ravel_substrate and No Project not located over
comalensis) shallow “fﬂ?s In string runs. Usual No Effect Edwards Aquifer. No effect
FE water depth is 2 to 10 centimeters. ' '
Comal Springs Occur primarily in flowing,
Bryopid Beetle uncontaminated waters. Found in the .
(Stygoparnus Spring run 2 at Comal Springs and runs No EfoO E:jmectjn(')bt\ Iog]?ted '(\)lverff
comalensis) 3and 4 at Comal and from Fern Bank ect wards Aquifer. No effect.
FE Springs.
Peck’s Cave Occur in crevices in rock and gravel near
Amphipod the three largest orifices of Comal No No Project not located over
(Stygobromus pecki) Springs on the west side of Landa Park Effect Edwards Aquifer. No effect.
FE in Comal County.
Found in shallow alkaline springs carved
out of limestone with sand and gravel
San Marcos substrates. Pools and streambeds are
Salamander (Eurycea | often punctuated with large limestone No No Project not located over
nana) boulders. Aguatic vegetation is profuse, Effect Edwards Aquifer. No effect.
FT and the pool surfaces are covered with
moss and thick mats of coarse, blue-
green algae.
Small to large streams, prefers gravel or
Creeper (squawfoot) gravel and mud in flowing water; Ma Project is located in the San
(Strophitus undulatus) Colorado, Guadalupe, San Antonio, Yes Im a{:t Antonio River basin. Project
SOC Nueces (historic), and Trinity (historic) P may impact but not adversely.
River basins.
False spike mussel Substra}t(_as of cobble apd mud, with ) .
(Quincuncina mitchelli) water lilies present; Rio Grande, Brazos, No No Suitable habitat was not found
Colorado, and Guadalupe (historic) river Impact | within the project limits.

SOC

basins.
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Habitat

Effect/

Species Species Habitat Description Pertinent Information
Present | Impact
Sand and gravel in some locations and
Golden orb mud at others; intolerant of Ma Project is located in the San
Quadrula aurea impoundment in most instances; Yes y Antonio River basin. Project
Impact
SOC Guadalupe, San Antonio, and Nueces P may impact but not adversely.
River basins.
Mimic cavesr_1a|_l . Subagquatic; only known from two wells No Project not located over
(Phreatodrobia imitata) No
soC penetrating the Edwards Aquifer. Impact | Edwards Aquifer. No effect.
Pistolari Stable substrate, rock, hard mud, silt, Project is located in the San
tolgrip and soft bottoms, often buried deeply; May Antonio River basin; however
(Tritogonia verrucosa) Yes .
SOC east and central Texas, Red through San Impact | adverse impacts are not
Antonio River basins. anticipated.
Mud, sand, and gravel substrates of
medium to large rivers in standing or
ROCI.‘ pocketbook slow flowing water, may tolerate No Suitable habitat was not found
(Arcidens confragosus) . No L R
SOC moderate currents and some reservoirs, Impact | within the project limits.
east Texas, Red through Guadalupe
River basins.
Streams and rivers on sand, mud, and
Texas fatmucket gravel substrates; intolerant of
. impoundment; broken bedrock and No Suitable habitat was not found
(Lampsilis bracteata) - No L R
SOC course gravel or sand in moderately Impact | within the project limits.
flowing water; Colorado and Guadalupe
River basins.
Texas plmpleb_ack Mud, grav_el, and sar_1d substrates, . No Suitable habitat was not found
(Quadrula petrina) generally in areas with slow flow rates; No impact | within the broiect limits
SOoC Colorado and Guadalupe River basins. P proj )
Texas endemic; moist to seasonally wet,
steep limestone outcrops on seeps within
Big red sage canyons or along creek banks;
(Salvia occasionally on clayey to silty soils of No No Suitable habitat was not found
pentstemonoides) creek banks and terraces, in partial shade Impact | within the project limits.
sOoC to full sun; basal leaves conspicuous for
much of the year, flowering June-
October.
Texas endemic; shallow, well-drained
gravelly clays and clay loams over
limestone in oak juniper woodlands and
associated openings, on steep to
. moderate slopes an in canyon bottoms;
Bracted twistflower several known soils include Tarrant, . .
(Streptanthus No Suitable habitat was not found
Brackett, or Speck over Edwards, Glen No . . -
bracteatus) - o Impact | within the project limits.
soC Rose, and Walnut geologic formations;
populations fluctuate widely from year
to year, depending on winter rainfall;
flowering mid April-late May, fruit
matures and foliage withers by early
summer.
Harry Wurzbach Hwy. Intersections 24 Programmatic Categorical Exclusion
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Species Species Habitat Description DI (S Pertinent Information
Present | Impact
Wet, silty clay loams on streamsides, in
creek beds, irrigation channels and
, roadside drainage ditches; or seepy,
Correll’s false dragon- mucky, sometimes gravelly soils along . .
head . ! . - No Suitable habitat was not found
. . riverbanks or small islands in the Rio No L T
(Physostegia correllii) . - . Impact | within the project limits.
SOC Grande; or underlain by Austin chalk
limestone along gently flowing spring-
fed creek in central Texas; flowering
May-September.
Texas endemic; grassland openings in
oak woodlands on deep, loose, well-
drained sands; in Coastal Bend on
Pleistocene barrier island ridges and
Elmendorf’s onion Holocene Sand Sheet that support live
. - oak woodlands; to the north it occurs in No Suitable habitat was not found
(Allium elmendorfii) - . No L SR
SOC post oak-black hickory-live oak Impact | within the project limits.
woodlands over Queen City and similar
Eocene formations; one anomalous
specimen found on Llano Uplift in wet
pockets of granite loam; flowering
March-April, May.
Texas endemic; mostly in bluestem-
grama grasslands associated with plateau
Hill Country wild- live oak woodlands on shallow to
mercury moder'ately deep clays. and clay loams No Suitable habitat was not found
(Argythamnia over limestone on rolling uplands, also No L TR
- : - P Impact | within the project limits.
aphoroides) in partial shade of oak-juniper
SOC woodlands in gravelly soils on rocky
limestone slopes; flowering April-May
with fruit persisting until midsummer.
Texas endemic; mostly found on deep,
loose, whitish sand blowouts (unstable,
deep, xeric, sandhill barrens) in Post Oak
Parks’ jointweed B Savanna Iands'capt.as over the Carrizo and No Suitable habitat was not found
(Polygonella parksii) Sparta formations; also occurs in early No L SR
- - Impact | within the project limits.
SOC successional grasslands, along right-of-
ways, and on mechanically disturbed
areas; flowering June-late October or
September-November.
sandhill woollywhite Texas endemic; disturbed or open areas
in grasslands and post oak woodlands on . .
(Hymenopappus - - No Suitable habitat was not found
. deep sands derived from the Carrizo No L R
carrizoanus) S N Impact | within the project limits.
e Sand a_nd 5|m|I_ar Eocene formations;
flowering April-June.
USFWS Status TPWD Status
FE Federal Endangered SE State Endangered
FT Federal Threatened ST State Threatened
FC Federal Candidate SOC Species of Concern
FDL Federal- De-listed
NL Not listed
FT/ISA Federal Threatened due to similarity of appearance

Proposed De-listed
Federal Proposed Threatened
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K. Air Quality and Transportation Planning

The proposed project is consistent with the San Antonio — Bexar County Metropolitan Planning
Organization (MPO) 2030 Metropolitan Transportation Plan (MTP) and the approved 2008-2011
State Transportation Improvement Program (STIP). Refer to Appendix B for copies of the
STIP.

a. National Ambient Air Quality Standards

This project is not an added motor vehicle capacity project and based upon previous analyses of
similar projects, carbon monoxide levels associated with this project would be well below the
National Ambient Air Quality Standards (NAAQS) and therefore, a separate analysis is not
necessary. The San Antonio area (3 counties: Bexar, Comal, and Guadalupe) has been classified
as an ozone early action compact attainment area under the federal 8-hour ozone national
ambient air quality standards; therefore, requirements such as transportation conformity do not
apply in the area.

b. Carbon Monoxide Traffic Air Quality Analysis

Generally, intersection improvement projects are considered exempt from a Traffic Air Quality
Analysis (TAQA) because they are intended to enhance traffic safety and improve traffic flow.
The proposed action would not add capacity to an existing facility. Current and future emissions
should continue to follow existing trends not being affected by this project. Due to the nature of
this project, further carbon monoxide analysis was not required.

c. Mobil Source Air Toxic (MSAT)

This project will not result in any meaningful changes in traffic volumes, vehicle mix, location of
existing roadways, or any other factor that would cause a substantial increase in emissions
impacts relative to the existing conditions. As such, TXDOT/FHWA have determined that this
project will generate minimal air quality impacts for Clean Air Act criteria pollutants and has not
been linked with any special Mobile Source Air Toxics (MSAT) concerns. Consequently, this
project is exempt from analysis for MSATS.

Moreover, EPA regulations for vehicle engines and fuels will cause overall MSATS to decline
significantly over the next 20 years. Even after accounting for a projected 64% increase in
VMT, FHWA predicts MSATs will decline in the range of 57 to 87% from a baseline year of
2000 to 2020 based on the current vehicle and fuel regulations in effect. These reductions will
reduce the background level of MSATS as well as the possibility of even minor MSAT emission
increases from this project.

d. Construction Emissions
During the construction phase of this project there can be temporary increases in air pollutant

emissions from construction activities, equipment, and related vehicles. The primary
construction related emissions are particulate matter (fugitive dust) from site preparation and
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construction and non-road mobile source air toxics (MSAT) from construction equipment and
vehicles. The primary MSAT emission related to construction is diesel particulate matter from
diesel powered construction equipment and vehicles.

These emissions are temporary in nature (only occurring during actual construction) and it is not
reasonably possible to estimate impacts from these emissions due to limitations of the existing
models. However, the potential impacts of particulate matter emissions will be minimized by
using fugitive dust control measures such as covering or treating disturbed areas with dust
suppression techniques, sprinkling, covering loaded trucks, and other dust abatement controls, as
appropriate. The MSAT emissions will be minimized by measures to encourage use of EPA
required cleaner diesel fuels, limits on idling, increasing use of cleaner burning diesel engines,
and other emission limitation techniques, as appropriate.

However, considering the temporary and transient nature of construction related emissions as
well as the mitigation actions to be utilized, it is not anticipated that emissions from construction
of this project will have any significant impact on air quality in the area.

L. Construction Impacts

No adverse construction related air quality, noise, or water quality impacts are expected.
Measures to reduce dust, construction noise, and erosion would be included in the plans and
specifications for the proposed action. When feasible, the work sequence would be developed to
maintain access to adjoining properties during construction. Other items in the contract would
be designed to protect the safety of the project area residents and construction workers.

There are no railroad crossings with the proposed project limits and therefore, a railroad
agreement will not be required for this work.

There are no airports within 20,000 feet of the project and therefore, an Airway-Highway permit
will not be required.

IV. Permits/Commitments

Under the Build Alternative, the TPDES General Permit for Construction Activities requires that
a Notice of Intent be filed with TCEQ stating that TXDOT would have a Storm Water Pollution
Prevention Plan in place during construction of this project.

The Contractor would take appropriate measures to prevent, minimize, and control the spill of
hazardous materials in staging areas. All materials being removed and/or disposed of by the
Contractor would be done in accordance with State and Federal laws and by approval of the
Engineer.

In the unlikely event that evidence of archeological deposits is encountered during construction,
work in the immediate area would cease and TXDOT archeological staff would be contacted to
initiate accidental discovery procedures under the provisions of the Programmatic Agreement
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between TXDOT, THC, FHWA, and the Advisory Council on Historic Preservation and the
Memorandum of Understanding between TxDOT and the THC.

V. Public Involvement

An opportunity for a public hearing would be not be required because the proposed project
would not add capacity, would not required the acquisition of significant amounts of right of
way, would not substantially change the layout or function of the connecting roadways or of the
facility being improved, and would not otherwise causes a substantial social, economic, or
environmental effect.

V1. Exhibits / Figures / Coordination

Exhibits are included at the end of the text of the PCE and include:
Exhibit 1: Vicinity Map

Exhibit 2: Location Map

Exhibit 3: USGS Topographic Map
Exhibit 4 A-C: Aerial Maps

Exhibit 5A-D: Existing Typical Sections
Exhibit 6A-E: Proposed Typical Sections
Exhibit 7: Edwards Aquifer Map
Exhibit 8: Floodplain Map

Exhibit 9: Soil Map

Exhibit 10: Karst Zone Map

The following appendices are included in the PCE:

Appendix A Photographs
Appendix B STIP Project Page
Appendix C  Natural Diversity Database Search

VIl. PCE Determination

The proposed action meets the criteria for a Programmatic Categorical Exclusion (PCE) as
defined in the Programmatic Agreement for the Review and Approval of NEPA Categorically
Excluded Transportation Projects (PA), executed by the Texas Division of the Federal Highway
Administration (FHWA) and the Texas Department of Transportation (TxDOT) on October 26,
2004.
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S&B INFRASTRUCTURE

PRELIMINARY ESTIMATE

COUNTY: Bexar

HIGHWAY: Harry Wurzbach
CSJ:
LENGTH:
TRAFFIC:
TIP Categor
Roadway Classification:

LOCATION (SEE ATTACHED MAP)

0
3.608 MI

0 ADT

0

FROM: Scott Rd (Fort Sam Houston Entrance Gate)
TO: Dalewood (South of 410)
BEG STA: 16+00.00 BEG MP.: 0
END STA: 191+50.00 END MP: 0
LENGTH: 19,050.00 FT 3.608 MI
RECONSTRUCT EXISTING (X) NEW LOCATION () EXIST ROW WIDTH:
LAYMAN'S DESCRIPTION OF PROPOSED WORK:
EXISTING IMPROVEMENTS:
PROJECT COST
GRADING . $ 11,280,740.00
SMALL DRAINAGE STRUCT (CULV) .. .......... $ 2,661,500.00
LARGE STRUCT ...... .ot $ -
SUBGRADE/ EXIST BASE TREATMENT ....... $ 1,122,670.63
HOT MIX. .o $ 7,479,700.00
CONCRETEPAVING. . . ... oo i $ 576,186.00
SURFACE . ... $ 2,523,230.00
TRAFFIC SIGNALS (5@$180,000EA) .......... $ 900,000.00
MOBILIZATION (11%) .+« oo $ 2,919,800.00
LANDSCAPING & AESTHETICS ~ .......... $ 6,000,000.00
IRRIGATION L $ 1,000,000.00
ILLUMINATION $ 4,000,000.00
SUB-TOTAL (Construction Bid ltems). . .......... $ 40,463,826.63
E&C CoSts . .ooiiii i $ 8,093,173.37
CONSTRUCTIONTOTAL .. ............ $  48,557,000.00
ROW COST .o $ 1,250,000.00
Utility - Underground Conversion - Median $ 844,000.00
Utility - Underground Conversion - ROW $ 7,410,000.00
Project Subtotal $ 58,061,000.00
ALTERNATIVE 1 .. o $ 8,656,000.00
TOTALPROJECT .........cciiivnnnnnn $ 66,717,000.00

PREPARED BY:




TxDOT SHEET 2 OF 6 5/17/2011
Harry Wurzbach
GRADING ITEMS
ITEMS DESCRIPTION QUANTITY UNIT PRICE COST
100.1 Mobilization - LS $ - $ -
100.2  |Insurance & Bond 1 LS $ 1,110,000.00 | $ 1,110,000
101.1 Pre ROW 1 LS $ 1,480,000.00 | $ 1,480,000
104.1 Excavation (Rdwy & Chan) 34079 CcY b 8.00 | $ 272,632
107.1 Embankment (Dens Cont)(TY C) 10029 CY b 15.00 [ $ 150,435
103.1 Remove Concrete Curb 10000 LF b 3.00($ 30,000
103.3 Remoing Concrete Sidewalk & Driveways 5000 SF b 3.00|$% 15,000
515 Furnish & Place Topsoil (Cl 2) (4 IN) 4444 CcY b 24.00 | $ 106,656
516.2  [St. Augustine Sodding 40000 SY b 5.00|$ 200,000
106.1 Culvert Excavation & Backfill 1680 CcY b 14.00 | $ 23,520
307.1 Retaining Walls 310 CcY b 633.00 | $ 196,230
505.1 Riprap 10000 SY $ 59.00 | $ 590,000
530.1 Barricades, Signs and Traffic Handling 1 LS $ 1,110,000.00 | $ 1,110,000
504.1 Concrete Median 12,800 SY b 115.00 | $ 1,472,000
500.4 Conc Curb & Gutter 38,100 LF b 14.00 | $ 533,400
500.1 Conc Curb 38,100 LF b 12.00 | $ 457,200
503.2 Portland Cement Conc Driveway-Commercial 8350 SY b 73.00 [ $ 609,550
502.1 CONCRETE SIDEWALKS 6ft 25,400 SY b 35.00 | $ 889,000
531 Relocate Roadside Signs 100 EA b 201.00 | $ 20,100
666 Refl Pav Mrk TY 1 (W) (4 IN) (SId) 76,200 FT b 025]§% 19,050
666 Refl Pav Mrk TY 1 (Y) (4 IN) (SId) 38,100 FT b 025|% 9,525
666 Refl Pav Mrk TY 1 (Y) (4 IN (Brk) 4,350 FT b 025(%$ 1,088
666 Refl Pav Mrk TY Il (W) (4 IN) (SId) 76,200 FT b 0121 $ 9,144
666 Refl Pav Mrk TY 11 (Y) (4 IN) (SId) 38,100 FT b 012 $ 4,572
666 Refl Pav Mrk TY 11 (Y) (4 IN) (Brk) 4,350 FT b 0121 $ 522
672 Rais Pav Mrk CI B (Refl) Ty II-A-A 2,469 EA b 288 (% 7,111
680 Temp Traffic Signal 7 EA b 100,000.00 | $ 700,000
5004 Miscellaneous SW3P Items 5% LS 3$ - $ 1,264,001

* Check current prices

\

TOTAL GRADING COSTS

$ 11,280,740

HarryWurzbachPreConstEst2011-05-17.xls




TXDOT SHEET 30F 6 5/17/2011
SMALL DRAINAGE STRUCTURE ITEMS
ITEM DESCRIPTION QUANTITY UNIT __ |PRICE COST
$ -
309.1 |Conc Box Culv (5 FT x5 FT ) 20 LF $ 316.25 | $ 6,325.00
309.1 _|Conc Box Culv (6 FT x5 FT) 100 LF $ 391.00 | $ 39,100.00
309.1 |Conc Box Culv (7 FT x5 FT) 273 LF 5 40250 | $ 109,882.50
309.1 |Conc Box Culv (7 FT x 6 FT) 212 LF $ 43125 $ 91,425.00
309.1 |Conc Box Culv (8 FT x4 FT ) 354 LF 5 376.05 | $ 133,121.70
309.1 |Conc Box Culv (10 FT x 6 FT) 20 LF $ 598.00 | $ 11,960.00
4011 |RC Pipe (Class Ill) (24 IN) 6600 FT 5 77.05 | $ 508,530.00
4011 |RC Pipe (Class Ill) (30 IN) 5184 FT $ 100.05 | $ 518,659.20
4011 |RC Pipe (Class Ill) (36 IN) 4204 FT 3 123.05 [ $ 517,302.20
4011 |RC Pipe (Class IIl) (42 IN) 1696 FT $ 97.75 | $ 165,784.00
4011 |RC Pipe (Class Ill) (48 IN) 133 FT 3 120.75 | $ 16,059.75
465 |Inlet (Compl) (Curb) 108 EA $  2,300.00 | $ 248,400.00
307.1  |Wingwall (MCW-P) (H= 710 9 FT) 284 cY 5 1,03845]$ 294,919.80
XX

*Check current prices

HarryWurzbachPreConstEst2011-05-17.xls

TOTAL DRAINAGE ITEM COST

$ 2,661,500




TxDOT SHEET 5 OF 6 5/17/2011

TYPICAL SECTION
STABILIZATION OF SUBGRADE
RDWY INTRSCT TOTAL
Beg Sta End Sta LENGTH WIDTH AREA AREA AREA
(FT) (FT) (SY) (SY) (SY)
16+00.00 50+40.00 3440 72 27520 0 27520
50+40.00 55+40.00 500 77.5 4306 0 4306
55+40.00 57+80.00 240 83 2213 0 2213
57+80.00 62+50.00 470 77.5 4047 0 4047
62+50.00 103+00.00 4050 72 32400 0 32400
88+00.00 110+00.00 2200 60 14667 0 14667
110+00.00 131+00.00 2100 60 14000 0 14000
131+00.00 191+50.00 6050 60 40333 0 40333
All Intersections 4251
TOTAL AREA 143737
TOTAL
AREA DEPTH RATE QUANTITY UNIT PRICE COST
SY (IN)
Stabilization of Exist Material Treatment Unit Wt =110.0 Ibs/cf
143737 | 6| N/A 143737 SY $ 460 [ $ 661,191.73
Stabilization of Exist. Material - Lime or Cement 0
143737 | 6| 8% 2846 TON $ 162.15 | $ 461,478.90
TOTAL SUBGRADE EXIST. TRTMNT COST $ 1,122,671

HarryWurzbachPreConstEst2011-05-17.xls



TxDOT SHEET 5 OF 6 5/17/2011
BASE ITEMS
TYPICAL SECTION
HOT MIX
RDWY INTRSCT TOTAL
Beg Sta End Sta LENGTH WIDTH AREA AREA AREA
(FT) (FT) (SY) (SY) (SY)
16+00.00 50+40.00 3440 72 27520 0 27520
50+40.00 55+40.00 500 77.5 4306 0 4306
55+40.00 57+80.00 240 83 2213 0 2213
57+80.00 62+50.00 470 77.5 4047 0 4047
62+50.00 103+00.00 4050 72 32400 0 32400
88+00.00 110+00.00 2200 60 14667 0 14667
110+00.00 131+00.00 2100 60 14000 0 14000
131+00.00 191+50.00 6050 60 40333 0 40333
All Intersections 4251
TOTAL AREA 143737
TOTAL
AREA DEPTH RATE QUANTITY UNIT PRICE COST
SY (IN)
143737 9 0 143737.3 SY $ 37.95 5,454,831.80
143737 3 0 143737.3 SY $ 14.09 2,024,899.68

TOTAL BASE COST

$ 7,479,700.00
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TxDOT SHEET 6 OF 6 5/17/2011

CONCRETE PAVING

BUS STOP CONCRETE PAVING
RDWY LOCATIONS TOTAL
Beg Sta EndSta | LENGTH WIDTH AREA AREA
(FT) (FT) (SY) (EA) (SY)
0+0.00 2+00.00 200 12 267 26 6942
0+0.00 0+0.00 0 775 0 0 0
0+0.00 0+0.00 0 83 0 0 0
0+0.00 0+0.00 0 60.67045455 0 0 0
TOTAL AREA 6942
TOTAL DEPTH
AREA (IN) DESCRIPTION QUANTITY UNIT PRICE cosT
sy
6942 12 CONC PAVING ( CONT REINF) 6942 SY $ 83.00 576,186.00
TOTAL ACP COST $ 576,186.00
TOTAL CONC PAV COST $ 576,186.00

*Check current prices
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TxDOT SHEET 6 OF 6 5/17/2011
SURFACE
EMULSION & SEAL COAT
RDWY INTRSCT TOTAL
Beg Sta End Sta LENGTH WIDTH AREA AREA AREA
(FT) (FT) (SY) (SY) (SY)
16+00.00| 50+40.00 3440 72 27520 0 27520
50+40.00f 55+40.00 500 77.5 4306 0 4306
55+40.00f 57+80.00 240 83 2213 0 2213
EMULSION 57+80.00( 191+50.00 19050 60.67045455 128419 0 128419
SEAL COAT 16+00.00| 50+40.00 3440 72 27520 0 27520
50+40.00f 55+40.00 500 77.5 4306 0 4306
55+40.00f 57+80.00 240 83 2213 0 2213
57+80.00{ 191+50.00 19050 60.67045455 128419 0 128419
TOTAL AREA TOTAL AREA 162458
1st & 2nd
COURSE TOTAL RATE QUANTITY UNIT PRICE COST
AREA (SY)
ONE COURSE SURF TREAT
ASPHALT 162458 0.28|GAL/SY 45488 GAL $ 6.00 | $ 272,928.00
AGGR 162458 114|SY/CY 1425 CY $ 167.00 | $ 237,975.00
0 TOTAL SEAL COAT & EMULSION $ 510,903.00
HOT MIX
RDWY INTRSCT TOTAL
Beg Sta End Sta LENGTH WIDTH AREA AREA AREA
(FT) (FT) (SY) (SY) (SY)
16+00.00 50+40.00 3440 72 27520 0 27520
50+40.00 55+40.00 500 77.5 4306 0 4306
55+40.00 57+80.00 240 83 2213 0 2213
57+80.00 62+50.00 470 77.5 4047 0 4047
62+50.00/ 103+00.00 4050 72 32400 0 32400
88+00.00[ 110+00.00 2200 60 14667 0 14667
110+00.00(LANDSCAPIN 2100 60 6000000 0 14000
131+00.00f 191+50.00 6050 60 40333 0 40333
All Intersections 4251
TOTAL AREA 143737
TOTAL DEPTH
AREA (IN) RATE QUANTITY UNIT PRICE COST
SY
143737 3 0. 143737.3 SY $ 14.00 | $ 2,012,322.67
TOTAL ACP COST $ 2,012,322.67
TOTAL SURFACE COST $ 2,523,230

*Check current prices
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ROW

Harry Wurzbach
Location Beg End Length Exist Prop Area Cost
Description/Parcel Sta Sta Ft Width Width Parcel $/AC Total
1 0 0 0 1 $ 250,000.00 250,000.00
2 0 0 0 1 $ 250,000.00 250,000.00
3 0 0 0 1 $ 250,000.00 250,000.00
4 0 0 0 1 $ 250,000.00 250,000.00
5 0 0 0 1 $ 250,000.00 250,000.00
0 0 $ 250,000.00 -
0 0 _
0 0 _
0 0 _
0 0 _
0 0 _
0 0 _

TOTAL ROW COST

Page 8

$ 1,250,000.00




Page 1

S&B INFRASTRUCTURE
PRELIMINARY ESTIMATE
ALTERNATIVE 1

COUNTY: Bexar

HIGHWAY: Harry Wurzbach @ Austin Hwy Alternat

CSJ: 0
LENGTH: 1.312 MI
TRAFFIC: 0 ADT
TIP Categor 0
Roadway Classification:
LOCATION (SEE ATTACHED MAP)
FROM: Scott Rd (Fort Sam Houston Entrance Gate)
TO: Dalewood (South of 410)
BEG STA: 16+00.00 BEG MP.: 0
END STA: 131+00.00 END MP: 0
LENGTH: 6,926.00 FT 1.312 Ml
RECONSTRUCT EXISTING (X) NEW LOCATION () EXIST ROW WIDTH:
LAYMAN'S DESCRIPTION OF PROPOSED WORK:
EXISTING IMPROVEMENTS:
PROJECT COST
GRADING $ 2,919,970.00
SMALL DRAINAGE STRUCT (CULV) . ... .......... $ 701,500.00
LARGESTRUCT ...... ..o $ 1,606,600.00
SUBGRADE/ EXIST BASE TREATMENT .......... $ 10,887.74
HOTMIX. ..o $ 72,500.00
CONCRETEPAVING. . .. ..o i $ -
SURFACE . ... . $ 120,280.00
TRAFFIC SIGNALS (Add'l 4@$180,000EA). . ........ $ 720,000.00
MOBILIZATION (11%) .« .o oo $ 676,700.00
LANDSCAPING e
IRRIGATION
ILLUMINATION
SUB-TOTAL (Construction Bid ltems). ... ........... $ 6,828,437.74
E&C Costs ... $ 1,365,562.26
CONSTRUCTIONTOTAL . ......coovon .. $ 8,194,000.00
ROW COST e $ 462,000.00
Alternate1Total @ ........ $ 8,656,000.00

PREPARED BY:
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* Check current prices

GRADING ITEMS

ITEMS DESCRIPTION QUANTITY UNIT PRICE COST
104.1 Excavation (Rdwy & Chan) 70811 cY 8.00 566,488
107.1 Embankment (Dens Cont)(TY C) 7031 cY 15.00 105,465
307.1 Retaining Walls 2904 cY 633.00 1,838,232
500.4  |Conc Curb & Gutter 3,143 LF 14.00 44,002
500.1 Conc Curb 3,143 LF 12.00 37,716
502.1 CONCRETE SIDEWALKS 6ft 904 SY 35.00 31,640
666  |Refl Pav Mrk TY 1 (W) (4 IN) (SId) 4,279 FT 0.25 1,070
666  |Refl Pav Mrk TY 1 (W) (4 IN) (Brk) 436 FT 0.25 109
666  |Refl Pav Mrk TY 1 (Y) (4 IN) (Sid) 2,548 FT 0.25 637
666 Refl Pav Mrk TY 1 (Y) (4 IN (Brk) 535 FT 0.25 134
666  |Refl Pav Mrk TY Il (W) (4 IN) (SId) 4,279 FT 0.12 513
666  |Refl Pav Mrk TY Il (W) (4 IN) (Brk) 436 FT 0.12 52
666  |Refl Pav Mrk TY 11 (Y) (4 IN) (SId) 2,548 FT 0.12 306
666  |Refl Pav Mrk TY I (Y) (4 IN) (Brk) 535 FT 0.12 64
672 Rais Pav Mrk CI B (Refl) Ty II-A-A 166 EA 2.88 478
672 Rais Pav Mrk CI B (Refl) Ty I-C 44 EA 2.88 127
5004 Miscellaneous SW3P Items 5% LS - 300,750

\

TOTAL GRADING COSTS 2,927,780

ALT1- of HarryWurzbachPreConstEst2011-05-17.xls

5/17/2011
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SMALL DRAINAGE STRUCTURE ITEMS
ITEM DESCRIPTION QUANTITY UNIT PRICE COST
$ -
309.1  |Conc Box Culv (6 FT x6 FT) 300 LF $ 391.00 [ $ 117,300.00
4011 |RC Pipe (D-Load) (24 IN) 600 FT $ 77.05[$ 46,230.00
401.1 RC Pipe (D-Load) (30 IN) 600 FT b 100.05 | $ 60,030.00
4011 |RC Pipe (D-Load) (36 IN) 900 FT $ 123.05 | $ 110,745.00
464 |RC Pipe (D-Load) (42 IN) 900 FT 3 97.75 | $ 87,975.00
465 |Inlet (Compl) (Curb) 20 EA $ 2,300.00 | $ 46,000.00
230.1 Flexible Pavement Structure Repair (12.5") 1,950 SY b 119.60 | $ 233,220.00
413.1  |Flowable Backfill (Low Strength)(3' depth) 1,617 CcY $ 96.60 | $ 156,202.20
XX
TOTAL DRAINAGE ITEM COST $ 857,700

*Check current prices

ALT1- of HarryWurzbachPreConstEst2011-05-17.xls
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BRIDGE ITEMS

5/17/2011

87.4507042253521 Width - Typ.

I

43 FT

43 FT

h
|
i
i
L
i
i
i
i
i
i
i
i
i
i
i
i

TYPICAL SECTION

STRUCTURE NUMBER

0-0-0-0 Bridge Cat 1 Summary

DESCRIPTION QUANTITY UNIT PRICE COST

LENGTH (FT) 213|Bridge Area 18627 SF $86.25 $1,606,578.75
AVG WIDTH (F 87.45070423|Prestressed Beams FT $0.00 $0.00
AREA (FT) 18627 |Riprap CcY $0.00 $0.00
Bridge Rail FT $0.00 50.00

Armor Joint Repair FT $0.00

Structure Costs $1,606,578.75

TOTAL COST $1,606,600

*Check current prices

ALT1- of HarryWurzbachPreConstEst2011-05-17.xIs
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TYPICAL SECTION
STABILIZATION OF SUBGRADE
RDWY INTRSCT TOTAL
Beg Sta End Sta | LENGTH WIDTH AREA AREA AREA
(FT) (FT) (SY) (SY) (SY)
109+76.00 131+00.00 2124 0 0 0
109+76.00 131+00.00 2124 0 0 0 0
0+0.00 2+71.00 271 38 1144 250 1394
0+0.00 122+26.00 0] 41.09090909 0 0 0
TOTAL AREA 1394
TOTAL
AREA DEPTH RATE QUANTITY UNIT PRICE COST
SY (IN)
Stabilization of Exist Material Treatment Unit Wt =110.0 Ibs/cf
1394 | 6| N/A 1394 SY 4.60 | $ 6,412.40
Stabilization of Exist. Material - Lime or Cement 0
1394 | 6| 8% 27.6 TON 162.15| $ 4,475.34
TOTAL SUBGRADE EXIST. TRTMNT COST $ 10,388

ALT1- of HarryWurzbachPreConstEst2011-05-17.xls
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BASE ITEMS
TYPICAL SECTION
HOT MIX
RDWY INTRSCT TOTAL
Beg Sta End Sta LENGTH WIDTH AREA AREA AREA
(FT) (FT) (SY) (SY) (SY)
109+76.00 131+00.00 2124 0 0 0 0
109+76.00 131+00.00 2124 0 0 0 0
0+0.00 2+71.00 271 38 1144 250 1394
0+0.00 122+26.00 0] 41.09090909 0 0 0
TOTAL AREA 1394
TOTAL
AREA DEPTH RATE QUANTITY UNIT PRICE COST
SY (IN)
1394 9 0 1394.0 SY b 37.95 52,902.30
1394 3 0 1394.0 SY b 14.09 19,637.98
TOTAL BASE COST 72,500.00

ALT1- of HarryWurzbachPreConstEst2011-05-17.xls
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Harry Wurzbach @ Austin Hwy Alternative
SURFACE
EMULSION & SEAL COAT
RDWY INTRSCT TOTAL
Beg Sta End Sta LENGTH WIDTH AREA AREA AREA
(FT) (FT) (SY) (SY) (SY)
109+76.00| 131+00.00 2124 0 0 0 0
109+76.00| 131+00.00 2124 0 0 0 0
0+0.00] 2+71.00 271 38 1144 250 1394
EMULSION 0+0.00| 122+26.00 6713 41.09090909 30649 0 30649
SEAL COAT 109+76.00| 131+00.00 2124 0 0 0 0
109+76.00| 131+00.00 2124 0 0 0 0
0+0.00] 2+71.00 271 38 1144 250 1394
0+0.00] 122+26.00 6713 41.09090909 30649 0 30649
TOTAL AREA TOTAL AREA 32043
1st & 2nd
COURSE TOTAL RATE QUANTITY UNIT PRICE COST
AREA (8Y)
EMULSION 32043 0.00[GAL/SY 0 GAL $ 1.00 | $ -
ONE COURSE SURF TREAT
ASPHALT 32043 0.28|GAL/SY 8972 GAL $ 6.00 % 53,832.00
AGGR 32043 114{SY/CY 281 CY $ 167.00 | $ 46,927.00
0 TOTAL SEAL COAT & EMULSION $ 100,759.00
HOT MIX
RDWY INTRSCT TOTAL
Beg Sta End Sta LENGTH WIDTH AREA AREA AREA
(FT) (FT) (SY) (SY) (SY)
109+76.00] 131+00.00 2124 0 0 0 0
109+76.00f 131+00.00 2124 0 0 0 0
0+0.00 2+71.00 271 38 1144 250 1394
0+0.00] 122+26.00 0 41.09090909 0 0 0
TOTAL AREA 1394
TOTAL DEPTH
AREA (IN) RATE QUANTITY UNIT PRICE COST
SY
1394 3 0. 1394.0 SY $ 14.00 | $ 19,516.00
TOTAL ACP COST $ 19,516.00
TOTAL SURFACE COST $ 120,280

*Check current prices

ALT1- of HarryWurzbachPreConstEst2011-05-17.xls



Harry Wurzbach @ Austin Hwy Alternative

ROW

$/SF $/AC
$ 1.00]|$ 43,560.00
Location Beg End Length Exist Prop Area Cost
Description Sta Sta Ft Width Width AC $/AC Total
0 0 0 0.483 $ 580,000.00 $ 280,140.00
0 0 0 0.234 $ 580,000.00 $ 135,720.00
0 0 0 0.08 $ 580,000.00 $ 46,400.00
0 0 0 0 $ 580,000.00 $ -
0 0 0 0 $ 580,000.00 $ -
0 0 $ 580,000.00 $ -
0 0 $ -
0 0 $ -
0 0 $ -
0 0 $ -
0 0 $ -
0 0 $ -
TOTAL ROW COST $ 462,260.00

Page 8
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