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CITY OF SCHERTZ DESIGN SPECIFICATIONS

SECTION 1 — SUBDIVISION COMPLIANCE

1.1 PURPOSE AND SCOPE

A)

Every subdivision or development which requires the installation of public
infrastructure improvements to serve the proposed subdivision or
development is required to submit construction plans to ensure that the
required improvements are constructed in accordance with all applicable
standards of the UDC or any other codes of the City pertaining to the
construction and installation of the improvements. This includes but is not
limited to the lllicit Discharge and Connection Storm Water Ordinance, the
Ordinance for the Control of Storm Water Run-off, the Construction Storm
Water Management Ordinance, and the Flood Damage Prevention
Ordinance. All public infrastructure improvement construction plans shall
be submitted and approved prior to an application for a final plat. (Unified
Development Code Sec. 21.4.15)

The purpose of this design manual and specifications is to establish
standard principles, criteria, and practices for the design of infrastructure
and to protect and preserve the public welfare. The design factors,
coefficients, formulas, and procedures described in this document are
intended to serve as guidelines for the solution and design public
infrastructure.

Ultimate responsibility for the actual design remains with the design
engineer.

1.2 APPEAL

A.)

Any deviation from this manual must be approved by the Director of Public
Works or City Engineer, provided:

it is not detrimental to the public welfare
it meets the requirements of the UDC or has an approved variance

it is based upon an engineering study performed by a Professional
Engineer
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CITY OF SCHERTZ DESIGN SPECIFICATIONS

SECTION 2 — REQUIRED SUBMISSIONS OF PLANS

2.1

PLAN REQUIREMENTS

A)

Three (3) full sized copies, one (1) half size and one CD or DVD with a
PDF copy of plans and profiles for streets, alleys, sidewalks, water,
sewage and drainage shall be submitted, and bear the signature and seal
of a registered professional engineer, registered in the State of Texas.

Construction plans shall be submitted to the Director of Public Works prior
to or concurrently with a development application as indicated in the UDC.

Any set over 4 pages should include an index sheet. The preferred size of
construction plans is 22” x 34” or 24” x 36” sheets (half sized plans will be
11" x177).

Plans should use and reference City of Schertz standard details.

The following are typical plans to be submitted. Each set of plans and
what is contained in that set will be dependent upon the project scope.

1.) Front end sheets should contain and cover sheet, and Index and
quantity sheets.

2.) Streets and alleys will be shown in plan and profile sheets and
cross-section sheets. Provide a plan sheet showing typical existing
and proposed street sections detail with the proposed pavement
width type thickness and crown; the proposed curb or gutter type,
location in relation to centerline and exposure; the proposed
sidewalk dimensions and location in relation to curbs and property
lines; the proposed parkway grading slopes. This information shall
be given for each of the different types of streets and alleys in the
subdivision.

3.) Drainage channels, storm drain, and culverts will be shown in plan
and profile sheets. Large drainage channel projects will include
cross section sheets. Construction details of all drainage structures;
including dimension, reinforcing and components, such as grates
and manhole covers. HGL will be indicated on profile. Drainage
plans shall address interim (i.e. “during construction”) and final
drainage plan.

If detention ponds or water quality ponds are part of the
development or project, then a plan indicating dimensions, grading,
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CITY OF SCHERTZ

4))

7))

DESIGN SPECIFICATIONS

outlet design, downstream protection, and stage-storage-discharge
tables should be included.

Plans for erosion and sedimentation controls during construction
shall be included as part of the construction plans and be in
compliance with the Texas Pollutant Discharge Elimination System
(TPDES) permitting requirements and specifications established by
the Director of Public Works. All land disturbing or land filling
activities or soil storage shall be undertaken in a manner designed
to minimize surface runoff, erosion and sedimentation and to
safeguard life, limb, property and the public welfare.

Grading plan will include slab elevations, existing and proposed
contours, retaining walls, spot elevations, and shall indicate
drainage for all lots in the subdivision. Grading plans must include
specific paths for the direction of drainage flow away from the
building pads or the lots. In addition, whenever drainage flow will
impact existing developed land (residential, retail or industrial),
grading plans must show how the adjacent land will be impacted,
and how the adverse impact will be mitigated.

Retaining walls over 4-ft will require plans signed and sealed by a
registered professional engineer.

Utility plans for water mains less than 16-inches in size will require
plan sheets with associated details. Utility plans for water mains 16-
inches and greater will require plan and profile sheets. Section
details only required at critical crossings of infrastructure.

Utility plans for sanitary sewer will require plan and profile sheets,
and associated details.

2.2 ENGINEERING REPORTS

A)

In addition to the plans, the following reports are to be submitted for
review by the City Engineer. Except for the pavement design, these items
should be submitted at the time of development application and updated
for and prior to final plat, site plan, and construction plans approval.
Pavement design shall be completed prior to final plat, site submittal, or
construction plan submittal.

Engineering Report for pavement design

TIA as indicated in the current UDC

Storm Water Management Plan Report

Storm Water Pollution Prevention Plan
Engineering Design Report for the water system
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CITY OF SCHERTZ DESIGN SPECIFICATIONS

2.3

2.4

o Engineering Design Report for the waste water system

B.)  The content and level of detail of the reports shall be as described in this
manual, or as determined by the City Engineer. Format of submittal is two
(2) hard copies with copies of submittal on a CD or DVD.

PLAN SHEETS

In general, plan sheets should be oriented with north pointing up, left, or right on
the sheet, with proper consideration given to existing and proposed conditions.

A.)  All plans shall require a scale, north arrow and date. The preferred scale
for plan view sheets is "= 20’ or 1”=40’ or 1"=50'".
Variance to the preferred scale may occur with the approval of the City
Engineer or his/her designee.

B.) Two Bench Marks, at a minimum, shall be established on and set to NAD
83 and NAVD 88 coordinates and datum.

C) Plans sheets should include all pertinent property and right-of-way
information, easements, topographical features, notes and callout
necessary for design.

PLAN AND PROFILE SHEETS
The plan and profile sheets should, at the minimum, include the following:

A.)  All plans shall require a scale, north arrow and date. The preferred scale
for profile view sheetsis 1"= 20’ or 1”= 40’ or 1’=50" horizontal and
1"=5"0or 17 =10’ vertical.
Variance to the preferred scale may occur with the approval of the City
Engineer or his/her designee.

B.) Two Bench Marks, at a minimum, shall be established on and set to NAD
83 and NAVD 88 coordinates and datum.

Indicate the location, description and elevation of Bench Marks; the top of
curb grade at each curb return; the centerline grade at each end and at
each fifty (50’) foot station of alleys and drainage ditches; the gradient of
each tangent grade and the location and length of each vertical curve; the
direction of storm drainage flow at each intersection; the flow line elevation
of each storm sewer at each point of grade and each end and the
intervening gradients.

C) The profiles of streets, alleys and drainage ditches shall show the natural
ground at adjacent property lines and the proposed centerline.
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CITY OF SCHERTZ DESIGN SPECIFICATIONS

2.5

D.)

E)

Alignment of each street, alley, crosswalk way and drainage easement
showing a beginning and ending station; each deflection angle of the
centerline and the station of the point of intersection; the station of the
point of curvature and the point of tangency of each curve; the station and
angle of intersection of each intersection with another street, alley or
drainage easement; the station and radius of each curb return; the
location of adjacent right-of-way lines; the location and limits of sidewalks
and curbs of each street; the location of each drainage structure; the
location and size of all storm sewers; and the location of monuments.

All  pertinent property and right-of-way information, easements,
topographical features, notes and callout necessary for design will be
shown in the plan view.

SECTION SHEETS

A)

B.)

When required, cross-sections shall be at every fifty foot station
(minimum) drawn at a scale of 1” = 10’ horizontal and vertical.

Section will include existing ground and existing utilities, and proposed
finish ground and proposed utilities, right of way and easement limits.
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CITY OF SCHERTZ DESIGN SPECIFICATIONS

SECTION 3 — STREET REQUIREMENTS

3.1

3.2

GENERAL

A)

B.)

Plans for streets, alley, sidewalks and crosswalk ways shall be prepared in
accordance with the standards in this document.

Any street design element not specifically addressed in this document
shall be designed in accordance with:

Latest edition of Policy on Geometric Design of Highways and Streets,
American Association of State Highway and Transportation Officials
(AASHTO);

Latest edition of Highway Design Division Operations and Procedures
Manual and the Standard specifications for Construction of Highways,
Streets and Bridges, Texas Department of Transportation (TXDOT)

Latest edition of Texas Manual on Uniform Traffic Control Devices for
Streets and Highways (TMUTCD)

PAVEMENT DESIGN

A)

The City allows both flexible and rigid structures, as defined by the
American Association of State Highway and Transportation Officials
(AASHTO). Pavement design shall be based upon a geotechnical analysis
of the project conditions, upon AASHTO design methods, and shall be
designed by an engineer registered in the State of Texas.

Performance. Service life has been defined as the anticipated number of
years that a pavement will be functionally and structurally acceptable with
only routine maintenance. Flexible Pavements shall be designed for a 20-
year service life; Rigid Pavements shall be design for a 30-year service
life.

Design Traffic Levels. Traffic load for the pavement design will be based
upon the expected cummulative18-Kip ESAL for the pavement’s service
life. A table of minimum values is shown below, but a pavement designer
may increase the expected ESALS based on the results of a traffic study.
Because heavy vehicles cause a majority of pavement structural damage,
if the street is to serve as a main source of construction traffic during the
phases of subdivision development, then the pavement designer shall use
a higher ESAL as determined by the City Engineer or his/her designee.
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CITY OF SCHERTZ DESIGN SPECIFICATIONS

3.3

Table 3.2A
Flexible Pavement Design Parameters

18-kip ESAL Reliability | Std Dev | Serviceability
Factor, % Po/Pt

Primary and 1,500,000 90 0.40- 4.2/2.5

Secondary Arterials 0.50

Collector 1,000,000 90 0.40- 4.2/2.5

0.50

Local Type street 500,000 70 0.40- 4.2/2.0

with bus traffic 0.50

Local Type 100,000 70 0.40- 4.2/2.0

street/Fire Lane 0.50

D.)  Resilient modulus (Mr) is to be determined by the geotechnical engineer.

E.) There are areas within the city limits and surrounding region with
expansive soils, water lenses, and drainage issues. It is expected that the
pavement design will address those issues. Swelling soils, soils with a P.I.
of 20 or more, may be treated by removal and replacement, or geogrid, or
cement soil treatment, or drains/barriers, or combination as determined by
a pavement design. Treatment with lime is discouraged and must be
approved by the City. Treated subgrade may be used as a structural layer
in the pavement design.

F.) Minimum thickness for hot mix asphalt concrete surface layer is 3-inches
compacted depth. Minimum thickness for treated subgrade layer is 6-
inches.

G.)  Minimum structural numbers will be as follows. These values are

minimums, and actual values used in design will account for the design
criteria above.

Table 3.2B
Minimum Structural Number
Level Roadway Conditions
Street Classification SN
Secondary Arterial 3.25
Collector Street 2.9
Local/Residential 2.5

STREETS LAYOUT

A)

Adequate streets shall be provided by the Sub-divider and the
arrangement, character, extent, width, grade and location of each shall
conform to the Comprehensive Plan of the City and shall be considered in
their relation to existing and planned streets, to topographical conditions,
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CITY OF SCHERTZ DESIGN SPECIFICATIONS

C.)

to be served by such streets. The street layout shall be devised for the
most advantageous development of the entire neighborhood. The location
and type of traffic control device to be installed by the subdivision
developer shall be indicated on at least one (1) sheet of plans. This shall
include the proposal of all Stop, Yield, Speed, Parking and Movement
Series devices. The design of location of intersections shall take into
account intersection site distance per AASHTO requirements. This
specifically shall be utilized for location of intersections in relation to
curves and cutbacks to prevent the location of sight barriers including
signs, fences, and landscaping. See Tables 3.3G below.

The following specifications are required minimums. The analysis of
supporting subsurface soils are to be determined and thickness of
pavements to be designed by the developer. Substitutes for street
geometric or pavement thickness design shall not be less than the
minimum design requirements. The minimum horizontal curve radii and
vertical curves shall be assigned considering the service of the facility and
the conditions of the location of the street in relation to existing and
proposed features.

STREET GEOMETRICS

1.) The following specifications are required minimums. They are not
to be substituted as street geometric or pavement thickness design.
The geotechnical borings and analysis of supporting subsurface
soils is to be completed by the developer and the design of the
pavement structure shall be signed and sealed by a professional
engineer licensed in the State of Texas. Flexible and rigid
pavements shall be designed for a twenty-year and thirty-year
service life respectively. The minimum horizontal curve radii shall
be designed considering the conditions of the location of the street
in relation to existing and proposed features.

Table 3.3A

Primary Arterial Streets
(Design Speed — 45 mph)~

Minimum right-of-way width 120 feet
Minimum pavement width 48 feet

Minimum horizontal curve radius 1200 feet
Minimum tangent between reverse curve 200 feet
Grades 0.5% -5%
Daily Traffic Volume Limit, (vehicles per day) >34,000
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CITY OF SCHERTZ

Table 3.3B

Secondary Arterial Streets
(Design Speed — 45 mph)~

DESIGN SPECIFICATIONS

Minimum right-of-way width 86 feet
Minimum pavement width 48 feet
Minimum horizontal curve radius 750 feet
Minimum tangent between reverse curve 200 feet
Grades 0.5% -5%
Daily Traffic Volume Limit, (vehicles per day) 34,000

Table 3.3C
Major Collector Streets

(Design Speed — 30 mph)~

Minimum right-of-way width 60 feet
Minimum pavement width 42 feet
Minimum horizontal curve radius 400 feet
Minimum tangent between reverse curve 100 feet
Grades 0.5% -7%
Daily Traffic Volume Limit, (vehicles per day) 10,000

Table 3.3D
Minor Collector Streets

(Design Speed — 30 mph)~

Minimum right-of-way width 60 feet
Minimum pavement width 36 feet
Minimum horizontal curve radius 400 feet
Minimum tangent between reverse curve 100 feet
Grades 0.5% -7%
Daily Traffic Volume Limit, (vehicles per day) 5,000

Table 3.3E
Residential Streets
(Design Speed — 30 mph)~

Minimum right-of-way width 50 feet
Minimum pavement width 30 feet
Minimum horizontal curve radius 100 feet
Minimum tangent between reverse curve 50 feet
Minimum Grade 0.5%-10%
Daily Traffic Volume Limits, (vehicles per day) 1,000

2.) Non-residential marginal access streets shall have a right-of-way
width of at least fifty (50’) feet and a pavement width of at least
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5.)

7))

DESIGN SPECIFICATIONS

thirty (30’) feet. Safety lanes shall have a right of way of at least
thirty (30’) feet and a pavement width of at least twenty-four (24’)
feet.

Pavement Crown shall have a cross slope of 2% percent.

The developer shall be responsible for construction of pavement
width and rights-of-way dedication of streets forming part of the
boundary of the subdivision adjacent as follows:

a) New adjacent collector or residential access streets shall
conform to the specifications of this section;

b) Where the proposed subdivision abuts upon an existing
minor arterial street or half street that does not conform to
the specifications of this Section, the Developer shall be
required to make the necessary dedication and
improvements in conformance with the current UDC or any
other applicable code of the City. With regard to paving the
adjacent street, the city reserves the right to waive all or a
portion of this requirement. In considering such waiver, the
following factors shall be considered by the City:

e Current condition of the roadway.
e Current daily traffic on roadway.

e Estimated additional daily traffic resulting from proposed
subdivision;

e Total cost for widening roadway;

e Ability of City to finance road widening in the next several
years

“Broken-Back” or compound curves shall not be permitted unless
approved by the Director of Public Works. Reverse curves may be
used provided due consideration for safe sight distance, has been
shown.

Transitional Curves may be used where comfort and safety of the
motorist will be enhanced.

Combination of Curves: Combination of horizontal and vertical
curves shall be permitted provided sufficient sight distance is
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CITY OF SCHERTZ DESIGN SPECIFICATIONS

9.)

10.)

available for safe operation. Generally, the horizontal curvature
should be introduced on the upgrade of the vertical curve.

No street or alley grade shall be less than half of one (0.5%)
percent unless otherwise specified by the Director of Public Works.

Superelevation of road is permissible when minimum horizontal
curves are unattainable and when approved by City Engineer.
Design of superelevation will follow standard engineering practices
and the TXDOT Roadway Design Manual.

Before any pavement is laid to widen existing pavement, the
existing pavement shall be cut back two (2’) feet on each side to
assure an adequate sub-base and pavement joint.

D.) PROPERTY LINE AND CURB RETURNS

At each intersection the curb and the property line at each block corner
shall be rounded with a radius, R, varying with the interior angle as
specified in the following table:

Table 3.3F

Minimum Radii for Curb Returns (CR) and Property Line Returns (PLR)

Street Intersections

Interio_r Local and Two Loc_aI/CoIIe_ctor _
Angles in Two Local Collector Collector With Arterial Two Arterial
Degrees

CR| PLR | CR | PLR |CR| PLR CR PLR CR | PLR

150--45 15 5 15 6 20 10 25 15 25 15

145--40 15 5 15 6 20 10 25 15 25 15
140--135 15 5 15 6 20 10 25 15 30 20
135--125 15 5 15 6 20 10 25 15 35 25

125--85 15 5 15 6 20 10 25 15 30 25

85--75 20 10 20 11 25 15 30 20 50 40

75--65 25 15 25 16 30 20 35 25 80 70

65--55 30 20 30 21 35 25 40 30 90 80

55--45 35 25 35 26 40 30 45 35 110 | 100

45--00 35 25 35 26 40 30 45 35 150 | 140

E.) INTERSECTIONS

1.)

The preferred angle of intersection is 90 degrees. Allowance for
non-perpendicular intersecting angles between 80 degrees and 100
degrees will be made on a case by case basis.
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2.)

4))

DESIGN SPECIFICATIONS

The following minimum sight distances shall be provided for a safe
stopping and intersection operations. Development design shall be
based upon actual conditions and speeds.

Table 3.3G

Minimum Stopping Sight Distance
Level Roadway Conditions

Street Classification Sight Distance
Primary Arterial 300 ft.
Secondary Arterial 300 ft.
Collector Street 250 ft.
Local/Residential 200 ft.

The “sight triangle” at an intersection is that portion of a property
over which motorists must see to safely judge and execute a driving
maneuver into the intersection and onto the street. The distance to
the approaching motorist is the “intersection sight distance”, which
is one leg of the sight triangle.

The length of the required intersection sight distance shall be based
on AASHTO Policy on Geometric Design of Highways and Streets.
The driver's eyes are considered to be 3.5 feet above pavement,
and the object is considered to be 4.5 feet above pavement. This
applies to intersections of two (2) or more streets as well as
junctions of driveways and streets.

Landscaping and Signing: No signs, walls or fences shall be
placed in the median area other than approved traffic control
devices unless approved by the Director of Public Works. No trees,
shrubs or other ground cover shall be placed in the median, which
will obstruct the driver’s sight distance. The area enclosed by the
sight triangle must be free of visual obstructions.

At “T-intersections”, the minimum intersection offsets is 125 feet
between center lines of local streets. In the case of collector-street
intersections, this offset shall not be less than 200 feet or the
minimum distance required to allow for left-turn storage between
intersections, whichever is greater. The distance between
intersection offsets is measured from the center line intersection of
one intersecting roadway and the centerline intersection of the next
intersecting roadway, measured along the centerline of the
intersected roadway.

Right turn deceleration lanes shall be required when the daily
entering right-turn traffic volume a peak hour volume greater than
50 vehicles per hour (VPH) and the approaching design hourly
volume in the adjacent outside lane exceed five hundred (500)
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F.)

7))

9)

vehicle trips; at street and driveway intersections in TxDOT right-of-
way at the option of TxDOT; or where unsafe conditions such as
limited sight distance, high travel speed, uneven grade, etc. may
exist, as determined in a TIA. Minimum turn lanes width is 11 feet.

Left turn lanes shall be required at all median openings on collector
and arterial streets; at all driveways or streets with an average daily
entering left-turn traffic volume of five hundred (500) vehicle trips; at
street and driveway intersections in TxDOT right-of-way at the
option of TxDOT; or where unsafe conditions such as limited sight
distance, high speed, uneven grade, etc. may exist, as determined
in a TIA. Minimum turn lanes width is 11 feet.

Turn lanes should accommodate the anticipated deceleration
length and storage determined for the intersection. Lengths at
signalized intersections should be determined in a TIA. Lengths at
non-signalized intersections should be determined by the equation

L=(V/30)x2xS
where L is storage length (ft), V is turning vehicles per hour, S is queue storage
length in feet per vehicle (25).

The following table is a table of minimums values for storage and
declaration; taper length may be considered part of the deceleration
length. Preferred taper design is symmetrical reverse curve, per
AASHTO.

Table 3.3H
Minimum Deceleration and Storage for Left Turn Lanes

Taper
Speed | Deceleration | Length Storage Length (ft)
(mph) Length (ft) (ft)
30 160 50 100 100
35 215 50 100 100
40 275 50 100 100
45 345 100 100 100
50 425 100 100 100
55 510 100 100 100

Site design shall take into account appropriate throat length for
driveways and intersections for safe and efficient traffic operations
for entry to and within the site.

VERTICAL CURVATURE
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A gradual transition from one roadway grade to another shall be
accomplished by means of a vertical parallel curve connecting two (2)
intersecting tangents. The minimum length of vertical curve shall be
computed from the following formula and table.

L = KA

Where L = the length of vertical curve in feet
K = a constant related to sight distance and geometry of a parabolic
curve (See Table 3.3H).
A = the algebraic difference in grades in percent.

Table 3.3I
Design Value for Constant “K”, Vertical Curvature
K “K”
Street
Classification Crest Sag Curves
Curves
Primary Arterial 70 60
Secondary Arterial 70 60
Collector Street 55 55
Local/Residential 30 40

G.) CURB AND SIDEWALK REQUIREMENTS
1) CURB

a.) Curb or curb and gutter shall be installed on all existing or
proposed streets forming the boundary of the subdivision
and internally on streets. A parallel five (5) foot wide
sidewalk meeting all requirements of the American Disability
Act shall be required. All corner lots shall have such
sidewalks on both the front and sides thereof.

b.) Curb or curb and gutter shall be non-reinforced unless
otherwise stated. Cold joints shall be steel reinforced.

2.) SIDEWALK

a.)  Sidewalks: Concrete sidewalks having a width of not less
than five (5’) feet and thickness of not less than four (4”)
inches shall be constructed on each side of each street
within the subdivision. Said sidewalks shall allow for a three
(3’) foot greenbelt behind face of curb, shall be one (1’) foot
inside of the right of way and shall extend along all street
frontage including the side of corner lots and block ends;
provided however, that where it is impractical for the Sub-
divider to provide such sidewalks on the side lot lines
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e.)

a.)

DESIGN SPECIFICATIONS

abutting major thoroughfares or drainage ditches, then in
those instances, sidewalks may not be required.

Where a new section of sidewalk is to connect with a walk
previously constructed, or abuts on the curbing, an
expansion joint must be made and filled as above provided.
Reinforcing bars shall extend ten (10”) inches beyond the
expansion joint and the ends shall be wrapped with building
paper so that the ten (10”) inches shall not be bonded to the
concrete. Approved types of slip joints may be used in place
of wrapping ends of bars. When wire mesh reinforcing is
used, three and three eights (3 3/8”) inch round smooth
dowel bars not less than eighteen (18”) inches in length,
installed as specified above for bar reinforcing, shall be
provided at each expansion joint.

Concrete shall have a minimum compressive strength of
3000 pounds per square inch at twenty-eight (28) days.
Concrete will conform to material and proportion
requirements for the concrete of Section 02751 of the
Schertz Construction Specifications. Concrete, which has
partially set, shall be disposed. All tests for ingredients and
concrete shall be made in accordance with the applicable
methods of tests of the American Society for Testing
Materials.

Sidewalks, curb ramps and crosswalks shall conform to all
ADA requirements mandated at the time of construction.
They shall have a monolithic finish and shall be floated and
troweled to a uniform smooth surface, then finished with a
fine-haired brush or wood float so as not to be left with a
slick or glossy finish.

The completed walks and drive approaches shall be cured in
accordance with good engineering practices as approved by
the Engineer.

MEDIANS

The minimum width of a raised median is a function of
purpose.

15 April 2013



CITY OF SCHERTZ

DESIGN SPECIFICATIONS

Table 3.3J
RECOMMENDED MEDIAN WIDTHS (FOC TO FOC)
Function Minimum (feet) Desirable
(feet)

Separation of Opposing Traffic 4* 6*

Pedestrian Refuge and Space for Traffic Control 6* 16

Left-Turn, Speed-change and Storage 14 16

Crossing/Entering Vehicle Protection 20 23

"U"-Turns, speed change and storage 20 23
Channelized "T", speed-change and storage 20 23-30
* Cannot accommodate left-turn lanes, hence, such turns must be made from the

through lanes.

Source: City of Austin, Department of Public Works and Transportation Based on ITE, Guidelines for Urban

Major Street Design

b.) Raised median openings shall be at least 20 feet wider than
the width of driveway which they are serving, with a
minimum width of 60 feet.

c.) Minimum separation distance between raised median
openings on local roads should be based on functionality
and proximity to street intersections; no closer than 125 feet.
Minimum separation distance between raised median
openings for collector and arterial streets, measured nose to
nose, should provide sufficient storage and deceleration
length for the rate of speed on the through traffic road.

H.) ALLEYS

1))

2.)

Alley right-of-way minimum shall be twenty-four (24’) feet wide and
paved, see Section 21.14.4 in the UDC. Eight (8%) percent is the
maximum sustained grade for an alley and shall not exceed three
hundred (300’) feet. Concrete pavement shall be a minimum of six
(6”) inches in depth — 3000 psi in commercial alleys and a minimum
of five (5”) inches in depth — 3000 psi in residential alleys. Alleys
shall be designed on the basis of a twenty-five (25) year frequency
to carry storm water from only the lots within the block abutting the
alley.

Intersecting Alleys: Where two alleys intersect or turn at right
angle, a cutoff of not less than ten (10’) feet shall be provided along
each property or easement line.

Dead-end Alleys: Dead-end alleys are not permitted.
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Overhang Easements: In all alleys, overhang easements for
electric and telephone lines shall be provided if requested by the
appropriate electric utility company.

Alleys Which Do Not connect on A Straight Course: If alleys are
not themselves straight within each of adjoining blocks, or if the
same do not connect on a straight course with the alleys of
adjoining blocks, then an easement may be provided for the placing
of guy wires on lot division lines in order to support poles set on
curving or deviating right-of-way of alleys as determined necessary
per the appropriate electric utility company.

DRIVEWAYS AND APPROACHES

1.)

2.)

Driveways shall be designed as a “lay-down” curb or curb and
gutter or a straight driveway section. The driveway width at the
property line shall not be greater than the width approved by the
City Engineer or his/her designee.

Residential driveways 10 ft to 12 feet in width for single, and not
more than 24 feet for double driveway apron. One curb cut per
residential property. Two curb cuts may be allowed for circular if
frontage is greater than 100 feet if approved by the City Engineer or
his/her designee. No new residential driveway curb cut on collector
or arterial streets will be allowed, unless lot size is greater then 1
acre, frontage is greater than 100 feet, traffic study indicates no
impact, and maneuvering is done off street for turn-around. “Back
out” driveway access to collector and arterial streets is not allowed.

Non-residential driveway access width should be between 24 and
40 feet measured at the right of way.

Non-residential lots are permitted to have one (1) point of access
per lot or one (1) point of access per 200 feet of frontage of a
collector street. Separation of access points to be a minimum of 50
feet of frontage measured along the curb, or as shown in a traffic
Impact analysis to maintain safe traffic flow on the collector and
site. Total aggregate width of multiple access points not to exceed
50% of frontage.

Non-residential lots are permitted to have one (1) point of access
per 400 feet of frontage of an arterial; if 400 feet is not available,
then the use of a common access easement would be required.
Minimum distance from corner/flare of intersection is the smaller of
90% of frontage, or 125 feet, or as shown in a traffic impact
analysis (TIA) to maintain safe traffic flow on the collector and site.
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J.)

6.)

7))

8.)

9.)

DESIGN SPECIFICATIONS

Frontage measured from property line to property line, or from
corner/flare of intersection to property line.

Drive approaches shall meet all criteria as minor intersection
concerning sight distance and stopping distances to ensure a safe
facility.

Driveway aprons within the City Limits to be reinforced concrete per
City standard details, unless otherwise approved by Public Works
Director

The site design shall take into account appropriate throat length for
driveways and intersections for safe and efficient traffic operations
for entry to and within the site.

FIRE LANES

1.)

3)

4.)

Fire lanes will only be allowed within the City, under special
circumstances as approved by the Planning and Zoning
Commission. A fire lane is interpreted as a hard-surfaced, all-
weather material, driving surface constructed specifically for the
use of emergency vehicles. Fire lanes shall be designed on the
basis of a twenty-five (25) year frequency to carry storm water from
only the lots abutting the fire lane.

Fire lanes shall have a minimum pavement width of twenty-four
(24’) feet and shall connect on a straight course.

Where two (2) fire lanes intersect or turn at right angles, a cut-off of
not less than then (10°) feet must be provided along each property
or easement line.

Dead-end fire lanes are not permitted.

CUL-DE-SAC TURNAROUND

1.)

2.)

Cul-de-sac turnarounds shall meet the criteria set forth in the UDC
Section 21.14.1.E and at minimum shall not exceed five hundred
(500’) feet in length and have a turnaround of 120 feet in diameter
of ROW (100 feet pavement) in single-family residential areas and
all other uses not less than 150 feet in diameter of ROW (130 feet
pavement).

“Knuckle” or elbow intersections with bulbs will meet the

requirements of intersection angles and curb return radii, and meet
the UDC requirements for cul-de-sac radius.

18 April 2013



CITY OF SCHERTZ

N.)

DESIGN SPECIFICATIONS

STREET LIGHTS

Street lights in new subdivisions within the City Limits and the annexed
areas of the City shall be installed from time to time pursuant to
agreement between the City of Schertz and the appropriate electric utility
company in accordance with the Schertz UDC (Article 14.1.S). Street
Lights may be spaced a maximum of five hundred (500’) feet apart.

STREET MARKERS

1.)

a)

b)

b)

Two street name signs shall be erected at all street intersections in
subdivisions for street markers:

The material of the street name signs, the method of attaching the
sign to the post, the details of lettering, painting and method of
installation, as well as the location of the sign at the intersection,
shall be in accordance with the specifications on file a Public Works
Department of the City of Schertz.

All street signs in a new subdivision within the City limits, including
street name, speed limit, stop and yield signs, etc. shall be paid for
by the developer and shall be provided by and installed by the
City’s Public Works Department in accordance with the Public
Works Specifications Manual. Traffic Control Devices required
within the subdivision shall be installed in accordance with the
latest revision of the Texas Manual on Uniform Traffic Control
Devices for Streets and Highways.

All pavement markings shall be thermo plastic or preformed tape.
Follow TMUTCD and TxDOT standards and guidance for marking
standards. The following Pavement markings are required

Arterials: centerline striping, lane lines, turn bay islands, reflective
pavement markers, edge lines for non curbed streets.

Collectors: centerline striping, lane lines, edge lines for non curbed
streets.

REMOVING AND REPLACING PAVEMENTS, CURBS, AND GUTTERS,
DRIVEWAYS, AND SIDEWALKS

1.)

Scope: The Specifications shall govern for all work necessary to
complete the removing and replacing of all types of pavements,
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curbs and gutters, driveways, and sidewalks as required to
complete the project.

Method of Cutting: The outline of the trench shall be marked on the
surface to be cut. The cut shall be made as nearly vertical as
possible. The excavated pavement or concrete shall be removed
from the site and disposed of by the contractor.

Concrete Pavement: Replace with eight (8”) inch thick 3000 psi
concrete slab, reinforced with No. 3 bars at twelve (12”) inch center,
cut No. 3 dowels into existing concrete at eighteen (18”) inch
minimum spacing. Repair to be five (5’) feet on each side wider
than ditch excavation. Concrete slab reinforcement to rest on at
least twelve (12”) inches of undisturbed soil on each side of ditch.

Asphaltic Black Base Pavement: Replacement with eight (8”)
inches thick HMAC Type B. Tack coat of RC-2, cut back asphalt
shall be applied at a rate of ten one hundredths (0.10) gallons per
square yard. Apply hot mix-hot laid asphalt concrete applied at the
rate of 220 Ib./sy compacted to two (2”) inch thickness. Hot mix
shall conform to Texas Highway Department Standard Specification
Item 340 Type D. Repair to be five (5’) feet on each side wider
than ditch excavation. Black base shall rest on at least twelve (12”)
inches of undisturbed soil on each side of the ditch.

Replacing Concrete Driveway: Replace with 3000 psi concrete, six
(6”) inches thick, reinforced with 6" x 6” W/D4.7xW/D4.7 welded
wire mesh when no detail is shown on the drawings. Finish on
replaced section same as appearing on old driveway. Use an
epoxy-bonding agent, in conformance with the manufacture’s
recommendations, when bonding new concrete to old concrete.

Replacing Concrete Sidewalks: Replace with 3000 psi concrete
four (4”) inches thick, reinforced with 6” x 6”7 W2.9xW2.9 welded
wire mesh when no detail is shown on the drawings. Finish on
replaced section same as appearing on the old sidewalk. Use an
epoxy-bonding agent, in conformance with the manufacture’s
recommendations, when bonding new concrete to old concrete.

Replacing Curbs and Gutters: Replace with 3000-psi concrete
section conforming in all details to original section. All cold joints
must be steel reinforced.

All street improvements shall meet the current requirements of the Master
Thoroughfare Plan, the City of Schertz Unified Development Code and
Section 3 of this document, but in no case shall be less than the following:
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Table 3.3K
Street Improvement Standards

Classification ROW Pavement Drainage Sidewalk Hike/Bike
Width Width Trail
Principal Arterial 120 ft | 48 ft (with 16 | Curb and 5 ftone 8 feet other
ft median) | Gutter side side *
Secondary Arterial 86 ft 48 ft Curb and 5 ft one 8 feet other
Gutter side side
Major Collector 60 ft 42 ft Curb and 5 ft both -
Gutter sides
Minor Collector 60 ft 36 ft Curb and 5 ft one 8 feet other
Gutter side side
Local Street - Residential 50 ft 30 ft Curb and 5 ft both -
Gutter sides
Local Street - 60 ft 42 ft Curb and 5 ft both -
Commercial/Industrial Gutter side
Paved Alley 24 ft 24 1t Curb or Curb None -
and Gutter

0.)

* For State Highway 8 foot trail on both sides

Any retaining wall with 4 feet measured from foundation, to be designed
per accepted geotechnical engineering standards. Refer to TXDOT
Geotechnical Manual. Retaining wall plans should be signed and sealed
by an engineer registered in the State of Texas and submitted to the City
for permitting. Check walls to ensure minimum factors of safety are met
for all potential modes of failure including sliding, overturning, bearing
pressure, and stability. Retaining walls shall be designed to ensure
stability against overturning, sliding, excessive foundation pressure and
water uplift. Retaining walls shall be designed for a safety factor of 1.5
against lateral sliding and overturning. Any retaining wall located on
private property is the responsibility of the property owner or developer to
inspect and maintain.

3.4 MINIMUM TESTING REQUIREMENTS

A)

GENERAL

All materials to be used in subdivision construction shall be subject to
testing if warranted. The preponderance of testing to be performed in
subdivisions is directly related to street construction and a series of
laboratory tests normally associated with road and street construction will
be required in subdivisions, said tests being performed by an independent
testing laboratory using qualified personnel. The design (or consulting
engineer or his designated representative shall be present at all testing.

The sub-divider shall notify the City at least one (1) week prior to the
contractor beginning construction. Contractor shall be required to notify
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D.)

the City a minimum of at least forty-eight (48) hours in advance of all
testing being performed. It is assumed that the preponderance of testing
required in the subdivision is that testing related directly to street
construction. For this reason, the following ration of testing is established:

Sub-grade materials shall be compacted by approved mechanical tamping
equipment to an apparent dry density as determined by the ASTM 698 or
TEX-114-E compaction test made in accordance with the procedure
outlined in the Texas Highway Department Testing Manual. Test for
density will be made within twenty-four (24) hours after compaction
operations are completed. If the material fails to meet the density
specified, it shall be reworked as necessary to obtain the density required.

When a fill or embankment is required to achieve the prescribed sub-
grade, or structural elevation, such fill shall be placed in uniform lifts
covering the entire width of the cross-section. Prior to compaction, the
layers shall not exceed a six (6”) inch depth where pneumatic tire rolling is
to be used and shall not exceed eight (8”) inches in depth for rolling with
other types of rollers. Each lift shall be compacted to the required density
before succeeding lifts are placed. Lifts shall be compacted to not less
than ninety (95%) percent of the maximum dry density as determined by
the ASTM 698 or TEX-114-E compaction test made in accordance with
the procedure outlined in the Texas Highway Department Testing Manual

Swelling soils (soils with plasticity index of 20 or more) shall be treated by
removal and replacement, or geogrid, or cement soil treatment, or
drains/barriers, or combination as determined by a pavement design.
Developer must provide the City with lab reports on soil conditions.

Flexible base materials shall be compacted by approved mechanical
tamping equipment to an apparent dry density of the total material of not
less than ninety-five (95%) percent of the maximum dry density as
determined by the TEX-113-E compaction test made in accordance with
the procedure outlined in the Texas Highway Department Testing manual.
Tests of density will be made within twenty-four (24) hours after
compaction operations are completed. If the material fails to meet the
density specified, it shall be reworked as necessary to obtain the density
required.

Each course of six (6”) inches or less shall be compacted to full required
density before succeeding layers are placed.
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Table 3.4A
Ratio of Testing

Densities
Sub-grade Minimum 1 per 300 ft. of street
Under Curb/Gutter Minimum 1 per 300 ft. of curb
Base Minimum 1 per 300 ft. of street

Backfill Density Control

Proctors (Moisture-Density Relationship)

Sub-grade (raw)

-1 per subdivision unless material
changes

Embankment (Street, Berm, Structural)

-1 per lift per 10,000 sq. ft. or
-1 per lift per 100 ft. berm

G.)

Table 3.4B

Atterberg Limits & Gradation
Hot-Mix Control

Surface Course Design | 1 per subdivision

Base Course Design 1 per subdivision

Extraction 2 per day/run minimum —
1 per 500 ton

Densities (in place) 1 per 1,000 ft. of street

CONCRETE CYLINDER

1)

3)

GENERAL.:
Plant Certification Required

The above schedule is a minimum schedule for testing, failures not
included. In the event of failures, additional tests will be taken. If
excessive rain occurs on a previously tested section, the City shall
have the right to order retests as necessary.

The engineer shall notify the testing lab when tests are to be taken.
If it is necessary to retest, such retesting shall be at the engineer’s
expense. The scope of testing of materials incorporated in
subdivision construction is not necessarily limited to those tests
outline above. In the event of unusual conditions or factors which
may give the City reason to question the quality of the materials in
any portion of the subdivision, the City will have the right to order
such additional tests as are necessary at the city’s expense.

All testing within these requirements will be performed in
accordance with the American Society of Testing Materials (ASTM)
latest revision, and/or as elsewhere provided in approved plans and
specifications for the subdivision. The City will require all
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subdivision test reports to be certified by a Registered Professional
Engineer (Texas Registration) and will further require that the City
be furnished a minimum of two (2) copies of testing reports.
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SECTION 4 — STORM DRAINAGE REQUIREMENTS

4.1

GENERAL

A)

C.)

D.)

Unless otherwise stated in this document, all storm water management
facilities, or combination of facilities, shall be designed for ultimate
development. Facilities with drainage areas less than one hundred (100)
acres shall be designed for a twenty-five-year storm. Facilities with
drainage areas over one hundred (100) acres or areas within a designated
floodplain shall be designed for a 100-year storm or a twenty-five-year
storm plus freeboard (see Table 4.5G) if that elevation is higher.

Three (3) development conditions shall be analyzed for each
development.

1.) Existing Conditions. This refers to current development conditions
in the watershed and on-site. Use as the baseline analysis for
determining the impact of development.

2.) Proposed Conditions. This refers to existing conditions with the
proposed development added. Use to determine if the increased
runoff from the proposed development results in an adverse impact
to other properties.

3.) Ultimate Conditions. This refers to ultimate development conditions
within the watershed used to design the drainage facilities. This
condition may be used in-lieu of subsection (2) above, to determine
if the increased runoff from the ultimate watershed development
results in an adverse impact to other properties.

Responsibility to Accept Storm Water

The owner or developer of property to be developed shall be responsible
for the conveyance of all storm water flowing through the property. This
responsibility includes the storm water flowing onto the property by any
other developed property as well as the drainage naturally flowing through
the property by reason of topography. Future upstream development shall
be accounted for by assuming ultimate development when sizing drainage
systems as specified in this section.

Positive Overflow Pathways

Storm water management facilities for local drainage systems will be
designed to ensure that a positive overflow pathway is provided to the
nearest one hundred (100) year conveyance facility. The overflow
pathway must be delineated on a plan that shows all existing structures in
the vicinity impacted by the overflow pathway.
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4.2

E.)

G.)

Maintenance

1.) Maintenance of publicly owned facilities will be the responsibility of
the City. Maintenance of private facilities is the responsibility of the
property owner or the community association and must be specified
in the maintenance schedule submitted to the City. A maintenance
schedule for privately owned facilities must be approved by the
Director of Public Works prior to the approval of construction
drawings.

2.)  Authorized personnel from the City may conduct periodic
inspections of these facilities and structures. Any required repairs
will be consistent with current construction standards. Maintenance
issues identified by the City or State during inspections shall be the
responsibility of the current owner.

New Development

Peak storm water runoff rates from all new development shall be less than
or equal to the peak runoff rates from the site’s predevelopment conditions
for the five-year, twenty-five-year and one-hundred-year (100-yr) design
storm events, except as provided in subsection A, above.

Redevelopment

Peak storm water runoff rates from an area of redevelopment due to
zoning or replatting shall be less than or equal to the peak runoff rates
produced by existing development conditions for the five-year, twenty-five-
year and one hundred (100) year design storm events, except as provided
in subsection A, above.

FLOOD HAZARDS

A)

B.)

C.)

New development within the FEMA designated special flood hazard areas
will follow the City’'s Flood Damage Prevention Ordinance, and the
requirements of CFR 44.60.3.

New subdivisions having a portion of that subdivision subject to the
special flood hazards shall dedicate on the plat a drainage right-of-way for
that area located within the special flood hazard area. If not already
determined, the new subdivision shall determine the base flood elevations
of the 1% annual chance event for that portion of the special flood hazard
area within the subdivision. This must be based on a certified engineering
study survey taking into consideration the full development of the
watershed.

Proposed subdivisions shall be reviewed to assure that all such proposals
are consistent with the need to minimize flood damage. All public utilities
and facilities such as sewer, gas, electrical and water systems are located,

26 April 2013



CITY OF SCHERTZ DESIGN SPECIFICATIONS

elevated and constructed to minimize or eliminate flood damage and,
adequate drainage is provided so as to reduce exposure to flood hazards.

New or Replacement water supply systems and/or wastewater systems
shall be designed to minimize or eliminate infiltration of flood waters into
the system, discharges from the systems into flood water, and to require
on-site waste disposal systems to be located above the base flood
elevation so as to avoid impairment or contamination from them during
flooding.

Preservation of the natural floodplain and native vegetation contained
therein is encouraged. Under story growth which impedes flow may be
cleared within the bank of watercourses within the proposed development
with Public Works approval however, removal of large trees with
diameters greater than eight (8”) inches is discouraged and shall follow
the requirements for the tree removal in the UDC Article 21.9.H. Lower
branches of large trees may be trimmed to provide a vertical clearance of
eight (8’) feet. The alteration of natural vegetation or unique features
within the floodplain of major watercourses shall comply with the City
Master Drainage Plan.

Upon acceptance by the City of Schertz for construction consisting of
Public Utilities, Streets and Drainage, it shall be the responsibility of the
homebuilder and/or lot owner to maintain all erosion and sedimentation
controls to prevent spoil onto any public right-of-way and/or adjacent
owners lots.

Failure to comply shall result in a stop order of all construction on lots
owned by the landowner or homebuilder.

4.3 STORM WATER MANAGEMENT PLAN

A.)

To standardize the review process and minimize the time for approval by
the City during review of the plat and construction drawings for a
subdivision, a complete submittal regarding the analysis of existing
drainage conditions and the design of modifications or new drainage
facilities is necessary. The owner of the property to be developed is
required by the Director of Public Works to provide, at the owner’s
expense and as a condition of construction plan approval, a storm water
management plan (SWMP) for the total development area to be ultimately
constructed. The SWMP shall be submitted to the City Engineer through
the City Manager or his/her designee prior to approval of any construction
plans.
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B.)

Contents of the SWMP

The SWMP shall contain all of the necessary support data, methodologies
used in calculations, and conclusions. A checklist is below that will be
used by the City reviewer as a guide during the evaluation of all SWMP
reports submitted to the City. The purpose of the checklist is to expedite
the review process for both the engineer and the City, and to aid the
engineer in the preparation of reports for the City’s review.

A storm water management concept plan or preliminary drainage
plan should be submitted with the preliminary plat or the initial
submittal of a minor plat, site plan, or Grading and Clearing permit
application. The concept plan should detail in concept how runoff
and associated water quality impacts resulting from the
development will be controlled or managed. It should address
the pre, post and ultimate development conditions of the watershed.
The plan should be labeled “Concept” or “Preliminary”.

The final SWMP should be submitted at the prior to final plat, minor plat,
or building permit. In addition to the information from the preliminary or
concept plan, shall include all of the information required in the final
Storm Water Management Plan (SWMP) checklist at the end of this
section.

In general the Final Storm Water Management Plan should contain the
following (for details see the checklist at the end of this section):

e The contact information for the owner of the property or properties
affected.

e A vicinity map of the site and affected reach of the outfall channel,

e A topographic base map a detailed map of the area and the outfall
channel with all pertinent physiographic information, with 2 foot
contours;

¢ A watershed map showing the existing and proposed drainage area
boundary along with all sub area delineations and all areas of
existing and proposed development; indicate locations of all rights-
of-way and additional easements/rights-of-way required, flow path
to nearest downstream 100-year structure;

e All hydrologic and hydraulic calculations: discharge calculations
specifying methodology and key assumptions used including a
table of discharges at key locations; hydraulic calculations
specifying methodology used, assumptions and values of the
design parameters;

¢ Profiles of the affected channels, including water surface elevations
for the specified design frequencies, all existing and proposed
bridge, culvert and pipeline crossings, the location of all tributary
and drainage confluences, and the location of all hydraulic
structures;
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e Detention basin design calculations, including those used for
design of the control structure;

e Additional back-water analysis data as described in the checklist
below

e Certification of a professional engineer that the resulting impact of
the proposed development will not produce an adverse impact to
downstream properties, structures, drainage facilities, and public
infrastructure

e Soils map indicating the type of soil and hydrologic group.

e Maintenance and repair plan for permanent BMPs and a
maintenance agreement for on-site storm water management
measures.

e Erosion and sediment control plans or Storm Water Pollution
Prevention Plans (SWPPP) for construction

e Other Environmental Permits

44 WATER QUALITY

A)

Post construction storm water quality will eventually be regulated for the
quality of the water discharged. Standards for post construction water
quality of discharge are not currently being enforced.

In accordance with the City of Schertz Construction Storm Water
Management Ordinance and Section 01410 of the Public Works
Specifications, no person shall be granted a Grading and Clearing Permit
or Construction Permit for land-disturbing activity without the approval of a
Storm Water Pollution Prevention Plan (SWPPP) report and plans.

1.)  The SWPPP follow the requirements of the Construction Storm
Water Management Ordinance and shall include:

a.) Each application shall bear the name(s) and address(es) of
the owner or developer of the site and of any consulting firm
retained by the applicant together with the name of the
applicant’s principal contact at such firm, and the designated
operator as defined by TPDES General Permit.

b.) A natural resources map identifying soils, forest cover, and
resources protected by the City’s regulations;

c.) A sequence of construction of the development site,
including stripping and clearing; rough grading; construction
of utilities, infrastructure, and buildings; and final grading and
landscaping. Sequencing shall identify the expected date on
which clearing will begin, the estimated duration of exposure
of cleared areas, areas of clearing, installation of temporary
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erosion and sediment control measures, and establishment
of permanent vegetation;

d.) All erosion and sediment control measures necessary to
meet the objectives of the City’s regulations throughout all
phases of construction and after completion of development
of the site. Depending upon the complexity of the project,
the drafting of intermediate plans may be required at the
close of each season;

e.) Seeding mixtures and rates, types of sod, method of
seedbed preparation, expected seeding dates, type and rate
of lime and fertilizer application, and kind and quantity of
mulching for both temporary and permanent vegetative
control measure; and

f.) Provisions for maintenance of control facilities, including
easements and estimates of the cost of maintenance, dust
control and cleaning, stock pile protection, etc.

Major amendments of the SWPPP must be submitted for approval
by Public Works and Engineering.

In addition to the report, appropriate details and instructions to be
included with the construction plan set.

Provide the Public Works Department copies of all submittals to the
Texas commission on Environmental Quality (TCEQ), including the
notice of intent (NOI) and notice of termination (NOT).

45 STORM DRAINAGE DESIGN CRITERIA

A.)  Method of Computing Runoff

1.)

2.)

The preferred method for computing storm water runoff shall be a
unit hydrograph method such as WinTR-20, WinTR-55, HEC HMS
models, or some other method provided it is acceptable to the City
Engineer or his designee.

For small urban drainage areas less than 200 acres where
hydrographs are not required, for storm sewer inlets, for road side
ditches, for driveway culverts, or for “peak flow only” calculations,
the basis for computing peak flow runoff may be the Rational
formula. The Rational method is not allowed for the design or
detention ponds nor channels within the FEMA designated special
flood hazard area
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Normal depth channel calculations are permissible for constructed
open channels with a uniform geometric cross section where there
is no potential for the water surface elevations to be controlled by
backwater and the channel is not in a FEMA special flood hazard
area.

Hydraulic calculations for open channels with non-uniform
geometric cross sections shall be performed by using the HEC-
RAS "River Analysis System" computer models, or other method
approved by the City Engineer or his designee.

Watersheds may have hydrologic and hydraulic models that are
available contact the City of Schertz Public Works’ Department for
more information. Developments proposed within the limits of these
watersheds must have the models updated by the consultant to
reflect changes in flow, channel configuration (including alterations
to vegetation) and channel structures. The updated models shall be
submitted to the Director of Public Works for incorporation into the
master models.

Time of Concentration

Sheet flow, shallow concentrated flow and channel flows are components
that need to be considered in the calculation of time of concentration. The
following methods are recommended for time of concentration calculation.

1.)

Sheet flow - flow over plane surfaces based on TR 55 method and
roughness coefficients for sheet flow: Minimum is five (5) minutes.
Maximum allowable time is twenty (20) minutes, or a maximum
distance of 300 feet.

Shallow concentrated flow — Use Manning's equation to estimate
travel time for defined swales, bar ditches and street sections, etc.
Figure 3-1 from TR-55 "Urban Hydrology for Small Watersheds",
SCS 1986, may be used where a geometric section has not been
defined.

Channel flow: Use existing computer models where available or
Manning's equation if data is not available. Non-floodplain channel
velocities for ultimate watershed development should not be less
than six (6) fps when estimating time of concentration. Open
channels are assumed to begin where surveyed cross section
information has been obtained, where channels are visible on aerial
photographs, or where blue lines (indicating streams) appear on
USGS quadrangle sheets.
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C.) Runoff coefficients (C value) for use in the Rational formula shall not be
less than the values shown in Tables 4.5A as appropriate.

Table 4.5A \
Runoff Coefficients (C) - Percentage \
Slope
Character of Area Up To 1% To | 3% To Over
1% 3% 5% 5%
:3usme_ss or Cor_nmermal Area (90% or More 95 9 97 97
mpervious), Existing Pavement/Buildings
Densely Developed Area (80% To 90%
Impervious) 85 88 91 95
Closely Built Residential Area and School Sites 75 77 80 84
Large Lot Residential Area 55 57 62 64
Average Residential Area 65 67 69 72
Undeveloped Areas
Undeveloped and Ultimate LAnd Use is
Unknown 68 70 72 75
Cultivated or Range (Grass Cover <50% of
Area) 44 47 49 53
Range (Grass Cover 50-75% of Area) 37 41 49 53
Forest or Range (Grass Cover >75% of Area) 35 39 47 52

1.) In all cases, wet antecedent conditions shall be assumed. Runoff
rates shall be computed on the basis of the ultimate development of
the entire watershed to the proposed subdivision. For
determination of time for concentration, times shall be figured on
the basis that there shall be an improved drainage system
upstream from the point under consideration.

D.) Rainfall Intensity. Use Table 4.5B to determine rainfall intensity.
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| Table 4.58

\ Rainfall Intensities (inches/hour)

Duration Frequency

Minutes Y(Ze-ar Yg-ar 10-Year | 25-Year | 50-Year | 100-Year 500-Year
1 6.94 8.00 8.84 9.99 11.09 11.92 13.55
2 6.69 7.72 8.53 9.67 10.69 11.53 13.24
3 6.45 7.46 8.24 9.36 10.31 11.15 12.93
4 6.22 7.21 7.95 9.05 9.95 10.79 12.62
5 6.00 6.96 7.68 8.76 9.60 10.