AGENDA
PLANNING & ZONING COMMISSION
TUESDAY, MARCH 14, 2017

The Planning and Zoning Commission will convene into a Work Session at 6:15 p.m. in the City Hall
Conference Room at the Municipal Center, 4000 Main Street, Rowlett, at which time the following
items will be considered:
i.

Call to Order.

ii.

Discuss items on the regular agenda.

iii.

Discuss proposed changes to the City of Rowlett Standard Construction Details pertaining to local,
state, or federal regulations/guidelines and construction means and methods.

iv.

Adjourn.

The Planning and Zoning Commission will convene into a Regular Meeting at 6:45 p.m. in the City Hall
Chambers at the Municipal Center, 4000 Main Street, Rowlett, at which time the following items will
be considered:
A. CALL TO ORDER
1. Update Report from Staff.
B. CONSENT AGENDA
1. Consider the Minutes of the Planning and Zoning Commission Meeting of February 28, 2017.
C. ITEMS FOR INDIVIDUAL CONSIDERATION
1. Consider and Make a Recommendation on a Tree Survey Preservation Plan and related Tree
Removal Permit application for more than three trees associated with Liberty Grove Office Park.
The subject property is located at 8409 Chiesa Road further described as being 2.66+/- acres of land
located in the Zach Motley Survey, Abstract No. 1010, City of Rowlett, Dallas County, Texas.
2. Consider and Make a Recommendation on changes to Chapter 77 of the City Code, the Rowlett
Development Code, in order to amend Chapter 77-500 to remove certain roadway, drainage, and
street design standards from the Rowlett Development Code, replace those standards with
separate manuals, and make reference to the manuals; amend Section 77-603 relating to
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Subdivision Design Standards; and make amendments to Chapter 77-800 to incorporate the
changes relating to review and approval procedures of plats.
D. ADJOURNMENT
NOTE:

THE PLANNING AND ZONING COMMISSION MAY RETIRE AND CONVENE INTO EXECUTIVE, CLOSED SESSION ON
ANY MATTER RELATED TO ANY OF THE ABOVE AGENDA ITEMS FOR THE PURPOSES OF PRIVATE CONSULTATION
WITH THE CITY ATTORNEY UNDER SECTION 551.071 OF THE TEXAS GOVERNMENT CODE.

NOTE:

THE CITY OF ROWLETT MEETING ROOMS ARE ACCESSIBLE IN ACCORDANCE WITH THE AMERICANS WITH
DISABILITIES ACT AND PARKING SPACES ARE AVAILABLE. REQUESTS FOR ACCOMMODATIONS OR INTERPRETIVE
SERVICES MUST BE MADE 48 HOURS PRIOR TO THIS MEETING. PLEASE CONTACT THE PLANNING AND COMMUNITY
DEVELOPMENT DEPARTMENT FOR FURTHER INFORMATION.

Tony Felts, AICP, Planning Manager
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AGENDA DATE: 03/17/2017

AGENDA ITEM: iii

AGENDA LOCATION
Work Session
TITLE
Discuss proposed changes to the City of Rowlett Standard Construction Details pertaining to
local, state or federal regulations/guidelines and construction means and methods.
STAFF REPRESENTATIVE
Ty Thompson, PE, Assistant City Engineer
SUMMARY
Staff is proposing to amend the City of Rowlett Standard Construction Details. The proposed
amendments to the standard details are twofold: 1) update existing standards to be in alignment
with state and federal agency design guidelines; and 2) discuss revisions to the residential
pavement street section and backfill requirements for public utilities within city right-of-way or
Public Easements. Staff is providing the Commission an update prior to this item being formally
considered by City Council. No action will be required by the Commission prior to City Council
consideration.
BACKGROUND INFORMATION
On October 11, 2016, staff briefed Planning and Zoning Commission in regards to the proposed
changes. Since then, staff has worked to formalize proposed changes to accomplish the goals
that were set forth. The overarching goal is to modernize design standards and make them more
user-friendly.
DISCUSSION
The Standard Construction Details allow engineering and public works to standardize commonly
used construction practices. In turn, this allows limited City staff resources to manage multiple
new developments, creates stability for public works with regard to pavement section, utility
locations, etc. and provides the City with a baseline for budgeting and estimating future or
proposed improvements. Additionally, standard details prove an established expectation for new
development within the City of Rowlett.
Several discussions, meetings and investigation by Staff from multiple departments have been
performed. This included discussions with developers and consultants, adjacent municipalities,
coordination between development services, public works, and parks and recreation to provide a
variety of issues, questions, and/or needs. Staff investigated construction requirements from
several municipalities with the Metroplex, such as Fort Worth, Dallas, Rockwall, Allen, Sachse,

and several others. The investigations were to verify if the current City standards were aligned
with other communities within North Texas.
Only two major revisions are proposed, the first is a revision to the current backfill requirement
over public utilities. The second is a revised Local Residential street pavement section. Currently,
the City backfill requirement calls for “flexbase or flexible material” to be placed from
approximately 6” below the utility to six inches below the pavement. This has major implications
to public works resources and responsiveness. To maintain the utilities under this material would
require excessive excavation to reach the utility which can delay the City’s responsiveness. This
also requires a great deal of City owned property, either right of way or easement, to stage
excavated material during construction operations.
The proposed revision to the Local Residential Street pavement section is to reduce the pavement
thickness and chemically treated subgrade thickness. This will reduce this particular street
section from 8” to 6” of concrete and 8” to 6” of chemically treated subgrade. This is a commonly
used pavement section throughout the Metroplex and is often recommended by geotechnical
engineers as an acceptable pavement section for this type of development. These two specific
design standards will decrease developer costs significantly without increasing costs to the City.
Additional modifications or revisions to language with respect to “General Notes” or construction
details is also being proposed. The majority of these revisions are to update existing City details
where state or federal guidelines have changed.
The proposed Design Manuals, Rowlett Development Code (RDC) and Standard Construction
Details will work in coordination to enhance construction methods within Rowlett. The overall
changes proposed provide for better coordination between the City of Rowlett and those wishing
to develop within the city as well facilitating future ease of development, compliance with state
and federal regulations, and a better engineering approach to the City’s infrastructure.
FINANCIAL/BUDGET IMPLICATIONS
This will not have direct financial implications per se. It can however have a future impact through
the reduction of maintenance costs and the efficiency of staff in dealing with infrastructure related
matters as they relate to development.
RECOMMENDED ACTION
No action necessary.
ATTACHMENTS
Attachment 1 – Standard Construction Details

MINUTES OF THE WORK SESSION AND REGULAR MEETING
OF THE PLANNING & ZONING COMMISSION
OF THE CITY OF ROWLETT, TEXAS, HELD IN THE CITY COUNCIL CHAMBERS
4000 MAIN STREET, AT 6:30 P.M., FEBRUARY 28, 2017
WORK SESSION
PRESENT: Vice Chairman James Moseley, Commissioners Stephen Ritchey, Chris Kilgore,
Lisa Estevez, Alternate Kevin Moore
ABSENT: Chairman Michael Lucas, Commissioners Thomas Finney, Jonas Tune
STAFF PRESENT: Assistant City Engineer Ty Thompson, Planning Manager Tony Felts,
Senior Planner Patricia Gotilly-Roberts, Planner II Tara Bradley, Development Services
Technician Sharron Terry
i.

Call to Order
Vice Chairman James Moseley called the Work Session to order at 6:15 p.m.

ii.

Discuss items on the regular agenda
Planning Manager Tony Felts stated that he will be introducing the City’s new
Planner II, Tara Bradley, at the regular meeting.
No commissioners had any questions in the work session relating to any items on
the regular agenda.

iii.

Adjourn
Vice Chairman James Moseley adjourned the Work Session at 6:17 p.m.

REGULAR SESSION
PRESENT: Vice Chairman James Moseley, Commissioners Stephen Ritchey, Chris Kilgore,
Lisa Estevez, Thomas Finney, Alternate Kevin Moore
ABSENT: Chairman Michael Lucas, Commissioner Jonas Tune
STAFF PRESENT: Assistant City Engineer Ty Thompson, Planning Manager Tony Felts,
Senior Planner Patricia Gotilly-Roberts, Planner II Tara Bradley, Development Services
Technician Sharron Terry
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MINUTES OF THE WORK SESSION AND REGULAR MEETING
OF THE PLANNING & ZONING COMMISSION
OF THE CITY OF ROWLETT, TEXAS, HELD IN THE CITY COUNCIL CHAMBERS
4000 MAIN STREET, AT 6:30 P.M., FEBRUARY 28, 2017

A. CALL TO ORDER
Vice Chairman James Moseley called the Regular Meeting to order in the City Council
Chambers at 6:31 p.m.
Vice Chairman Moseley made a brief announcement that Chairman Michael Lucas will be
absent from the Commission meetings for an extended period of time due to medical
issues, and that he will be filling in as Chair until Chairman Lucas’ return.
1. Update Report from Staff.
Mr. Felts introduced the City’s new Planner II, Tara Bradley, to Commission. Mr. Felts also
stated that there is still one vacant position that needs to be filled, and that interviews for
the staff position will be conducted soon.
B. CONSENT AGENDA
1. Minutes of the Planning and Zoning Commission Meeting of January 24, 2017.
Commissioner Chris Kilgore made a motion to approve the Consent Agenda. Commissioner Lisa
Estevez seconded the motion. The motion passed with a 5-0 vote. Alternate Kevin Moore
abstained from the vote.
C. ITEMS FOR INDIVIDUAL CONSIDERATION
1. Consider and take action on a Development Plan for Beverage Depot, located at 5100 Lakeview
Parkway, further described as being a 2.58 acre tract of land in the Thomas Lumley Survey,
Abstract 789, City of Rowlett, Dallas County, Texas.
Patricia Gotilly-Roberts, Senior Planner, presented a location map, site plan, landscape plan, and
building elevations, and provided background on the case. She stated that the site was zoned C2, and the proposed building was 37,966 square feet, with 24,405 square feet of retail space and
13,561 square feet of storage area. She also noted that the proposed use was for a retail liquor
business. She also noted that a Traffic Impact Analysis was completed and the site plan included
the recommended mitigation, and that a tree survey was not required as there were no trees
currently on the site. She stated that staff recommended approval.
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MINUTES OF THE WORK SESSION AND REGULAR MEETING
OF THE PLANNING & ZONING COMMISSION
OF THE CITY OF ROWLETT, TEXAS, HELD IN THE CITY COUNCIL CHAMBERS
4000 MAIN STREET, AT 6:30 P.M., FEBRUARY 28, 2017
Vice Chairman Moseley asked for clarification as to why the Development Plan was before the
commission.
Ms. Gottilly-Roberts stated that the threshold for necessitating Planning and Zoning Commission
review is 25,000 square feet.
Alternate Kevin Moore asked for a comparison of size of the proposed building in relation to
other buildings in Rowlett.
Mr. Felts stated that the proposed building was comparable in size to the Wal-Mart
Neighborhood Market at Dalrock and Lakeview, or the L.A. Fitness at 4400 Lakeview Parkway.
Vice Chairman Moseley stated that he has concerns about the use of the building as a large standalone liquor store.
Commissioner Kim Clark made a motion to vote, Commissioner Lisa Estevez seconded the
motion. The motion was passed with a 4-0 vote.
Alternate Moore stated that he believed that a liquor store of this size coming to Rowlett was
inevitable, and he requested clarification from staff as whether or not there had been any
interest from others representing similar interests in any of the vacant storefronts in the City.
Mr. Felts stated that there had been some discussions with other developments, but that no
formal applications had been submitted.
Alternate Moore stated that he remembered there being interest in this site for strip retail
development previously, and that site plan is designed in such a way as to accommodate
additional retail development in this area.
Commissioner Chris Kilgore requested clarification on the Traffic Impact Analysis and the parking
that is proposed on the site.
Mr. Felts stated that the site plan incorporates the recommendations that were made by the
Traffic Impact Analysis, and that the number of parking spaces on the site is sufficient to meet
the minimum requirements of the Code.
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MINUTES OF THE WORK SESSION AND REGULAR MEETING
OF THE PLANNING & ZONING COMMISSION
OF THE CITY OF ROWLETT, TEXAS, HELD IN THE CITY COUNCIL CHAMBERS
4000 MAIN STREET, AT 6:30 P.M., FEBRUARY 28, 2017
Commissioner Thomas Finney stated that he was in full support of the request as he believes that
it meets the intent of the voters for attracting a big-box liquor store in Rowlett when the City
voted to allow liquor sales.
Commissioner Thomas Finney made a motion to recommend approval. Commissioner Chris
Kilgore seconded the motion. The motion passed 6-0.
D. ADJOURNMENT
Vice Chairman James Moseley adjourned the meeting at 6:51 p.m.

______________________________
Chairman

______________________________
Secretary
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AGENDA DATE: 03/14/2017

AGENDA ITEM: C1

AGENDA LOCATION:
Individual Consideration
TITLE
Consider and make a recommendation on a Tree Survey Preservation Plan and related Tree
Removal Permit application for more than three trees associated with Liberty Grove Office
Park. The subject property is located at 8409 Chiesa Road further described as being 2.66+/acres of land located in the Zach Motley Survey, Abstract No. 1010, City of Rowlett, Dallas
County, Texas.
STAFF REPRESENTATIVE
Patricia Gottilly-Roberts, CFM, Senior Planner
SUMMARY
This is a request to remove more than 3 protected trees 2.66 +/- acres of land located at 8409
Chiesa Road (Attachment 1 - Location Map). The removal of more than three protected trees
requires a recommendation from the Planning and Zoning Commission and final approval
from the City Council.
BACKGROUND INFORMATION
The subject property consists of 2.66 +/- acres and is located South of Liberty Grove Road
and to the Southwest of Chiesa Road. The subject property is zoned Planned Development
(PD) and regulated by Ordinance 007-07 approved by City Council on March 2016. A Special
Use Permit to allow an office complex was also approved by City Council on November 15,
2016. The zoning designation allows for Commercial uses at this location, but a Special Use
Permit is required for an office complex.
The applicant is proposing to remove 15 protected trees totaling 173 caliper inches and 3
exempted trees, designated by a landscape architect as being damaged or diseased and in
poor condition, totaling 54 caliper inches. (Attachment 2 – Tree Survey Preservation).The
trees are being removed due to location of infrastructure, or located within building envelopes.
Should the TSPP and Tree Removal Permit be approved, the applicant will be required to
mitigate for the trees removed, and has chosen to pay the mitigation fee of $121.67 per caliper
inch, totaling $16,547.12. Tree mitigation fees are paid to a fund controlled by the Parks and
Recreation Department that plants trees throughout the city. The developer is saving 3 trees
that total 37 caliper inch.

DISCUSSION
Per section 77-504.H of the Rowlett Development Code, “Tree Preservation”, the purpose of
tree preservation is as follows:
(a) Prohibit the indiscriminate clearing of trees from property;
(b) To the greatest extent possible, preserve and maintain protected trees so as to
enhance the quality of development.
(c) Protect and increase the value of residential and commercial properties within the city
by maintain the city’s current tree inventory.
(d) Maintain and enhance a positive image for the attraction of new business enterprises
to the city.
(e) Protect healthy quality trees and promote the natural ecological environment and
aesthetic qualities of the city; and
(f) Help provide needed shaded areas in order to provide relief from the heat by reducing
the ambient temperature.
The Planning and Zoning Commission may recommend denial of a Tree Removal Permit and
associated Tree Survey Preservation Plan if it is determined that:
1) Removal of the tree is not reasonably required in order to conduct anticipated
activities;
2) A reasonable accommodation can be made to preserve the tree; or
3) The purpose and intent to this subchapter is not being met by the applicant.
The proposed tree removal is needed in order to conduct anticipated development activities
on the site and no reasonable accommodation could be made. To deny the removal will
require the developer to substantially re-configure their proposed development. It is Staff’s
opinion that the request does meet the intent of the Rowlett Development Code (RDC) and is
appropriate in this type of situation.
FISCAL IMPACT/BUDGET IMPLICATIONS
N/A
RECOMMENDED ACTION
Staff recommends approval of the request.
ATTACHMENTS
Attachment 1 – Location Map
Attachment 2 – Tree Survey Preservation Plan
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AGENDA DATE: 03/14/2017

AGENDA ITEM: C2

AGENDA LOCATION
Individual Consideration
TITLE
Consider and make a recommendation on changes to Chapter 77 of the City Code, the Rowlett
Development Code, in order to amend Chapter 77-500 to remove certain roadway, drainage, and
street design standards from the Rowlett Development Code, replace those standards with
separate manuals, and make reference to the manuals; amend Section 77-603 relating to
Subdivision Design Standards; and make amendments to Chapter 77-800 to incorporate the
changes relating to review and approval procedures of plats.
STAFF REPRESENTATIVE
Marc Kurbansade, AICP, Director of Development Services
SUMMARY
Staff is proposing to amend the Rowlett Development Code’s (RDC) to remove design standards
relating to drainage and street design from the RDC, and create separate design manuals to
house those design standards. The RDC will incorporate these design manuals by reference. The
purpose of these amendments is to provide clarity and consistency within the Code and to ease
the development process. Additionally, staff is proposing to repeal Section 77-806 relating to
Platting procedures in its entirety and replace it with a new language relating to platting
procedures as well as make associated changed to Table 8.2-1, Summary of Administration and
Review Roles, to incorporate the changes associated with the repeal and replacement of Section
77-806. The purpose of the changes to the platting procedures is to formalize submittal
processes, modify scope of approvals, add standard certification language to plats, require
substantial completion of infrastructure prior to plat filing, add a mechanism for a conveyance plat,
and allow issuance of building permits with approval of a preliminary plat, development plan, and
engineering plan.
BACKGROUND INFORMATION
On October 25, 2016, staff briefed the planning and zoning commission in regards to the proposed
changes. Since then, staff has worked to formalize the language to accomplish the goals that
were set forth. The overarching goal of these changes is to update the RDC to reflect our current
practices, and to modernize the design standards for infrastructure, some of which have not been
updated for over thirty years.

DISCUSSION
The proposed changes are broken down into the Drainage Ordinance/Manual, Street Design
Manual, and platting changes. Each of these changes are detailed below.
Drainage Ordinance/Manual
The drainage ordinance was last revisited in 1985. Since then, both the data utilized in drainage
design as well as the methods used to model runoff have improved. Integrated Stormwater
Management (iSWM), a program by North Texas Council of Governments (NCTCOG) has made
available more recent rainfall tables. These tables are used to model the expected runoff for a
given watershed and as such the accuracy of these intensities is of high importance to enable
engineering to more accurately reflect current runoff conditions.
Several manuals from other municipalities were utilized as a reference when compiling the current
Drainage Design Criteria Manual, mainly the Cities of Dallas and McKinney, as well both the
iSWM hydrology and hydraulic manual. A major benefit of adopting the Drainage Design Criteria
Manual is that it allows staff to better coordinate with our Municipal Separate Storm Sewer System
(MS4) program by incorporating urban design tools such as Low Impact Development (LID),
which is currently part of our MS4 program.
One change to our standards and requirements, has been the adoption of the 100-year storm
design considering full build-out for street runoff design. This change does result in a minor
increase of cost to developers initially but can potentially result in a savings to the City of Rowlett
through a decrease in maintenance cost. Additionally our infrastructure will be prepared for more
modern development and as a result provide developers more options.
There currently exists ambiguous language within our ordinance regarding lot to lot drainage as
well as requirements for detention. The main reason for detention is to keep peak runoff at its
current rate in order not to cause adverse conditions to neighbors downstream. Previously it was
difficult for engineering judgment to be applied when making the decision to require detention as
the language requiring detention was implicit often resulting in confusion in cases where an
existing conveyance system was present. Our design manual remedies this in two ways:
1. Language was added suggesting that the design engineer perform a downstream
assessment to determine if detention is needed.
2. Detention requirements are clearly and explicitly set in our design manual unless
determined otherwise through sound engineering judgment.
Language was added strictly prohibiting lot-to-lot drainage. This is already a requirement in our
ordinance but is currently stated implicitly as well.
Street Design Manual
The proposed street design manual incorporates elements from neighboring cities and recent
academic papers. Staff will be able to utilize techniques which aid in increasing or maintaining the
level of service for our streets. The City of Rowlett also takes an engineering approach when

deciding how to design streets in the City which in turn leads to increased cooperation and
coordination with developers.
Platting Procedures
Staff is also proposing to repeal Section 77-806 relating to platting procedures in its entirety and
replace it with new language relating to platting procedures as well as make associated changes
to Table 8.2-1, Summary of Administration and Review Roles, to incorporate the changes
associated with the repeal and replacement of Section 77-806. The purpose of the changes to
the platting procedures is to formalize submittal processes, modify scope of approvals, add
standard certification language to plats, require substantial completion of infrastructure prior to
plat filing, add a mechanism for a conveyance plat, and allow issuance of building permits with
approval of a preliminary plat, development plan, and engineering plan.
The overall changes proposed provide for better coordination between the City of Rowlett and
those wishing to develop within the city. In addition, staff believes this will facilitate the future ease
of development, compliance with state and federal regulations, and a better engineering approach
to the City’s infrastructure.
FINANCIAL/BUDGET IMPLICATIONS
This Code amendment will not have direct financial implications per se. It can however have a
future impact through the reduction of maintenance costs and the efficiency of staff in dealing with
infrastructure related matters as they relate to development.
RECOMMENDED ACTION
Staff recommends approval of the proposed amendments.
ATTACHMENTS
Attachment 1 – Section 77-502 Amendments
Attachment 2 – Section 77-603 Amendments
Attachment 3 – Chapter 77-800 Amendments
Attachment 4 – Proposed City of Rowlett Drainage Manual
Attachment 5 – Proposed City of Rowlett Street Design Manual
Attachment 6 – Proposed City of Rowlett Water and Sanitary Sewer Design Manual

Sec. 77-502. - Protection of drainage areas and creeks; stormwater management.
A. Purpose and scope. The purpose of this section is to protect creeks and drainage areas, to
ensure adequate stormwater drainage and flood control within the city, to protect public health
and safety, to minimize property damage due to flooding, to limit runoff rates to equitably
distribute the cost of necessary drainage improvements, and to minimize the maintenance cost of
drainage facilities constructed. Any development or improvement of property affecting storm
drainage and flood control in the city is subject to the provisions of this chapter and other
applicable requirements of this Code, pertaining to floods. It also applies to individual building
structures, subdivisions, excavation and fill operations. The purpose of this manual is to provide
guidelines to the city departments, consultants, engineers, and qualified individuals, both private
and public, for the effective and sustainable design of drainage and stormwater facilities, as well as,






To ensure adequate stormwater drainage and flood control
Protect public health and safety due to flooding
Control runoff within and from the site to minimize flood risk to people and properties
Assess discharges from the site to minimize downstream bank and channel erosion
Reduce pollutants in stormwater runoff to protect water quality.

Any deviation from the requirements set forth in this manual must be approved by the City
Engineer or appropriate designee.

B.

Protection of drainage and creek areas.
1.

Definitions and methodology for determining floodway management area (FMA). The definitions
for the terms "floodway" and "floodway fringe" shall correspond to those set forth by the Federal
Emergency Management Agency (FEMA). For purposes of the National Flood Insurance
Program, the concept of a floodway is used as a tool to assist the local community in floodplain
management. Under this concept, the area of the 100-year floodplain is divided into a floodway
and floodway fringe or flood fringe. The floodway is the channel of a stream plus any area that is
part of the channel or stream that includes moving water and as determined on the latest Flood
Insurance Rate Map (FIRM) published by the Federal Emergency Management Agency. The area
between the floodway and boundary of the 100-year flood is termed the flood fringe. The flood
fringe, or 100-year flood plain, is an area that, in any given year, has a one-percent chance of
flooding, and is the area that may be considered for development based on established city
engineer criteria. For the purposes of this division, the floodway management area (FMA) will
correspond to the floodway as defined by FEMA.

2.

Areas where FMA is required. All special flood hazard areas, as referenced by the currently
effective Flood Insurance Rate Maps (FIRM), shall be included in the FMA. If FEMA does not
specify a floodway zone in any of the flood hazard areas, it shall be the developer's responsibility
to establish and identify the FMA. The determination shall be made by a state-registered
professional engineer and in accordance with the Drainage and Stormwater Control Ordinance,
as amended, and approved by the city engineer and the Federal Emergency Management
Agency. Where improvements to a drainage area are required by other ordinances of the city for
the purpose of public health, safety, or welfare, those ordinances shall take precedence. The FMA
is intended to apply to a creek or channel, which is to remain open, or in its natural condition
unless improvements are required by the city due to the pending development of properties
adjacent to or upstream of the required improvements. No construction shall occur within a FMA
without an approved flood plain permit.

13. Ownership and maintenance of FMA floodplain. The areas determined to be FMA floodplain shall
be designated on and as part of the preliminary and final plan or plat. At the discretion of the city,

Page 1

any portion of the FMA floodplain may be accepted for dedication and designated as a park or for
other public use. The FMA floodplain shall not qualify as required park dedication unless
recommended by the park board and approved by the city council.
24. Design criteria. The following design criteria shall be required for development adjacent to the
FMA floodplain:
(a) Adequate access must be provided along the FMA for public or private maintenance.
(b) If lots back onto an FMA floodplain, at least two reasonable points of access to the FMA,
each a minimum of 20 feet in width, shall be provided. Streets and alleys may qualify as
access points. All areas of the FMA must be accessible from the access points.
(c) No open detention facility shall be located adjacent to a public street. To the greatest extent
practical, detention facilities shall be located underground, and the site designed in such a
way as to maximize the surface area for parking.
5.

C.

Exemptions. Drainage areas that have been altered and are not in a natural condition may be
exempted from FMA requirements herein at the discretion of the city council upon
recommendation of the city engineer.

General requirements for stormwater management.
1.

Generally.
i.

The construction of all improvements shall be in accordance with the standards and
requirements set forth in the duly adopted City of Rowlett Drainage Design Manual and the
duly adopted City of Rowlett Construction Standard Details. of this Chapter 77-502C., and
the standards set forth in the current paving and drainage specifications and details.

ii.

The frequency chart in years (Figure 1 from the Handbook), the inlet capacity for low point
inlets (Figure 2), the drainage capacity road sections (Figure 3), and the city criteria are
hereby adopted as a part of this section.

ii iii . Complete engineering plans for storm drainage facilities shall be prepared by a professional
engineer registered in the state and experienced in civil engineering work. The total cost for
such engineering plans and specifications shall be borne by the owner or the developer and
shall be furnished to the city engineer for his review and approval.
iii iv. In any development, alteration, or improvement of property, the owner may be required to
provide, at his expense, a preliminary drainage study for the total area to be ultimately
developed. This study shall be submitted to the city engineer as a part of the submitted data
for consideration of preliminary plat, or site plan approval.
iv v. Storm water detention facilities shall not be located within the front or exterior side yard
unless an underground detention facility is proposed.
2.

Storm sewer inlets. Storm sewer inlets shall be provided along paved streets at such intervals as
are necessary to limit the depth of flow. as follows:
(a) Residential streets. Based on parkway slopes of one-fourth of an inch per foot behind the
curb, the 100-year design frequency flows shall not exceed a depth of one and one-half
inches over the top of the curb. A maximum flow of 45 cfs will be allowed in the street.
(b) Collector streets. Based on parkway slopes of one-fourth of an inch per foot behind the curb,
in industrial and commercial areas, the 100-year design frequency flows shall not exceed a
depth of one-half of an inch over the top of the curb. A maximum flow of 45 cfs will be allowed
in the street.
(c) Major thoroughfares. Based on a transverse slope of one-fourth of an inch per foot on the
pavement, the 100-year design frequency flow shall not exceed the elevation of the lowest
top of the curb. A maximum of 45 cfs will be allowed in the street.
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(d) Alleys. The 100-year design frequency flows shall not exceed the capacity of the alley
sections. A maximum of 45 cfs will be allowed for an alley with curbs, and 25 cfs for alleys
without curbs.
(e) Positive overflow. The approved drainage system shall provide for positive overflow at all
low points. The term "positive overflow" means that when the inlets do not function properly,
or when the design capacity of the conduit is exceeded, the excess flow can be conveyed
over land along a paved course. Normally, this would mean along a street or alley, but can
require the dedications of special drainage easements on private property.
3.

Closed storm sewer system design velocities. A closed storm sewer system shall be required to
accommodate a runoff exceeding the street capacity, as provided in this section, up to and
including the design capacity of a 72-inch concrete pipe. The following are recommended
maximum design velocities:
i.

Culverts: 15 feet per second (fps).

ii.

Inlet laterals: 10 fps.

iii.

Storm sewers: 12.5 fps.

Discharge velocities cannot exceed the permitted velocity of the channel or conduit at the outfall.
34. Open channels. An open channel may be permitted to accommodate runoff exceeding the design
capacity of a 72-inch pipe, as provided in the following:
(a) Channels draining an area with a "CA" factor (coefficient to runoff and drainage area, as
used in the "rational formula") of less than 600 shall be concrete-lined to the design depth,
plus six-inch freeboard, except that a closed system as set forth in subsection 3.c. of this
section may be used.
(b) Channels draining an area with a "CA" factor between 600 and 1,000 shall be improved to a
capacity of the 100-year design discharge by excavation, straightening and realignment. The
construction of a concrete-lined channel shall have a width of not less than the bottom width
with concrete lined to a depth of at least three feet on the banks. Earthen side slopes shall
be no steeper than four to one, horizontal to vertical, and shall have approved ground cover
to prevent erosion. Where drainage conditions or velocities of water will exceed that
condition which would create erosion, provisions shall be made for the placement of riprap,
gabion, etc., along the stream and channel banks by the developer.
(c) Channels draining an area with a "CA" factor over 1,000 shall be designed to carry the
capacity of a 100-year flood frequency storm. The specific design and type of construction
improvements for this drainage facility shall have specific approval by the city engineer after
review of the maintenance, erosion, and site conditions.
(d) All areas of an earth channel section shall be improved by the developer with lowmaintenance vegetation as approved by the city engineer, prior to planting. The selection of
materials shall comply with the current ground cover listing for North Central Texas furnished
through the state agricultural extension service.
(e) The setback for the building line shall be as follows:
(1) A 20-foot wide access easement shall be provided along at least one side parallel to
the channel. The top width of the channel at the design depth must not exceed 50 feet
unless specifically approved by the city engineer and shown on the file plans.
(2) A drainage flume section which provides for limited flow of stormwater shall be located
within a drainage easement of sufficient width which permits future maintenance
accessibility.
45. Natural drainage features. A drainage feature which is to remain in its natural state of native
growth may be accepted by the city to remain as an unimproved facility so long as the water
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conveyance capacity of the area is adequate to handle the future and/or planned drainage
requirements.
6.

Dedication of floodway land in lieu of a channel or canal. In lieu of the improvements of a channel
or canal draining an area with a "CA" factor in excess of 600, the city council may elect to accept
the dedication of all land within the 100-year floodway of the existing drainage channel as a
permanent drainage right-of-way.

57. Applicability of section provisions to publicly owned land. The criteria for drainage improvements
as set forth in subsection C.2. through 5. of this section shall be applicable to publicly owned
lands at the discretion of the city.
68. Excavation, fill, and grading operations; permit required. Excavation, fill, and grading operations
within the city limits shall be undertaken only after a proper permit has been obtained from the
city engineer. Failure to obtain the proper permit may result in the requirement for the developer
to replace the soils, as required by the city engineer.
79. Easements. Drainage and floodway easements shall be provided for all open channels.
Easements shall encompass all areas beneath a ground elevation defined as being the highest
elevation of the following:
(a) One foot above a design storm having a recurrence interval of 100 years, calculated by the
city's criteria.
(b) The top of the high bank.
(c) Maintenance access.
D.

Responsibility of owner or developer for storm drainage.
1.

The owner or developer of property to be developed shall be responsible for all storm drainage
flowing through or abutting such property. This responsibility includes the drainage directed to
that property by ultimate development as well as the drainage naturally flowing through the
property by reason of topography. It is the intent of this section that provision be made for storm
drainage in accordance with subchapter 77-502C at such time as any property affected is
proposed for development.

2. Stormwater runoff, based on fully developed watershed conditions, will be allowed from all
future developments provided that the receiving drainage facilities and/or natural channels can
adequately convey the fully developed 100-year storm runoff and there are
existing drainage easements and floodplain easements, or the required floodplain easements
and/or any required drainage easements can be obtained by the owner, builder, or developer of
the subject project. If the receiving drainage facilities and/or natural channels cannot adequately
convey stormwater runoff based on fully developed conditions, or the required drainage easement
and/or floodplain easement does not exist and cannot be obtained, runoff from the site will be
limited to the pre-project flow rate at the point of discharge.
3. It shall be the developer's responsibility to determine the type, sizes, grades, and capacities of
all downstream drainage systems that convey runoff from the proposed development based on
fully developed 100-year flows. The developer shall verify that the capacities of these systems are
not exceeded as a result of the proposed development, and if off-site improvements are required
as a result of the proposed development, the developer shall be responsible for constructing the
needed improvements or shall detain flows such that the downstream capacity is not exceeded.
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4. In the event the drainage plan identifies that the existing downstream drainage systems are
undersized for the fully developed 100-year storm flow in terms of capacity, the developer shall be
required to perform one of the following:



Provide on-site treatment by restricting stormwater discharges such that they do not
exceed downstream capacity in the fully developed 100-year storm event, or;
Provide for the design and construction of the improvements downstream to the point
identified in the ten percent rule study to accommodate the fully developed 100-year
storm event.

52. Where the improvement or construction of a storm drainage facility is required along a property
line common to two or more owners, the owner hereafter proposing development of his property
shall be responsible for the required improvements at the time of development, including the
dedication of all necessary right-of-way or easements, to accommodate the improvements.
63. Where a property owner proposed development or use of only a portion of his property, provision
for storm drainage in accordance with subchapter 77-502C shall only be required in that portion
of the property proposed for immediate development, except as construction or improvements of
a drainage facility outside that designated portion of the property is deemed essential to the
development of that designated portion.
74. When a property owner proposes a development, provisions shall be made in the development
plan for control of excess siltation and downstream erosion. An erosion control plan shall be
approved by the city engineer.
85. The owner shall dedicate to the city the required drainage easements. Determination of the
minimum easement required shall be made by the city engineer, or as outlined in subchapter 77502C.
96. If a property owner or developer desires to modify an existing pond or lake or desires to impound
stormwater by excavation, filling or construction of a dam within a property, for retention or
detention, thereby creating a lake, pond, or lagoon or basin as a part of the planned development
of that property, the standard provisions for storm drainage as established in subchapter 77-502C
shall be applicable, and shall also provide:
(a) An engineering plan for such construction, accompanied by complete drainage design
information, prepared by a registered professional engineer, shall have been approved by
the city.
(b) The owner or developer shall have agreed to retain under private ownership the lake, pond,
or lagoon or basin constructed, and to assume full responsibility for the protection of the
general public from any health or safety hazards related to the lake, pond, or lagoon
constructed.
(c) The owner or developer shall have agreed to assume full responsibility for the maintenance
of the lake, pond, or lagoon or basin constructed.
(d) The obligations in this section shall run with the land and shall be a continuing obligation of
the owner of such land.
(e) All federal, state, and county laws pertaining to impoundment of surface water are complied
with, including the design construction and safety of the impounding structure. Any existing
structure which is included in a project development area shall be improved to comply with
the applicable federal, state, and county and city safety requirements for structures. The
design flows shall be based upon the urbanized drainage flows which can result from a 100year flood. All improvements shall be made to the dam structure at the expense of the
developer, prior to acceptance of the adjacent street, utilities and drainage improvements as
required in this Code.
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(f)

On any existing structure, the owner will furnish a study by a professional engineer to the
city for approval prior to any proposed alteration. Compensatory storage shall be provided
in some manner such that equal or comparable flood retention capacity is maintained.

107. The maintenance of private drainage facilities shall be provided for by the property owner or
assigned agent. The city shall be kept advised of the responsible agent.
118. All existing water seepage springs, or flowing water shall be connected into an underground storm
sewer system, of they shall be discharged into an appropriate facility which is intended to carry
stormwater runoff. Such flow will not be permitted to discharge directly into the street gutter line.
129. Fences and screening shall be constructed such that blockage of surface water flow does not
occur. This includes the requirement that erosive conditions shall not be created around, under
or near a fence structure.
1310.The developer shall provide detail off-site drainage plans for the proper transition to natural
ground or stream elevations. Criteria for on-site development shall apply to off-site improvements
as required by the city engineer.
11. Detention is not required on subdivisions of one acre or less provided it does not adversely affect
adjoining property or public health, safety and welfare as determined by the city engineer.
14. Existing drainage between developed lots will remain the responsibility of the affected property
owners. Future developments are required to drain surface runoff from an individual lot to a public
right-of-way or to an underground drainage system contained in an easement. The city engineer
shall have the discretion to allow modifications to the lot-to-lot drainage requirements where
adherence to these requirements would be in conflict with the tree preservation ordinance or
where the lot size is one-fourth acre or larger, and it is determined by the city engineer to not pose
a burden on a future property owner.
_____
E.

Engineering design.
1.

Each storm drainage facility, including street capacities, shall be designed to convey the runoff
which results from a certain prescribed design storm. Drainage design requirements for open and
closed systems shall be provided as outlined in the City of Rowlett Drainage Design Manual. shall
provide protection for property during a storm having a 100-year recurrence interval with this
projected flow carried in the streets and closed drainage systems in accordance with the following:

TABLE 5.2-1: DRAINAGE DESIGN REQUIREMENTS
Drainage Facility

Design Recurrence Interval

Closed storm sewer systems

10-year with emergency 100-year overflow

Closed storm sewer systems at street low point or sag

25-year with emergency 100-year overflow

Culverts and bridges

100-year (unless otherwise directed)

Concrete lined channels

50-year with emergency 100-year overflow

Earthen channels

100-year
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2.

Computation of stormwater runoff for drainage areas less than 200 acres shall be by the rational
method, which is based on the principle that a maximum rate of runoff from a given drainage area
for an assumed rainfall intensity occurs when all parts of the area are contributing to the flow at
the point of discharge. The formula for calculation of runoff by the rational method is:

TABLE 5.2-2: CALCULATION OF RUNOFF BY RATIONAL METHOD
Q
=

CIA, where

Q
=

The maximum rate of discharge expressed in cubic feet per second

A runoff coefficient which varies with the topography, soil, soil cover, land use and moisture
content of the soil at the time the runoff producing rainfall occurs. This runoff coefficient shall be
based on the ultimate use of the land as recommended by the land use plan for the city, and shall
C
be selected from Table 1 of this chapter on the basis of the use shown on land use and zoning map
=
of the comprehensive zoning ordinance for the city. If an area has had a change of zoning to give
the area land use for which the "C" in Table I is higher than use shown on land use and zoning
maps, the higher "C" factor shall be used.
I Rainfall intensity in inches per hour from the applicable curves of Figure 1. Time of concentration or
=
duration of rainfall for use in Figure 1 shall be calculated by velocity data shown in Table II.
The drainage area, expressed in acres, contributing to the runoff at the point in question.
A
Calculation of the drainage area shall be made from an accurate topographic map, a copy of which
=
shall be submitted with the engineering plans for approval



For drainage areas in excess of 200 acres, where the use of "rational method" does not provide
reliable data, the use of unit hydrograph flow determination shall be made. The use of a unit
hydrograph calculation will be based upon standard and accepted engineering principles
normally used in the professional subject to the approval of the city engineer. The Soil
Conservation Service Technical Release No. 55 is an acceptable method. Computation of runoff
shall be based on a fully developed drainage area, or watershed, in accordance with the land use
projected in the then current comprehensive land use plan for the city. The developer or builder
shall develop their site development plans so that the rate of runoff created by the
development of their property does not exceed the rate of runoff resulting from that which
presently exists. The runoff rate which will exit the project shall not be greater than that volume
or velocity determined through the defined design criteria, as outlined in this chapter. When
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development can, or does provide direct drainage outlet works into Lake Ray Hubbard,
consideration will be given to allow the design of storm runoff without detention or retention
within the project limits. Detention/retention facilities may be required to reduce runoff rates
due to inadequate storm drainage facilities or increased zoning resulting in a significant increase
in runoff rates, volume or frequency. Where detention is required and practicable, regional
detention is encouraged. If an approved study demonstrates that the downstream facilities and
stream system can adequately convey the fully developed 100-year storm event and required
easements exist or can be obtained, then detention is not required. Detention/retention
facilities shall be designed to safely pass the fully developed 100-year storm event according to
criteria in the Stormwater Design Manual.

3.

The two basic methods suggested for predicting the volume of runoff with time and the peak flow
rate are the rational method and the unit hydrograph method. The rational method may be used
for drainage areas less than or equal to 200 acres. Drainage basins that exceed 200 acres must
use the unit hydrograph method. The Soil Conservation Service Technical Release No. 55 is an
acceptable unit hydrograph method. When the rational method is used and detention is required,
the volume of water supplied by the design storm may be calculated by converting the runoff rate,
during a specific duration, to volume. The inflow volume should be determined for a period of at
least twice the time concentration for the site. Retention and detention are two generalized types
of storm runoff storage used to control the rate of runoff. All detention ponds should be designed
to empty within a 24-hour period.

TABLE 5.2-3: VALUES OF "C" FOR USE IN RATIONAL METHOD FORMULA Q = CIA

Slope

Land Use From Land Use Plan

Value of "C"
(Runoff Coefficient)

Flat Terrain
0% to 1%

Park areas—No developable land

0.20

Park and school land tract

0.30

Single-family residential

0.45

Duplex

0.50

Multiple-family

0.55

Local business

0.65

Central business

0.80

Commercial

0.80
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Moderate Terrain
1% to 3½%

Steep terrain
3.5% and over

Industrial

0.75

Park areas—No developable land

0.30

Park and school land tract

0.40

Single-family residential

0.50

Duplex

0.55

Multiple-family

0.60

Local business

0.70

Central business

0.85

Commercial

0.85

Industrial

0.80

Park areas—No developable land

0.35

Park and school land tract

0.45

Single-family residential

0.65

Duplex

0.70

Multiple-family

0.75

Local business

0.80

Central business

0.85

Commercial

0.85

Industrial

0.85
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TABLE 5.2-4: AVERAGE VELOCITY FOR USE IN DETERMINING
TIME OF CONCENTRATION
Description of
Watercourse

0 percent to 3
percent V. in f.p.s.

4 percent to 7
percent V. in f.p.s.

8 percent to 11
percent V. in f.p.s.

Over 12 percent
V. in f.p.s.

Surface
drainage

5

9

13

15

Channels

Determine V. by Mannings Formula

Storm sewers

Determine V. by Mannings Formula

The data shown in Table 5.2-4 are average velocity of the runoff for calculating time of
concentration or duration of rainfall for use in Table 5.2-2. These average velocities in this table
shall be used unless the designer shows calculation of velocities by streets and/or storm sewers,
or overland flows. Using the average velocities from this table, the designer shall calculate the
time of concentration by the following formula unless more data is shown on the plans for
calculating time of concentration. "Inlet time" = five minutes for property zoned for multiple-family,
local business, central business, commercial or industrial; ten minutes for property zoned for
parks, schools, single-family residential and duplex.

T =

"Inlet Time" + D / V x 60 Where:

T =

Time of concentration in minutes for use in Figure 1.

D = Distance in feet from point of concentration to upper end of drainage area under consideration.

V =

Velocity in feet per second from this table or velocity calculated by designer by streets and/or
storm sewers.

The existing soils are such that erosive conditions are created at certain velocities. The following
velocities are considered to be maximum acceptable design conditions:

TABLE 5.2-5: MAXIMUM
ACCEPTABLE VELOCITIES
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4.
F.

G.

Soil Type

Velocity

Earth (with no concrete protection)

0 to 5 feet per second

Shale

5 to 6 feet per second

Rock

6 to 10 feet per second

The minimum curb inlet size shall be ten feet in length with a capacity of eight cfs.

Construction in areas subject to flooding.
1.

In all areas subject to flooding, the finished floor elevation shall be a minimum of two feet above
the base flood elevation as determined by the FIRM as published by the Federal Emergency
Management Agency, or, in absence of such, as calculated for the runoff from a rainfall event
having a recurrence interval of 100 years, in a completely developed watershed. The
owner/developer shall furnish, at his expense, to the city engineer, sufficient engineering
information to confirm that the minimum floor elevations proposed are as required by this
subsection. Permits for new residential construction will not be issued until structures are elevated
in accordance with requirements adopted by the city.

2.

No structure, excavation, filling, or construction shall be permitted within a floodplain unless an
engineering design is furnished to the city engineer confirming that such will not increase the base
flood elevation within that floodplain.

3.

The provisions of the city's current flood hazard prevention ordinance (F.I.M.A. criteria) shall be
observed in preparing land development plans.

4.

New construction and any addition to any structure shall have the lowest floor, including the
basement, elevated to the level of the base flood elevation, plus two feet, unless acceptable floodproofing is designed into the construction.

Minimum lot and floor elevations. Minimum lot and floor elevations shall be established as follows:
1.

Lots abutting a natural or excavated channel a flood plain shall have a minimum elevation for the
buildable area of the lot at least equal to the highest elevation of the drainage floodway easement,
and a finished floor elevation two feet above the 100-year design storm or FIRM floodway
elevation, whichever is greater floodplain elevation adjacent to the property. The minimum
finished floor elevation shall be set at an elevation of two feet above the top of curb elevation,
except when the terrain feature slopes, such that drainage is not a critical element to the project.

2.

Where lots do not abut a natural or excavated channel, minimum floor elevations shall be a
minimum of one foot above the street curb or edge of alley, whichever is lower, unless otherwise
approved by the city engineer. Where a lot is adjacent to a drainage flume or channel, the finished
floor shall be a minimum of two feet above the high water elevation. Where the structure is below
a street or alley, the builder shall grade and construct facilities such that a positive drainage
system of swales are capable of discharging the resultant flows which may flow across the yard
area into the structure.

3.

The minimum finished floor elevation shall be shown on the final file plat for record purposes.
Prior to final acceptance of utilities and street construction by the city, a certified statement shall
be prepared by a registered public surveyor showing all lot elevations, as developed within the
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subject project, meet or exceed the required minimum finished floor elevations. This certification
shall be filed with the city engineer.
4.

Existing platted property which is subject to flooding or carries a specified or recorded minimum
finished floor elevation shall be surveyed by a registered public surveyor prior to obtaining a
building permit. The certified survey data shall be furnished to the city engineer for approval. A
certificate of compliance with the provisions of this chapter pertaining to specified finished floor
levels shall be required.

H.

Building permits; plat and site plan approval to be with held. No building permit shall be issued, nor
plat or site plan approval, nor certificate of occupancy approved for any construction, reconstruction,
or development upon any land where such construction, reconstruction, or development is not in
conformity with the requirements and intent of this section. Anyone who violates any of the terms and
provisions of this section shall be denied a building permit until the violation is corrected. Residential
construction permits will not be issued until lots and/or sites are elevated from the floodplain by
F.E.M.A. approved revisions.

I.

Maintenance guarantee.
(1) The contractor shall guarantee the work which he does against defective workmanship and
materials for a period of two years from the date of final acceptance by the city.
(2) Where defective workmanship and/or materials are discovered requiring repairs to be made under
this guarantee, all such repair work shall be done by the contractor at his own expense within five
days after written notice of such defect has been given to him by the city. Should the contractor
fail to make repair or correct such defective workmanship and/or materials within five days after
being notified, the city may make the necessary repairs and charge the contractor with the actual
cost of all labor and materials required.
(3) The contractor shall provide a maintenance bond for a two-year period after the date of
acceptance of the work to cover his guarantee as set forth in this section. The maintenance bond
shall be valued at 20 percent of the construction costs of the improvements.
(4) Perpetual maintenance shall be by the homeowner's association or property owner.

J.

Appeals. Decisions of the city engineer implementing the provisions contained in this section may be
appealed to the board of adjustment within 20 days of the date of the decision. The decision of the
board shall be final and binding.

(Ord. No. 025-06, § 1(Exh. A), 6-6-2006; Ord. No. 016-09, §§ 8—10, 6-2-2009)
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Sec. 77-603. - Design standards.
A. General design standards are minimum standards. The design standards in this section are
minimum standards. The city may impose more restrictive standards when it finds they are
necessary to conform to the design of a proposed subdivision addressing sound engineering
or design standards or other standards in this Code.
B. Layout and design generally. No subdivision shall be approved unless it complies with all of
the following standards:
1. Compliance with other provisions of this title. All subdivisions shall comply with all other
applicable zoning, design, and development regulations set forth in this title, including
but not limited to:
(a) The requirements of the zoning district in which the property is located (see Chapter
77-200);
(b) The requirements relevant to specific uses (see Chapter 77-300); and
(c) Generally applicable development and design standards (see Chapter 77-500).
C. Streets. All streets shall comply with the requirements of Chapter 77-505, Transportation and
connectivity, and in addition shall comply with the following standards:
1. Compliance with thoroughfare plan.
(a) The arrangement, character, extent, width, grade, and general location of all streets
shall meet requirements of the city thoroughfare plan and shall be considered in
their relation to existing and planned streets, to topographical conditions, to public
safety and in their appropriate relation to the proposed uses of the land to be served
by such streets. Reserve strips of land controlling access to or egress from other
property, or to or from any street or alley, or having the effect of restricting or
damaging the adjoining property for subdivision purposes that will not be taxable or
assessable for special improvements, shall not be permitted in any subdivision.
(b) When such a street is not on the thoroughfare plan, the arrangement of streets in
subdivisions shall either:
(1) Provide for the continuation or appropriate protection of existing streets in
surrounding areas; or
(2) Conform to a plan for the neighborhood approved or adopted by the commission
to meet a particular situation where topographical or other conditions make
continuance or conformity to existing streets impracticable.
2. Compliance with city specifications required. All new streets dedicated within a
subdivision shall be constructed in accordance with the standard details and construction
specifications currently published City of Rowlett Standard Construction Details of the
city at the time at which the final plat is approved.
3. Street intersections. Unless otherwise approved by the city, major thoroughfare
intersections shall be at 90-degree angles. Other street intersections shall be laid out so
as to intersect as nearly as possible at right angles, and no street shall intersect at less
than 70 degrees.
4. Street right-of-way widths. Street right-of-way widths within the proposed subdivision, or
boundary streets impacted by the proposed subdivision, shall be as shown on the
thoroughfare plan. Those not so indicated on the Thoroughfare Plan shall be as follows:
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5.

6.

be in accordance with currently published City of Rowlett Standard Construction Details
and the duly adopted Street Design Manual.
(a) Minor streets in apartment, commercial or manufacturing areas: 60 feet. Minor
streets in rural and estate subdivisions: minimum 60 feet, greater if required for
drainage.
(b) Residential minor streets: 60 feet. A residential minor street shall be connected to a
secondary thoroughfare (type B+).
(c) Local residential street: A local residential street may be considered and permitted
by the CommissionCity Engineer, but only after an affirmative recommendation from
the department of public works.
(d) Right-of-way widths for approaches of major and secondary thoroughfares shall
provide for the following minimum:
i. Half the median width.
ii. Two ten-foot left-turn lanes.
iii. Continuation of the through lanes.
iv. One ten-foot free right-turn lane.
Half streets. Half streets shall be prohibited, except when essential to the reasonable
development of the subdivision, conforming with other requirements of this Code, where
the city has determined through a traffic study that it is practical to require the dedication
of one half of the street when the property adjoining the street is subdivided. Whenever
a partial street exists along a common property line, the other portion of the street shall
be dedicated upon a finding through a traffic study that traffic generated by the proposed
development warrants such dedication. Half streets shall only be considered on fourlane (or wider) divided roadways. Four-lane half streets without a median shall not be
accepted. Where part of a street is being dedicated along a common property line, the
ultimate planned width shall be as shown on the thoroughfare plan. Dedication and
construction will include one-half of the ultimate planned right-of-way, pavement, and the
entire median width. Half streets shall only be required to be dedicated and/or improved
provided such dedication and/or improvement satisfies both the essential nexus and
rough proportionality requirements described in this Chapter.
Culs-de-sac.
(a) Local residential streets. Unless otherwise approved by the planning and zoning
commission, a cul-de-sac on a local residential street shall not be longer than 600
feet and at the closed end shall have a turnaround provided for, having a right-ofway radius of at least 50 feet and a right-of-way diameter of at least 100 feet. The
cul-de-sac shall be measured from the centerline of the intersecting street to the
centerline of the cul-de-sac turnaround.
(b) Local commercial streets. Unless otherwise approved by the planning and zoning
commission, a cul-de-sac on a local commercial street shall not be longer than 900
feet and at the closed end shall have a turnaround provided for, having a right-ofway radius of at least 100 feet and a right-of-way diameter of at least 200 feet. The
cul-de-sac shall be measured from the centerline of the intersecting street to the
centerline of the cul-de-sac turnaround.
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7.

Driveways. Driveways shall comply with the standards in Chapter 77-505E., Access
management and driveway standards.
8. Intersection off-sets. The number of minor or local street off-sets shall be minimized, and
shall be approved by the city engineer. When approved, the off-set shall not be less than
150 feet on centerlines. No off-sets shall be permitted at the intersection of collector or
arterial streets.
9. Street names.
(a) New streets that are an extension of existing streets shall bear the names of the
existing streets they are extending and shall be dedicated at equal or greater widths
than the existing streets unless otherwise indicated on the Thoroughfare Plan. No
new street names shall be used that will duplicate or be confused with the names of
existing streets. Street names shall be subject to the approval of the director of
planning development services and fire marshal.
(b) Street names shall be approved consistent with nationally recognized standards and
the public health, safety and welfare.
(c) A master list of street names shall be maintained in the office of the fire marshal and
shall be available for distribution or review by developers or citizens.
(d) All street names shall be designated on and approved by the final plat.
10. Residential minor streets.
(a) Minor residential streets shall be so laid out that their use by through traffic will be
discouraged. Traffic calming techniques such as diverters, neck downs, street
gardens, curvilinear alignments, etc. shall be encouraged to reduce speeds and cutthrough traffic.
(b) Residential minor streets shall be designed and platted so that no street sequent
shall contrive a straight line for more than 1,200 feet before altering its course by at
least 20 degrees.
(c) All traffic calming measures shall be approved by the city engineer.
11. Horizontal alignment.
(a) Centerline radius. The following centerline radii shall be the minimum allowed in the
design of all street construction:
TABLE 6.3-1: CENTERLINE RADIUS
Street Type

Minimum
Radius

Arterial-Six lane divided (A and A+)

1,000′

Arterial-Four lane divided (B+)

1,000′

Arterial-Four lane undivided (B)

600′

Collector-Two lane undivided (C)

400′

Local Street (residential and non-residential)

As approved by city engineer

(b) Common tangents. Reverse circular curves having a common tangent shall be
separated by a tangent section in accordance with the following table:
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TABLE 6.3-2: COMMON TANGENTS

Street Type

Minimum
Tangent
Between
Curves

Arterial-Six lane divided (A and A+)

200′

Arterial-Four lane divided (B+)

200′

Arterial-Four lane undivided (B)

100′

Collector-Two lane undivided (C)

50′

Local Street (residential and non-residential)

As approved by city engineer

12. Vertical alignment.
(a) Minimum grades. No streets shall be designed or constructed to a grade less than
0.7 of one percent unless by prior approval of city engineer.
(b) Maximum grades. No streets shall be designed or constructed with grades in excess
of the following:
TABLE 6.3-3: MAXIMUM GRADES
Street Type

Maximum
Grade

Arterial-six lane divided and four lane divided (A, A+ and B+)

6.0%

Arterial-Four lane undivided (B)

8.0%

Collector-Two land undivided (C)

10.0%

Local Street (residential and non-residential)

As approved by city engineer

D. Alleys.
1. Required. Alleys shall be provided in all new residential developments and replatting of
existing subdivisions unless otherwise excepted by the planning and zoning commission.
2. Standards.
(a) Where alleys are required, alleys in residential districts shall provide a minimum of
20 feet of right-of-way and 126 feet of pavement.
(b) Alleys shall be paved in accordance with city construction details and specifications
in effect at the time at which the final plat was approved.
(c) Where the deflection of alley alignment exceeds 30 degrees, a cutback of a
minimum 15 feet or of such greater distance to provide safe vehicular movement
shall be established on the inside property line, and the paving of the alley shall be
cutback in the same manner.
(d) Dead-end alleys are prohibited.
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E.

F.

(e) Garage driveway connections shall be from an alley. In areas where no alley is
required, garage driveway connection shall be from the street.
(f) No auxiliary driveway shall be installed to connect from a street or front driveway to
an alley or rear driveway along an interior lot line.
(g) No single-family or two-family residential lot shall be accessed from an arterial
classed or greater thoroughfare. The board of adjustment may approve a variance
to this standard when no practical alternative exists as verified by the city engineer.
(h) Alleys may not exceed a maximum length of 800 feet unless approved by the
planning and zoning commission.
Blocks.
1. Blocks shall be determined based on:
(a) Provision of adequate building sites suitable to the needs of the types of uses
contemplated;
(b) Meeting the lot size, setback, and other dimensional requirements set forth in
Chapter 77-400 or as otherwise approved by the planning and zoning commission;
and
(c) Consideration of needs for convenient access, circulation, control, and safety of
street traffic.
2. In existing subdivisions, new blocks shall be designed, and intersections shall be
provided, so to serve cross-traffic adequately and to match existing street patterns or
follow practices already established in the subdivision.
3. In new subdivisions, block lengths shall be no greater than 1,200 feet. In cases where
physical barriers or property ownership creates conditions where it is appropriate that
these standards be varied, the length may be increased or decreased to meet the
existing conditions having due regard for connecting streets, circulation of traffic, and
public safety. Such increases or decreases are subject to the review and
recommendation of the city staff with final approval by the planning and zoning
commission.
Lots.
1. General lot requirements.
(a) Lots shall conform to the minimum requirements of the established zoning district.
(b) Each lot shall face on a dedicated public or private street. Nonresidential lots may
be platted to a public way instead of a dedicated street upon approval by the director
of development services. A public way must be constructed to minimum fire lane
standards. Access and/or utilities must be provided within the required frontage on
a dedicated street or public way. Unless otherwise provided by this Code, lots shall
have a minimum of 35 feet of frontage along a dedicated street with the minimum
lot width established at the building limit line.
(c) The planning and zoning commission may permit direct access onto a major
thoroughfare for single-family residential lots with a lot frontage width of 300 feet or
greater when no practical alternative exists as verified by the city engineer. To the
greatest extent practical, as determined by the director of planning services, side lot
lines should be at right angles or radial to street lines.
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(d) Unless otherwise provided by this Code, no lot shall be replatted to reduce the size
of the lots originally platted within a subdivision, unless property owners within 200
feet have been notified in writing at least ten days prior to a hearing by the planning
and zoning commission.
(e) When an applicant exhibits a duly executed and recorded deed covering a lot having
been sold by metes and bounds prior to October 26, 1961, and such lot is being
assessed for city taxes and conforms to the established lot pattern and zoning
classification in the block where located, then a building permit may be issued,
provided that the requested use of such property conforms to the permanent zoning
of the property covered by the application.
(f) No lot shall be platted by any preliminary or final subdivision plat in such a manner
that a dividing line between two counties, municipalities, or school districts will be
created.
(g) With the exception of a lot backing to an area designated as the take area, and
following passage of this ordinance, no lot shall back to a public park unless
approved by the planning and zoning commission through a subdivision variance in
accordance with section 77-806 of this Code.
2. Flag lots. Flag lots may be allowed subject to the following standards:
(a) Allowed districts. Unless otherwise allowed by the board of adjustment, flag lots shall
be allowed only in the residential zoning districts.
(b) Frontage. Each flag lot shall have at least 35 feet of street frontage and at least 35
feet of width for the entire length of the "flagpole."
(c) Lot area calculation. The area of the "flagpole" portion of the lot shall not be included
in the calculation of the minimum lot area.
(d) Driveways. Driveways shall be designed to allow vehicles to drive out forward.
Shared or common driveways/parking will be considered when two flag lots are
contiguous.
G. Building lines. Front building lines shall be shown on the final plat of all lots and shall meet
the minimum setback requirements of the applicable zoning district, as set forth in Chapter
77-400
G. Underground utilities. It is the intent of this provision that all utility lines be buried so as to
reduce disruption to service in the event of a natural disaster or unforeseen accident; to
enhance the aesthetics along transportation corridors, and to reduce bodily injury in the event
of a vehicle accident.
1. Unless a waiver is authorized by the city council, all electrical, telephone, and cable TV
utility (lateral and/or service distribution) lines and wires including, but not limited to,
street lighting and traffic signal, to be placed underground. All such lines within a rightof-way or otherwise between property lines shall also be buried. Feeder and other major
transmission lines associated with towers may remain overhead.
2. All utility installation shall conform to the right-way-management ordinance.
3. All electrical and telephone support equipment, including transformers, amplifiers, and
switching devices necessary for underground installations, shall be pad-mounted and
located adjacent to the side property lines. To mitigate adverse impacts to storm water
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drainage to the greatest extent possible, the location shall be approved by the city
engineer.
4. Unless otherwise required herein, all utility boxes, poles, and meters that are within 50
feet of the entryway of a subdivision landscaping shall be placed behind the screening
wall in the utility easement.
5. Temporary construction service may be provided by overhead electric lines and facilities
without obtaining a waiver from city council, provided that when the underground utility
service to any portion of subdivision is completed, such overhead electric lines and
facilities are promptly removed.
6. All installations regulated by this section shall also conform to the standards for utility
construction currently in effect in the city.
7. Standards contained herein shall apply to the redevelopment of properties, or those
situations where a pad site is proposed within a development, or where there is an
expansion of a structure or property of 25 percent or greater.
H. Standards for utility construction. The sanitary sewers, storm sewers, water mains, and street
improvements, with all appurtenances pertaining to the same and facilities of other agencies
as may be required, shall be constructed and installed in each new subdivision in accordance
with current construction details and specifications of the city at the time the final plat is
approved, or as may be required in the interest of public health, safety and general welfare.
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Table 8.2-1: Summary of Administration and Review Roles
NOTE: This table summarizes the general review and decision-making responsibilities for the
procedures contained in Chapter 77-800. Exceptions to these general rules apply. See subsequent
sections of Chapter 77-800 for details on each procedure.
R = Review (Responsible for Review and/or
Recommendation)
H = Hearing (Public Hearing Required)

D = Decision (Responsible for Final
Decision)
A = Appeal (Authority to Hear/Decide
Appeals)

Action Type

Chapter

City Council

Planning and
Zoning
Commission

Board of
Adjustment

City
Staff

Amendments to
Text of this Code

77-804

D-H

R-H

R

Rezoning’s

77-805

D-H

R-H

R

Platting:

77-806.D

A

D

R

D

R

Preliminary Plat
and Final Plat
Final Plat

77-806.E

Vacating Plat, if
no lots have been
sold

77-806.F.1.a

Vacating Plat, if
lots have been
sold

77-806.F.1.b

D

R

Replat without
vacation

77-806.F.2

D-H

R

Minor Plats

77-806.F.4

A

R-D

Conveyance Plats

77-806.G

Subdivision
Variance

77-806.I

Platting:
Replatting

77-806, D

R-D

R

A

D

R

D-H

R

Platting:
Amendments to
Approved Plats

77-806,E

A

R-D

A

R-D

D-H

R

77-806.F.4

Platting: Minor
Subdivision

77-806, F

Conditional Use
Permit

77-807

A-H

Sec. 77-806. - Platting.
A.
Purpose. The purpose of the plat review process is to ensure compliance with the
subdivision standards and requirements set forth in subchapter 77-600, subdivision and
land development, while encouraging quality development consistent with the
comprehensive plan.
B.
General. The procedures of this section, and the standards and requirements set forth in
subchapter 77-600, subdivision and land development, shall apply to all subdivisions or
resubdivisions that result in the portioning, dividing, combining, or altering of any lot,
parcel, or tract of land, including subdivisions or resubdivisions created by an exercise of
the power of eminent domain by an agency of the state or city.
C. Previously filed applications
1.
Where an application was filed for review prior to January 1, 2017, the city
regulations in effect prior to that date shall apply but the developer may elect to
develop the property under these regulations. This election shall be made in writing
at the time of application and shall be binding for the life of the project. The
developer shall not be allowed to select provisions from both the regulations and the
developer shall not be granted any waiver to this elective requirement.
D. Preliminary platting procedures
1.
Pre-application meeting. A pre-application meeting shall be held between the
applicant and city staff prior to submission of a preliminary plat application for the
purpose of advising the applicant as to the general restrictions, requirements, and
other planning and engineering matters applicable to the plat. If an issue arises
during the pre-application meeting that directly concerns a city department not
represented, the appropriate city staff will be contacted.
2.
Generally.
a.
Prior to the filing of a preliminary plat, the developer shall meet with the city staff
for a pre-application meeting.
b.
After the pre- application meeting, the developer shall file the required number
of copies of the preliminary plat of the proposed subdivision with the city for
submission to the planning and zoning commission, and include the required
filing fees and tax certificates showing all taxes have been paid on the property
being platted.

c.

d.

e.

f.

g.

h.

i.

The following notice shall be stamped on the face of each preliminary plat:
"Preliminary Plat - for inspection purposes only and in no way official or approved
for record purposes."
Preliminary plats shall be distributed by city staff to city departments. The owner
shall be provided an opportunity to attend a developer/city staff meeting for the
purpose of notifying the developer of necessary corrections.
The development services department shall accumulate the comments of the
city departments, and conduct a developer/city staff meeting to report the
comments and requested corrections to the developer. The developer shall be
allowed to make comment or make required corrections and submit the corrected
preliminary plat to the development services department for submission to the
planning and zoning commission. The corrected preliminary plat shall be
submitted within 30 days of the date the original preliminary plat was officially
filed and prior to the meeting of the planning and zoning commission at which
such preliminary plat is scheduled for consideration. Upon timely receipt, the
director of development services shall submit the corrected preliminary plat to
the planning and zoning commission.
A written report shall be prepared by city staff and submitted to the planning and
zoning commission stating the review comments of the preliminary plat noting
any unresolved issues.
Following review of the preliminary plat and other materials submitted in
conformity with this chapter, the planning and zoning commission shall act on a
preliminary plat, within 30 days after the date the preliminary plat is officially filed.
The planning and zoning commission may either:
(1) Approve the preliminary plat as presented;
(2) Approve the preliminary plat with conditions; or
(3) Disapprove the preliminary plat. If disapproved, the planning and zoning
commission upon written request, shall state the reasons for disapproval.
A conditional approval shall be considered a disapproval until the
conditions have been satisfied.
The actions of the planning and zoning commission shall be noted on the face
of the preliminary plat. One copy shall be returned to the developer and the other
retained in the files of the development services department.
The planning and zoning commission shall, in its action on the preliminary plat,
consider the physical arrangement of the subdivision and determine the
adequacy of the street and thoroughfare rights-of-way and alignment and the
compliance of the streets and thoroughfares with the major thoroughfare plan,
the existing street pattern in the area and with any other applicable provisions of
the zoning ordinance and comprehensive plan. The planning and zoning
commission, based on city staff recommendations, shall also ascertain that
adequate easements for proposed or future utility service and surface drainage
are provided, and that the lot sizes and area comply with the zoning ordinance
and are adequate to comply with the minimum requirements for the type of
sanitary sewage disposal proposed. All on-site sewage disposal systems shall

3.

4.

5.

6.

7.

meet the minimum standards required by the City Code of Ordinances and the
regulations of Dallas or Rockwall Counties and of the Texas Commission on
Environmental Quality, or their successors.
j.
Approval of a preliminary plat by the planning and zoning commission is not
approval of the final plat but is an expression of approval of the layout shown
subject to satisfaction of specified conditions. The preliminary plat serves as a
guide in the preparation of a final plat.
Standards for approval. No preliminary plat shall be approved unless the following
standards have been met:
a.
The preliminary plat conforms to the applicable zoning and all other requirements
of this chapter and the City Code of Ordinances; and
b.
A tree survey / preservation plan has been approved in accordance with the
regulations in the City Code of Ordinances.
Data requirement. All preliminary plat applications shall include the following at the
time of submittal:
a.
An approved drainage plan and study, including the 100-year floodplain, and any
existing or proposed drainage easements affecting the plan;
b.
Preliminary water extension and layout plan;
c.
Preliminary sanitary sewer extension and layout plan;
d.
The number of copies, page sizes and specific data requirements shall be in
accordance with application guidelines provided by the development services
department.
Effect of approval. Approval of a preliminary plat by the planning and zoning
commission constitutes authorization for the property owner to submit engineering
plans for review by the city engineer.
Changes or alterations to approved preliminary plat. No previously approved
preliminary plat may be changed or altered, except to bring the plat in conformance
with the conditions and requirements stipulated by the planning and zoning
commission and city council. Minor changes as outlined below shall be permitted at
the discretion of the director of development services:
a.
The proposed internal street and/or circulation system and alignments may be
altered if minor in nature. Changes to street classifications, connections to
perimeter streets, or extensions to the subdivision's perimeter to un-subdivided
property shall not be considered minor alterations.
b.
A net increase, not to exceed three percent of the total residential lots (rounded
to the nearest whole number) in the overall lot yield of the approved preliminary
plat may be made, except as elsewhere prohibited by these regulations.
c.
If the director of development services determines that the proposed changes
are minor, a revised preliminary plat may be approved administratively. A revised
preliminary plat shall include all property within the boundary of the original
preliminary plat. A revision to a preliminary plat shall not affect the expiration date
of the plat and shall carry the same expiration as outlined below.
Expiration of preliminary plat approval.

a.

E.

The approval of a preliminary plat expires 24 months after the date of planning
and zoning commission approval unless a final plat is submitted and has
received approval by the planning and zoning commission for the property within
such period, or the period is extended by the planning and zoning commission
in accordance with the extension and reinstatement guidelines contained herein.
b.
If the time period is not extended, or a final plat is not submitted and approved
by the planning and zoning commission within the 24-month-period, the
preliminary plat approval shall be null and void and the owner shall be required
to submit a new plat for the property subject to the then existing zoning,
subdivision and other regulations.
8.
Extension and reinstatement of expired preliminary plat.
a.
Sixty days prior to or following the lapse of approval for a preliminary plat as
provided in these regulations, the owner may request the planning and zoning
commission to extend or reinstate the approval.
b.
In determining whether to grant such request, the planning and zoning
commission shall take into account the reasons for lapse, the ability of the owner
to comply with any conditions attached to the original approval and the extent to
which newly adopted zoning and subdivision regulations shall apply to the
preliminary plat. The planning and zoning commission may extend or reinstate
the preliminary plat or deny the request, in which instance the owner must submit
a new preliminary plat application for approval.
c.
The planning and zoning commission may extend or reinstate the approval
subject to additional conditions based upon newly enacted regulations such as
are necessary to issue compliance with the original conditions of approval. The
planning and zoning commission may also specify a shorter time for lapse of the
extended or reinstated preliminary plat than is applicable to original preliminary
plat approval.
9.
Waiver of requirement for preliminary plat.
a.
A preliminary plat is not required when a minor plat or conveyance plat is
submitted in accordance with the requirements of this chapter.
b.
The director of development services may waive the requirement for a
preliminary plat when:
(1) The proposed subdivision will occur in only one logical manner because
of the nature of the property; and/or
(2) The subdivision does not propose a phased development.
Final platting procedures
1.
Generally.
a.
After approval of the preliminary plat by the planning and zoning commission and
upon substantial completion of the required public improvements and issuance
of a substantial completion letter from the city engineer to the developer or the
provision of an improvement agreement as allowed herein, the owner shall
submit a final plat for the property for approval.
b.
The final plat shall conform substantially to the approved preliminary plat and, if
desired by the developer, may cover only a phase of the approved preliminary
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plat; provided, however, such phase conforms to all the requirements of this
Code and the approved preliminary plat indicated the phasing of such
development.
c.
The final plat shall be distributed to the city departments and other agencies for
review and comment in the same manner as a preliminary plat.
d.
The development services department shall accumulate the comments of the
city departments and agencies and conduct a developer/city staff conference to
report the comments and requested corrections to the developer. The developer
shall make comments or make the required corrections and submit the corrected
final plat to the development services department for submission to the planning
and zoning commission. The corrected final plat shall be submitted within 30
days of the date the original final plat was officially filed and prior to the meeting
of the planning and zoning commission at which the original final plat is
scheduled for consideration.
e.
The final plat shall be submitted to the planning and zoning commission at the
next available meeting with any appropriate comments and recommendations by
the development services department. The planning and zoning commission
shall act on the final plat within 30 days after the official filing date. If no action is
taken by the planning and zoning commission within such period, the final plat
shall be deemed approved. A certificate showing the filing date and failure to
take action thereon within the 30-day period shall on request be issued by the
planning and zoning commission, which shall be sufficient in lieu of a written
endorsement of approval. The planning and zoning commission shall be the final
approval authority for final plats. The denial of approval of a final plat shall not
be appealable to the city council.
f.
The planning and zoning commission shall consider the final plat, including all
proposals by the owner with respect to the dedication of right-of-way for public
use, the construction of utilities, streets, drainage and other improvements.
g.
The approval of the final plat by the planning and zoning commission shall
authorize the planning and zoning commission chairperson to execute the
certificate of approval on the final plat.
h.
The approved final plat shall then be filed of record in the plat records of the
appropriate county clerk.
i.
Final plats disapproved by the planning and zoning commission shall be returned
to the developer by the development services department.
j.
In the event a final plat is approved by the planning and zoning commission for
a subdivision in phases, the final plat of each phase shall carry the same name
throughout the entire subdivision, but bear a distinguishing letter, number or
subtitle. Lot and block numbers shall run consecutively throughout the entire
subdivision, even though such subdivision may be finally approved in phases.
Standards for approval. No final plat shall be approved unless the following standards
have been met:
a.
The final plat substantially conforms to the preliminary plat;

b.
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The city engineer has issued a substantial completion letter indicating required
public improvements have been substantially constructed, and/or an
improvement agreement has been approved by the city for the subsequent
completion of the public improvements;
c.
The final plat conforms to the applicable zoning and all other requirements of this
chapter;
d.
Provisions have been made for adequate public facilities under the terms of this
chapter; and
e.
All required fees have been paid.
Data requirement.
a.
The subdivider shall submit to the development services department the
necessary copies of the final plat and required supporting data prepared in
accordance with the requirements set forth in the application guidelines provided
by the development services department. All documents shall be signed and
dated by the applicant or person preparing the plans.
b.
The final plat shall be prepared and signed by a registered professional land
surveyor.
c.
A final plat shall not be determined to be complete if it does not conform to the
requirements of this Code. A final plat shall be considered filed on the date the
application is considered complete. All complete applications received on the
next official submittal date as published in the user’s guide.
d.
A notarized certification by a registered professional land surveyor, licensed by
the State of Texas, placed on the plat as follows:
Surveyor's Certificate
THAT I, ____________/____________/____________ , do hereby certify, that I
prepared this plat from an actual on the ground survey of the land as described
and that the corner monuments shown thereon were properly placed under my
personal supervision in accordance with the Platting Rules and Regulations of
the City of Rowlett.
____________(SEAL)
____________ , Notary
e.

A notarized certification by the owner(s) of record placed on the plat as follows:
That I/we, _________, Owners, do hereby bind themselves and their heirs,
assignees and successors of title this plat designating the hereinabove described
property as "_________", an addition to the City of Rowlett, and do hereby
dedicate to the public use forever the streets, alleys, and right-of-way easements
shown thereon, and do hereby reserve the easement strips shown on this plat
for the mutual use and accommodation of garbage collection agencies and all
public utilities desiring to use or using same. Any public utility shall have the
right to remove and keep removed all or part of any buildings, fences, trees,
shrubs, or other improvements or growths that in any way endanger or interfere

with the construction, maintenance or efficiency of its respective systems on any
of these easements strips, and any public utility shall at all times have the right
of ingress and egress to and from and upon the said easement strips for the
purpose of constructing, reconstructing, inspecting, patrolling, without the
necessity at any time of procuring the permission of anyone. This plat approved
subject to all platting ordinances, rules, regulations and resolutions of the City of
Rowlett, Texas.
Owner(s) _____________________________________
STATE OF TEXAS
COUNTY OF _________

§
§

Before me, the undersigned authority, a Notary Public in and for said County and
State, on this day personally appeared _________________, Owners, known to
me to be the persons whose names are subscribed to the foregoing instrument
and acknowledged to me that they each executed the same for the purpose and
considerations therein expressed.
Given under my hand and seal of office, this ______ day of _________, 20__.
______________________
Notary Public in and for the State of Texas
4.

Execution and recordation.
a.
When an improvement agreement and security are required, the chairperson of
the planning and zoning commission shall endorse approval on the final plat after
the improvement agreement and security have been approved by the city
attorney and all the conditions pertaining to the final plat have been satisfied. A
final plat for which an improvement agreement has been approved shall contain
the following notation on the final plat:
"This Subdivision is subject to an Improvement Agreement pursuant to the City
of Rowlett, Texas Subdivision Ordinance. All or some of the public infrastructure
were not constructed and accepted by the City of Rowlett, Texas prior to approval
of this Final Plat."
b.

When substantial completion of the public improvements is required prior to
recordation of the Final Plat, the Chairperson of the Planning and Zoning
Commission shall endorse approval on the Final Plat after all conditions of
approval have been satisfied and all public improvements are substantially
completed as provided for a written substantial completion letter by the City
Engineer. There shall be written evidence that the required public improvements
have been substantially completed and have been completed in a manner
satisfactory to the City as shown by a letter signed by the City Engineer stating
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that the necessary dedication of public lands and substantial completion of public
improvements have been accomplished.
c.
The property owner shall be responsible for filing the final plat with the
appropriate county clerk. Simultaneously with the filing of the final plat, the
property owner shall record such other agreements of dedication and legal
documents as shall be required to be recorded by the planning and zoning
commission and the city attorney. The final plat, bearing all required signatures,
shall be recorded after final approval and within five working days of its receipt.
One copy of the recorded final plat, with street addresses assigned, will be
forwarded to the owner by the city staff.
d.
Approval of a final plat shall certify compliance with the regulations of the City of
Rowlett pertaining to the subdivision. An approved and signed final plat may be
filed with the appropriate county clerk as a record of the Subdivision and may be
used to reference lots and interests in property thereon defined for the purpose
of conveyance and development as allowed by these regulations.
5.
Expiration of final plat approval.
a.
If public improvements for a subdivision have not been constructed and accepted
by the city and the corresponding final plat for said subdivision has not been filed
in the appropriate county plat records within two years after the date of final plat
approval by the planning and zoning commission, said final plat shall be null and
void and shall conclusively be deemed to be withdrawn without further action by
the city. This provision shall not apply to final plats approved by the city prior to
the effective date of this section.
b.
Final plats approved prior to the effective date of this section shall become null
and void and shall be conclusively deemed to be withdrawn without further action
by the city on January 1, 2019, if the public improvements for the subdivision
have not been constructed and accepted by the city and the corresponding final
plat for said subdivision filed in the appropriate county plat records.
c.
An approved, unexpired final plat may be extended once by the planning and
zoning commission upon written request, for a period not to exceed 12 months
provided:
(1) Good cause is shown by the developer; and
(2) There has been no significant change in development conditions affecting
the subdivision; and
(3) The final plat continues to comply with all applicable, regulations, standards
and this chapter.
Vacating plats, replats and amending plats
1.
Vacating plats.
a.
The owners of the tract covered by a plat may vacate the plat at any time before
any lot in the plat is sold. The plat is vacated when a signed, acknowledged
instrument declaring the plat vacated is approved and recorded in the manner
prescribed for the original plat.

b.

2.

3.

If lots have been sold, the plat, or any part of the plat may be vacated on the
application of all the owners of lots in the plat with approval obtained in the
manner prescribed for the original plat.
c.
The planning and zoning commission shall disapprove any vacating instrument
which abridges or destroys public rights in any of the public uses, improvements,
streets or alleys.
d.
Upon approval and recording with the appropriate county clerk, the vacated plat
has no effect.
Re-platting without vacating preceding plat.
a.
A re-plat of a subdivision or part of a subdivision may be recorded and is
controlled over the preceding plat without vacation of that plat if the replat:
(1) Is signed and acknowledged by only the owners of the property being
platted;
(2) Does not attempt to amend or remove any covenants or restrictions; and
(3) Is approved, after a public hearing on the matter, by the planning and
zoning commission.
b.
An application for a replat shall follow the same procedure required for
preliminary and final plats.
Additional requirements for certain replats.
a.
In addition to compliance with final platting procedures in this Code, a replat
without vacation of the preceding plat must conform to the requirements of this
section if:
(1) During the preceding five years any of the area to be replatted was limited
by an interim or permanent zoning classification to residential use for not
more than two residential units per lot; or
(2) Any lot in the preceding plat was limited by deed restrictions to residential
use for not more than two residential units per lot.
b.
Notice of the public hearing as required by this Code shall be given before the
15th day before the date of the public hearing by:
(1) Publication in the official newspaper; and
(2) By written notice, with a copy of Texas Local Government Code Section
212.015(c) attached, forwarded to the owners of lots that are in the original
subdivision and that are within 200 feet of the lots to be replatted as
indicated on the most recently approved city tax rolls of the property upon
which the replat is requested.
c.
If the proposed re-plat requires a waiver and is protested in accordance with this
subsection, the proposed re-plat must receive, in order to be approved, the
affirmative vote of at least three-fourths of the members present at the meeting
of the planning and zoning commission. For a legal protest, written instruments
signed by owners of at least 20 percent of the area of the lots or land immediately
adjoining the area covered by the proposed re-plat and extending 200 feet from
that area, but within the original subdivision, must be filed with the planning and
zoning commission prior to the close of the public hearing.

d.

G.

In computing the percentage of land area, the area of streets and alleys shall be
included.
e.
Compliance with section 77-806.F.3.c and 77-806.F.3.d is not required for
approval of a replat of part of a preceding plat if the area to be re-platted was
designated or reserved for other than single or duplex family residential use by
notation on the last legally recorded plat or in the legally recorded restrictions
applicable to the plat.
4.
Administrative approval of certain amending plats, minor plats and re-plats.
a.
The director of development services is authorized to approve the following:
(1) Amending plats described by Section 212.016 Texas Local Government
Code;
(2) Minor plats involving four or fewer lots fronting an existing street and not
requiring the creation of any new street or extension of municipal facilities;
and
(3) A replat under Section 212.0145 Tex. Loc. Gov't Code that does not require
the creation of any new street or the extension of municipal facilities.
b.
The director of development services may for any reason elect to present an
amending plat, minor plat or re-plat meeting the requirements of this section to
the planning and zoning commission for approval.
c.
Any amending plat, minor plat or re-plat meeting the requirements of this section
which the director of development services fails or refuses to approve shall be
submitted to the planning and zoning commission for approval.
Conveyance plats
1.
General. A conveyance plat is a boundary survey drawn as a plat. Easements,
dedications and reservations may be recorded on a conveyance plat. Engineering
plans are not required to process a conveyance plat, unless the developer plans to
construct limited improvements on the property. Development fees are not collected
at the time of conveyance plat approval.
2.
Purpose. The purpose of a conveyance plat is to subdivide land and to provide for
recordation of same, for the purpose of conveying (i.e., selling) the property without
developing it. A conveyance plat may be used to convey the property or interests
therein; however, a conveyance plat does not constitute approval for any type of
development on the property. A Conveyance Plat is an interim step in the subdivision
and development of land.
3.
Applicability. A conveyance plat may be used in lieu of a final plat to record the
subdivision of property in the following instances:
a. To record the remainder of a parent tract that is larger than five acres, and that is
created by the record platting of a portion of the parent tract, provided that the
remainder is not intended for immediate development; or
b. To record the subdivision of a property into parcels, five acres or smaller in area,
that are not intended for immediate development, provided that each parcel has
direct access to all required public improvements (water, sanitary sewer, storm
sewer) via dedicated easements or direct adjacency to existing infrastructure, each
parcel has frontage on an existing public right-of-way, and each parcel has
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frontage on an existing public right-of-way, and the proposed lot meets the
minimum lot dimension requirements as stipulated in this Code.
4.
Certification. The conveyance plat shall contain a certification note on the plat face, as
follows:
“This Conveyance Plat shall not convey any rights to Development or guarantee
of public utilities, public or private access, or issuance of addressing and permits,
without compliance with all Subdivision rules and regulations and the approval and
recording of a Final Plat. A Conveyance Plat is filed for record in the appropriate
County Clerk office upon administrative approval by the Director of Development
services.”
Completion and maintenance of public improvements
1.
Construction plan procedure.
a.
General application requirement. Construction plans shall be prepared by or
under the supervision of a professional engineer or architect registered in the
State of Texas as required by state law governing such professions. Plans
submitted for review by the city shall be dated and bear the responsible
engineer's or architect's name, serial number and the designation of "engineer,"
"professional engineer" or "P.E." or "architect" and an appropriate stamp or
statement near the engineer's or architect's identification, stating that the
documents are for preliminary review and are not intended for construction. Final
plans acceptable to the city shall bear the seal and signature of the engineer or
architect and the date signed on all sheets of the plans. Public works construction
in streets, alleys or easements which will be maintained by the city shall be
designed by a professional engineer registered in the State of Texas.
b.
Construction plan review procedure. Copies of the construction plans, including
a copy of the approved preliminary plat and payment for the construction plan
review fee shall be submitted to the city engineer for final approval. The plans
shall contain all necessary information for construction of the project, including
screening walls and other special features. All materials specified shall conform
to the standard specifications and standard construction details of the city. Each
sheet of the plans shall contain a title block including space for the notation of
revisions. This space is to be completed with each revision to the plan sheet and
shall clearly note the nature of the revision and the date the revision was made.
The city engineer will release the plans for construction, after payment of all
inspection fees and a pre-construction conference is held. Upon such release,
each contractor shall maintain one set of plans stamped with city release at the
project site at all times during construction.
c.
Failure to commence construction. If commencement of construction has not
occurred within one year after approval of the plans, resubmittal of plans may be
required by the city engineer for meeting current standards and engineering
requirements. For purposes of this section "Commencement of Construction"
shall mean:
(1) Issuance of construction permit(s); and
(2) Grading of the land.

2.

Improvement agreements.
a.
Substantial completion of improvements. Except as provided below, before the
final plat is approved by the planning and zoning commission or the director of
development services, all applicants shall be required to make substantially
complete, in accordance with the city's direction and to the satisfaction of the city
engineer, all street, sanitary and other public improvements, including lot
improvements on the individual residential lots of the subdivision as required in
these regulations and specified in the final plat, and to dedicate those public
improvements to the city. As used in this section, "lot improvements" refers to
grading and installation of improvements required for proper drainage and
prevention of soil erosion.
b.
Agreement. The city council, considering the recommendation of the planning
and zoning commission, may waive the requirement that the applicant complete
and dedicate all public improvements prior to approval of the final plat, and may
permit the owner to enter into an improvement agreement by which the owner
covenants to complete all required public improvements no later than two years
following the date on which the final plat is signed. The city council may also
require the owner to complete and dedicate some required public improvements
prior to approval of the final plat and to enter into an improvement agreement for
completion of the remainder of the required improvements during such two-year
period. The improvement agreement shall contain such other terms and
conditions as are agreed to by the owner and the city.
c.
Improvement agreement required for oversize reimbursement. The city shall
require an improvement agreement pertaining to any public improvement for
which the developer shall request reimbursement from the city for oversize costs.
d.
Security. The improvement agreement shall require the owner to provide
sufficient security covering the completion of the public improvements. The
security shall be in the form of cash escrow or, where authorized by the city, a
letter of credit or other security acceptable to the city attorney. Security shall be
in an amount equal to 100 percent of the city's estimated cost of completion of
the required public improvements and lot improvements. In addition to all other
security, for completion of those public improvements where the city participates
in the cost, the owner shall provide a performance bond from the contractor, with
the city as a co-obligee. The issuer of any surety bond and letter of credit shall
be subject to the approval of the city attorney.
e.
Letter of credit. If the planning and zoning commission authorizes the owner to
post a letter of credit as security for its promises contained in the improvement
agreement, the letter of credit shall:
(1) Be irrevocable;
(2) Be for a term sufficient to cover the completion, maintenance and warranty
periods but in no event less than two years; and
(3) Require only that the city present the issuer with a sight draft and a
certificate signed by an authorized representative of the city certifying to
the city's right to draw funds under the letter of credit.

f.

g.

h.

i.

Letter of credit reductions. As portions of the public improvements are
completed, the developer may make application to the city engineer to reduce
the amount of the original letter of credit.
(1) The city engineer, if satisfied that such portion of the improvements has
been completed in accordance with city construction standards, may cause
the amount of the letter of credit to be reduced by such amount deemed
appropriate, so that the remaining amount of the letter of credit adequately
insures the completion of the remaining public improvements.
(2) Upon the dedication of and acceptance by the city of all required public
improvements, the city shall authorize a reduction in the security to ten
percent of the original amount of the security if the owner is not in breach
of the improvement agreement. The remaining security shall be security for
the owner's covenant to maintain the required public improvements and the
warrant that the improvements are free from defect for two years thereafter.
Temporary improvements. The owner shall build and pay for all costs of
temporary improvements required by the planning and zoning commission and
shall maintain those temporary improvements for the period specified by the
planning and zoning commission. Prior to construction of any temporary
improvement, the owner shall file with the city a separate improvement
agreement and escrow, or where authorized, a letter of credit, in an appropriate
amount for such temporary improvements, which improvement agreement and
escrow or letter of credit shall ensure that the temporary improvements will be
properly constructed, maintained, and removed.
Units of government. Governmental units may file, in lieu of the contract and
security, a certified resolution or ordinance agreeing to comply with the
provisions of this section.
Failure to complete improvements. For plats for which no improvement
agreement has been executed and no security has been posted, if the public
improvements are not completed within the period specified by the city, the
preliminary plat approval shall be deemed to have expired. In those cases where
an improvement agreement has been executed and security has been posted
and required public improvements have not been installed within the terms of the
agreement, the city may:
(1) Declare the agreement to be in default and require that all the public
improvements be installed regardless of the extent of completion of the
development at the time the improvement agreement is declared to be in
default;
(2) Suspend final plat approval until the public improvements are completed
and record a document to that effect for the purpose of public notice;
(3) Obtain funds under the security and complete or cause the public
improvements to be completed;
(4) Assign its right to receive funds under the security to any third party,
including a subsequent owner of the subdivision for which public
improvements were not constructed, in whole or in part, in exchange for

3.

4.

that subsequent owner's promise to complete the public improvements in
the subdivision; and
(5) Exercise any other rights available under the law.
j.
Acceptance of dedication offers. Acceptance of formal offers of dedication of
street, public areas, easements, and parks shall be by authorization of the city
engineer. The approval by the planning and zoning commission of a plat,
whether preliminary or final, shall not in and of itself be deemed to constitute or
imply the acceptance by the city of any street, easement, or park shown on plat.
The planning and zoning commission may require the plat to be endorsed with
appropriate notes to this effect.
k.
Maintenance of public improvements. The owner shall maintain all required
public improvements for a period of two years following the acceptance by the
city and shall provide a warranty that all public improvements shall be free from
defect for a period of two years following such acceptance by the city.
Construction procedures.
a.
Permit required. A permit is required from the city prior to commencement of any
subdivision development work in the city which affects erosion control,
vegetation or tree removal or a floodplain.
b.
Preconstruction conference. The city engineer may require that all contractors
participating in the construction meet for a preconstruction conference to discuss
the project prior to release of a permit.
c.
Conditions prior to authorization. Prior to authorizing release of a construction
permit, the city engineer shall be satisfied that the following conditions have been
met:
(1) The preliminary plat shall be approved by the planning and zoning
commission;
(2) All required contract documents shall be completed and filed with the city
engineer;
(3) All necessary off-site easements or dedications required for city
infrastructure and not shown on the final plat must be conveyed solely to
the city, with proper signatures affixed. The original of the documents shall
be returned to the engineering department prior to approval and release of
the engineering plans and issuance of a permit;
(4) All contractors participating in the construction shall be provided, at the
developer's cost, with a set of approved plans bearing the stamp of release
of the engineering department. One set of these plans shall remain on the
job site at all times;
(5) A complete list of the contractors, their representatives on the site, and
telephone numbers where a responsible party may be reached at all times
must be submitted to the City Engineer at least 24 hours prior to the
preconstruction meeting; and
(6) All applicable fees must be paid to the city.
Inspection of public improvements.

a.

b.

c.
d.

General procedure. Construction inspection shall be supervised by the city
engineer. Construction shall be in accordance with the approved plans, the
standard specifications, and the standard construction details of the city. Any
change in design required during construction should be made by the engineer
whose seal and signature are shown on the plans. Another engineer may make
revisions to the original engineering plans if so authorized by the owner of the
plans and if those revisions are noted on the plans or documents, provided such
revisions are permitted by the Texas Engineering Practice Act. All revisions shall
be approved by the city engineer. If the city engineer's inspection finds that any
of the required public improvements have not been constructed in accordance
with the city's standard construction details and standard specifications, the
owner shall be responsible for completing and/or correcting the public
improvements.
Certificate of satisfactory completion. The city will not accept dedication of
required public improvements until the applicant's engineer or surveyor has
certified to the city engineer, through submission of record drawings, indicating
location, dimensions, materials, and other information required by the planning
and zoning commission or city engineer that all required public improvements
have been completed. The record drawings shall also include a complete set of
drawings of the paving, drainage, water, sanitary sewer or other public
improvements, showing that the layout of the line and grade of all public
improvements is in accordance with construction plans for the plat, and all
changes made in the plans during construction and containing on each sheet a
record drawing stamp bearing the signature of the engineer and the date. The
engineer or surveyor shall also furnish a paper copy of the final plat and
engineering plans along with digital copies of the plans in Portable Document
Format ("PDF") and Computer Assisted Design Drawings ("CADD"), in such a
format that is compatible with the city's CADD system. The developer shall
provide a maintenance bond executed by a corporate surety duly authorized to
do business in the State of Texas, payable to the city and approved by the city
as to form, to guarantee the maintenance of the construction for a period of two
years after its completion and acceptance by the city. In lieu of a maintenance
bond the developer may submit either an irrevocable letter of credit payable to
the city and approved by the city as to form, or a cash bond payable to the city
and approved as to form. The amount of the maintenance bond, letter of credit
or cash bond shall be at least ten percent of the full cost of the infrastructure in
the subdivision, as determined by the construction costs. When such
requirements have been met the city engineer shall thereafter accept the public
improvements.
Acceptance of the development shall mean that the developer has transferred
all rights to all the public improvements to the city for use and maintenance.
Upon acceptance of the required public improvements, the city engineer shall
submit a certificate to the developer stating that all required public improvements
have been satisfactorily completed.

5.

6.

7.
8.

Deferral of required improvements.
a.
The planning and zoning commission may upon petition of the owner defer at
the time of final approval, subject to appropriate conditions, the provision of any
or all public improvements are not required in the interests of the public health,
safety and general welfare.
b.
Whenever a petition to defer the construction of any public improvement required
under these regulations is granted by the planning and zoning commission, the
owner shall deposit in escrow the developer's share of the costs of the future
public improvements with the city prior to approval of the final plat, or the owner
may execute a separate improvement agreement secured by a cash escrow or,
where authorized, a letter of credit guaranteeing completion of the deferred
public improvements upon demand of the city.
Issuance of building permits and certificates of occupancy. No building permit shall be
issued for a lot or building site unless the lot or site has been officially recorded by a
final plat approved by the City of Rowlett, and all public improvements as required for
Final Plat approval have been completed, except as permitted below:
a.
Building permits may be issued for nonresidential and multi-family (apartments)
development provided that a preliminary plat is approved by the city and civil
construction plans have been released by the city engineer. Building construction
will not be allowed to surpass the construction of fire protection improvements.
b.
The city engineer may authorize residential building permits for a portion of a
subdivision, provided that a preliminary plat has been approved and all public
improvements have been completed for that portion of the development,
including but not limited to those required for fire and emergency protection.
Notwithstanding, no lot may be sold or title conveyed until a final plat approved
by the city has been recorded.
c.
No certificate of occupancy shall be issued for a building or the use of property
unless all subdivision improvements have been completed and a final plat
approved by the city has been recorded. Notwithstanding the above, the city
building official may authorize the occupancy of a structure provided that an
agreement providing cash escrow, a letter of credit, or other sufficient surety is
approved by the city for the completion of all remaining public improvements.
Utility connections. Utility connections for individual lots are not authorized until a final
plat has been approved in accordance with this chapter.
Withholding improvements.
a.
The city hereby defines its policy to be that the city will withhold all city
improvements of whatsoever nature, including the maintenance of streets and
the furnishing of sewage facilities and water service from all additions which have
not been constructed and approved in accordance with this chapter.
b.
The City of Rowlett may withhold the issuing of a street number or building permit
for the erection of any building in the City of Rowlett on a newly subdivided parcel
of land until all the requirements of these subdivision regulations have been
complied with, including installation of and acceptance by the city of all water
works, sewage and paving improvements for the area designated.

9.

I.

As-built plans.
a.
The developer or his engineer shall present the city with one digital copy and
three black line complete "AS BUILT" sets of plans for all paving, drainage
structures, water mains and sewer mains before final acceptance of the new
developments. Digital copies requested shall be in conformance with those
requirements established in the User Manual.
Subdivision variance
1.
General. Where the Commission finds that unreasonable hardships or difficulties
may result from strict compliance with these regulations and/or the purposes of these
regulations may be served to a greater extent by an alternative proposal, it may
approve variances to these subdivision regulations so that substantial justice may be
done and the public interest secured; provided that the variance shall not have the
effect of nullifying the intent and purpose of these regulations; and further provided
the Commission shall not approve variances unless it shall make findings based
upon the evidence presented to it in each specific case that:
a.
The granting of the variance will not be detrimental to the public safety, health,
or welfare or injurious to other property;
b.
The conditions upon which the request for a variance is based are unique to
the property for which the variance is sought and are not applicable generally
to other property.
c.
Because of the particular physical surroundings, shape or topographical
conditions of the specific property involved, a particular hardship to the owner
would result, as distinguished from a mere inconvenience, if the strict letter of
these regulations is carried out;
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1. DEFINITIONS
City Engineer - The City Engineer or his designated appointee.
Director of Public Works –

2. GENERAL DESIGN CRITERIA
PURPOSE
The purpose of this manual is to provide guidelines to the city departments, consultants, engineers, and
qualified individuals, both private and public, for the effective and sustainable design of drainage and
stormwater facilities, as well as:


To ensure adequate stormwater drainage and flood control



Protect public health and safety due to flooding



Control runoff within and from the site to minimize flood risk to people and properties



Assess discharges from the site to minimize downstream bank and channel erosion



Reduce pollutants in stormwater runoff to protect water quality.

This document serves as a supplement to ordinance. In case of conflict between this document and the
ordinance, the more restrictive shall take precedence.

SCOPE
The formulas, graphs, and procedures contained in this manual addresses storm conditions relative to the City of
Rowlett and were developed through review of well-established engineering practices and publications. The
ultimate responsibility for the actual design however, remains with the design engineer through the application
of sound engineering judgment.

DEVIATIONS AND APPEALS
Deviation and variances from the requirements of this manual may be granted by the City Engineer granted that
the requested deviation:


Is not detrimental to the public welfare,



Does not involve special conditions or circumstances that affect the drainage facility in question,



Is supported by an engineering study performed by a Professional Engineer,



Is not based on financial interests only.

The final decision of the appeal or variance shall be provided in writing by the City Engineer.
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STORM EVENTS
This manual takes in to consideration the following storm events:


1-year, 24-hour storm event (simply referred to as 1-year event)



25-year, 24-hour storm event (simply referred to as 25-year event)



100-year, 24-hour storm event (simply referred to as 100-year event)

ANALYSIS AND CONCEPTUAL PLAN
Based on the review of existing conditions and site analysis, the design engineer shall develop and submit a
Conceptual Plan for the project. The Conceptual Plan allows the design engineer to propose a potential site layout
and gives the developer and the city a “first look” at the stormwater management system for the proposed
development. As part of this process the following guidelines should be used:


Preserve natural feature conservation areas



Fit the development to the terrain and minimize land disturbance



Attempt to reduce impervious surface area through various techniques



Preserve and utilize the natural drainage system wherever possible

This serves to integrate the overall stormwater system design into the site design in order to achieve the most
cost-effective and environmentally sensitive approach to reduce the impacts of development.

DRAINAGE STRUCTURES AESTHETICS
Drainage design in the urban environment must also consider appearance as an integral part of the design. In an
effort to maintain the natural aesthetics of its existing floodplains, the City of Rowlett strongly encourages
preservation of the natural floodplains as greenbelt areas, and in some cases, the City may require the floodplain
to be designated as a deed restricted greenbelt area. When utilized, the design of drop structures and other
hydraulic structures should blend with the natural surroundings as much as possible to maintain the aesthetics
of the natural channel.

DOWNSTREAM ASSESSMENT
The downstream impacts of development must be carefully evaluated. The purpose of the downstream
assessment is to protect downstream properties from increased flooding and downstream channels from
increased erosion potential due to upstream development. The importance of the downstream assessment is
particularly evident for larger sites or developments that have the potential to dramatically impact downstream
areas. The cumulative effect of smaller sites, however, can be just as dramatic. The complete process is outlined
in the iSWM hydrology manual (April 2010, Revised 9/2014).
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DETENTION REQUIREMENTS
Storm water detention systems may be required to reduce the peak runoff if there is an increase in runoff and
the existing storm system is unable to convey the additional storm water. The City Engineer may grant a variance
from detention requirements granted that the conditions outlined in section DEVIATIONS AND APPEALS are
met.

DRAINAGE DESIGN COMPUTATIONS
Computations and results of analyses to support all drainage designs shall be submitted to the City Engineer for
review as part of the Final Drainage Plan and shall be summarized in the form of the standard computation
sheets contained in this manual. Computer programs (other than spreadsheets) used to perform computations
shall be limited to those referenced in this manual, unless approved in advance by the City Engineer. All
computations submitted shall be certified by an engineer experienced in municipal storm water drainage design
and licensed in the State of Texas in accordance with the requirements set forth by the Texas Board of
Professional Engineers and in accordance with the City of Rowlett Storm Water Management Ordinances. Storm
water runoff computations used for design shall be based on fully developed watershed conditions in
accordance with the City of Rowlett Storm Water Management Ordinances and this manual. There may be
instances in which existing or interim conditions represent the most critical condition and these should also be
reasonably considered in the design. The goal of every design should be the protection of life and property for all
reasonably foreseeable conditions (this requires the exercise of prudent engineering judgment based on
experience and training).

CONSTRUCTION OF DRAINAGE FACILITIES
Development activities associated with the construction of drainage facilities must minimize erosion caused by
construction. The protection of desirable trees and vegetation shall be maximized during construction of
development activities.

MAINTENANCE OF DRAINAGE FACILITIES
All floodplain and drainage easement areas shall be maintained by the property owner. However, in order to
maintain the conveyance capacity of drainage systems (excluding detention) dedicated to and accepted by the
City of Rowlett, floodplain and drainage easements may be maintained by the City of Rowlett. The City Engineer
may approve a situation where a drainage system is not dedicated to the City of Rowlett. In such case, the
drainage system shall be owned and fully maintained by the property owner. All detention ponds and associated
private piping systems shall be fully maintained by the responsible property owner(s). Offsite and regional
detention require a pond maintenance agreement which identifies the parties responsible for facilities and pond
maintenance.

3. HYDROLOGIC METHODS
OVERVIEW
In order to estimate the amount of runoff from a site the following methods have been accepted:


Rational Method
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Modified Rational Method



SCS Unit Hydrograph Method



Snyder Unit Hydrograph Method

Table 3.1 Table of Accepted Hydrologic Methods

Size Limitations1

Method

Comments

Rational

0 – 100 acres

Method can be used for estimating peak flows and the
design of small site or subdivision storm sewer systems.

Modified Rational

0 – 200 acres

Method can be used for estimating runoff volumes for
storage design.

Unit Hydrograph (SCS)

Snyder Hydrograph

Any Size

Method can be used for estimating peak flows and
hydrographs for all design applications.

> 200 acres

Method can be used for estimating peak flows and
hydrographs for all design applications.

THE RATIONAL METHOD
The Rational Method can be used to estimate stormwater runoff peak flows for the design of gutter flows,
drainage inlets, storm drainpipe, culverts, and small ditches. It is most applicable to small, highly impervious
areas. The recommended maximum drainage area that should be used with the Rational Method is 200 acres.
The Rational Method should not be used for calculating peak flows downstream of bridges, culverts, or storm
sewers that may act as restrictions causing storage, which impacts the peak rate of discharge.
The Rational Formula estimates the peak rate of runoff at any location in a watershed as a function of the
drainage area, runoff coefficient, and the mean rainfall intensity for a duration equal to the time of
concentration, Tc (the time required for water to flow from the most remote point of the basin to the location
being analyzed).
The Rational Formula is expressed as follows:
Equation 3.1

𝑄 = 𝐶𝐼𝐴
where

Q

maximum rate of runoff (cfs)

C

runoff coefficient representing a ratio of runoff to rainfall

I

average rainfall intensity for a duration equal to the tic
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(in/hr)
A

drainage area contributing to the design location (acres)

TIME OF CONCENTRATION
Time of concentration (Tc) is the time required for runoff to travel from the hydraulically most distant point in the
watershed to the outlet. The hydraulically most distant point is the point with the longest travel time to the
watershed outlet, and not necessarily the point with the longest flow distance to the outlet. Time of concentration
is generally applied only to surface runoff and may be computed using many different methods. Time of
concentration will vary depending upon slope and character of the watershed and the flow path. In hydrograph
analysis, time of concentration is the time from the end of excess rainfall to the point on the falling limb of the
dimensionless unit hydrograph (point of inflection) where the recession curve begins.

The following formulas can be used to estimate the time of concentration:

Total time of concentration
Sheet flow

Shallow concentrated flow
Open channel flow

𝑇𝑐 = 𝑇𝑡1 + 𝑇𝑡2 + 𝑇𝑡3 +. . . +𝑇𝑡𝑛
𝑇𝑡 =
𝑇𝑡 =

0.007(𝑛𝐿)0.8

Equation 3.2
Equation 3.3

√𝑃2 𝑆 0.4
𝐿
3600𝑉

Equation 3.4

The following formulas can be used to estimate average velocities for estimating travel time for shallow concentrated:

Unpaved

𝑉𝑢𝑛𝑝𝑎𝑣𝑒𝑑 = 16.13√𝑆

Equation 3.5

Paved

𝑉𝑝𝑎𝑣𝑒𝑑 = 20.33√𝑆

Equation 3.6
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Figure 3.1- Rational Formula - Overland Time of Flow Nomograph (iSWM)

Although there is no formula for the graph shown in Figure 3.1- Rational Formula - Overland Time of Flow
Nomograph (iSWM), the formula often used, which seems to match the nomograph very closely, is as
follows:
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Equation 3.7

1

𝑇𝑐 =
where:

𝑇𝑐
C
D
S

1.8(1.1 − 𝐶)𝐷2
1

𝑆3
time of concentration (min)
average or composite runoff coefficient
distance from upper end of watershed to outlet (ft)
average slope along distance “D”, in percent (ft/100 ft)
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Figure 3.2 – Manning’s Equation Nomograph (iSWM)
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Table 3.2 Minimum times of concentration

Type of Area

Minimum Inlet Time (min)

Parks & Open Areas

20

Single Family Residential

15

Multi-Family Residential

10

Commercial/Business

10

Roofs & Paved Areas

5

Use of the Rational Formula requires the time of concentration (Tc) for each design point within the drainage
basin. The duration of rainfall is then set equal to the time of concentration and is used to estimate the design
average rainfall intensity Table 3.3 Rainfall Intensity (I). The time of concentration consists of an overland flow
time to the point where the runoff is concentrated or enters a defined drainage feature (e.g., open channel) plus
the time of flow in a closed conduit or open channel to the design point.
Figure 3.1 can be used to estimate overland flow time. For each drainage area, the distance is determined from
the inlet to the most remote point in the tributary area. From a topographic map, the average slope is determined
for the same distance. The runoff coefficient (C) is determined by the procedure described in a subsequent
section of this chapter. In urban areas, the length of overland flow distance should realistically be no more than
50 – 100 feet.
Although there is no formula for the graph shown in Figure 3.1, the formula often used, which seems to match
the nomograph very closely, is as follows:

Example: Given the following values, determine the time of concentration using (1) Equation 2.7, and (2)
Figure 2.1: D = 250 ft, C = 0.7, S = 0.50% slope.
1. Figure 2.1 gives approximately 15 minutes.
2. Tc = 1.8(1.1 – 0.7)(250)0.5/(0.50)(1/3) = 14.34 min
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Table 3.4 Rainfall Intensity (I)
The following rainfall intensity tables should be used for the appropriate county.

Dallas County Rainfall Data
Return Period (Years)
Coefficients

0.083

0.250

2

5

10

25

50

100

e

0.83258

0.81545

0.80449

0.79827

0.78187

0.77019

0.75870

b

47.679

55.179

70.024

79.931

87.970

94.058

100.079

10

12

13

13

13

d
Hours

1

9

Minutes

13

Rainfall Intensity (inches per hour)

5

5.30

6.06

7.17

7.96

9.18

10.15

11.17

6

5.00

5.75

6.85

7.62

8.80

9.74

10.72

7

4.74

5.48

6.55

7.31

8.45

9.36

10.31

8

4.51

5.23

6.29

7.03

8.14

9.02

9.94

9

4.30

5.00

6.05

6.78

7.85

8.70

9.59

10

4.11

4.80

5.82

6.54

7.58

8.41

9.27

11

3.94

4.61

5.62

6.32

7.33

8.14

8.98

12

3.78

4.44

5.43

6.12

7.10

7.88

8.70

13

3.64

4.28

5.26

5.93

6.89

7.65

8.45

14

3.50

4.13

5.09

5.76

6.69

7.43

8.21

15

3.38

4.00

4.94

5.59

6.50

7.22

7.99

16

3.27

3.87

4.80

5.44

6.32

7.03

7.78

17

3.16

3.75

4.66

5.29

6.16

6.85

7.58

18

3.07

3.64

4.54

5.15

6.00

6.68

7.39

19

2.97

3.54

4.42

5.03

5.85

6.52

7.22

20

2.89

3.45

4.31

4.90

5.72

6.37

7.05

21

2.81

3.35

4.20

4.79

5.58

6.22

6.89

22

2.73

3.27

4.10

4.68

5.46

6.08

6.74

23

2.66

3.19

4.01

4.57

5.34

5.95

6.60

24

2.59

3.11

3.92

4.48

5.23

5.83

6.46

25

2.53

3.04

3.83

4.38

5.12

5.71

6.34
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0.500

0.750

26

2.47

2.97

3.75

4.29

5.02

5.60

6.21

27

2.41

2.90

3.68

4.21

4.92

5.49

6.09

28

2.36

2.84

3.60

4.12

4.82

5.39

5.98

29

2.31

2.78

3.53

4.05

4.73

5.29

5.87

30

2.26

2.73

3.46

3.97

4.65

5.19

5.77

31

2.21

2.67

3.40

3.90

4.56

5.10

5.67

32

2.17

2.62

3.34

3.83

4.48

5.01

5.57

33

2.12

2.57

3.28

3.76

4.41

4.93

5.48

34

2.08

2.52

3.22

3.70

4.33

4.85

5.39

35

2.04

2.48

3.16

3.64

4.26

4.77

5.31

36

2.00

2.43

3.11

3.58

4.20

4.69

5.22

37

1.97

2.39

3.06

3.52

4.13

4.62

5.14

38

1.93

2.35

3.01

3.46

4.07

4.55

5.07

39

1.90

2.31

2.96

3.41

4.01

4.48

4.99

40

1.87

2.27

2.92

3.36

3.95

4.42

4.92

41

1.84

2.24

2.87

3.31

3.89

4.36

4.85

42

1.81

2.20

2.83

3.26

3.83

4.30

4.79

43

1.78

2.17

2.79

3.22

3.78

4.24

4.72

44

1.75

2.13

2.75

3.17

3.73

4.18

4.66

45

1.72

2.10

2.71

3.13

3.68

4.12

4.60

46

1.70

2.07

2.67

3.08

3.63

4.07

4.54

47

1.67

2.04

2.63

3.04

3.58

4.02

4.48

48

1.65

2.01

2.60

3.00

3.54

3.97

4.42

49

1.62

1.98

2.56

2.96

3.49

3.92

4.37

50

1.60

1.96

2.53

2.93

3.45

3.87

4.32

51

1.58

1.93

2.50

2.89

3.41

3.82

4.27

52

1.56

1.91

2.47

2.85

3.36

3.78

4.22

53

1.53

1.88

2.44

2.82

3.32

3.73

4.17

54

1.51

1.86

2.41

2.79

3.29

3.69

4.12
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55

1.49

1.83

2.38

2.75

3.25

3.65

4.07

56

1.48

1.81

2.35

2.72

3.21

3.61

4.03

57

1.46

1.79

2.32

2.69

3.17

3.57

3.99

58

1.44

1.77

2.30

2.66

3.14

3.53

3.94

59

1.42

1.75

2.27

2.63

3.11

3.49

3.90

1

60

1.40

1.73

2.24

2.60

3.07

3.45

3.86

2

120

0.83

1.04

1.38

1.61

1.92

2.18

2.45

3

180

0.61

0.76

1.02

1.20

1.44

1.63

1.85

6

360

0.35

0.44

0.60

0.71

0.86

0.98

1.12

12

720

0.20

0.26

0.35

0.41

0.51

0.58

0.67

24

1440

0.11

0.15

0.20

0.24

0.30

0.35

0.40

100

Table 3.5 Rainfall Intensity (I)
The following rainfall intensity tables should be used for the appropriate county.

Rockwall County Rainfall Data
Return Period (Years)

Hours
0.083

Coefficients

1

2

5

10

25

50

e

0.83417

0.80556

0.79987

0.79563

0.78076

0.76899

0.75652

b

50.825

53.943

69.378

79.520

87.731

93.486

98.870

d

10

10

12

13

13

13

Minutes

13

Rainfall Intensity (inches per hour)

5

5.31

6.09

7.19

7.98

9.19

10.13

11.10

6

5.03

5.78

6.87

7.64

8.81

9.71

10.66

7

4.78

5.50

6.58

7.33

8.46

9.34

10.25

8

4.56

5.26

6.32

7.05

8.14

8.99

9.88

9

4.36

5.03

6.08

6.80

7.85

8.68

9.54

10

4.18

4.83

5.85

6.56

7.59

8.39

9.22

11

4.01

4.64

5.65

6.34

7.34

8.12

8.93

12

3.86

4.47

5.46

6.14

7.11

7.87

8.66
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0.250

0.500

13

3.72

4.31

5.29

5.95

6.89

7.63

8.41

14

3.59

4.17

5.12

5.78

6.69

7.41

8.17

15

3.47

4.03

4.97

5.61

6.51

7.21

7.95

16

3.36

3.91

4.83

5.46

6.33

7.02

7.74

17

3.25

3.79

4.69

5.31

6.16

6.84

7.54

18

3.15

3.68

4.57

5.17

6.01

6.67

7.36

19

3.06

3.58

4.45

5.05

5.86

6.51

7.18

20

2.98

3.48

4.34

4.92

5.72

6.35

7.02

21

2.90

3.39

4.23

4.81

5.59

6.21

6.86

22

2.82

3.31

4.13

4.70

5.47

6.07

6.71

23

2.75

3.23

4.04

4.59

5.35

5.94

6.57

24

2.68

3.15

3.95

4.50

5.23

5.82

6.44

25

2.62

3.08

3.86

4.40

5.13

5.70

6.31

26

2.56

3.01

3.78

4.31

5.02

5.59

6.19

27

2.50

2.94

3.70

4.23

4.92

5.48

6.07

28

2.44

2.88

3.63

4.14

4.83

5.38

5.96

29

2.39

2.82

3.56

4.06

4.74

5.28

5.85

30

2.34

2.76

3.49

3.99

4.65

5.18

5.75

31

2.29

2.71

3.43

3.92

4.57

5.09

5.65

32

2.25

2.66

3.36

3.85

4.49

5.01

5.55

33

2.21

2.61

3.30

3.78

4.42

4.92

5.46

34

2.16

2.56

3.25

3.72

4.34

4.84

5.37

35

2.12

2.51

3.19

3.65

4.27

4.76

5.29

36

2.08

2.47

3.14

3.60

4.20

4.69

5.20

37

2.05

2.43

3.09

3.54

4.14

4.62

5.13

38

2.01

2.39

3.04

3.48

4.07

4.55

5.05

39

1.98

2.35

2.99

3.43

4.01

4.48

4.98

40

1.94

2.31

2.94

3.38

3.95

4.41

4.90

41

1.91

2.27

2.90

3.33

3.90

4.35

4.84
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42

1.88

2.24

2.85

3.28

3.84

4.29

4.77

43

1.85

2.20

2.81

3.23

3.79

4.23

4.70

44

1.82

2.17

2.77

3.19

3.73

4.17

4.64

45

1.80

2.14

2.73

3.14

3.68

4.12

4.58

46

1.77

2.11

2.70

3.10

3.64

4.06

4.52

47

1.74

2.08

2.66

3.06

3.59

4.01

4.47

48

1.72

2.05

2.62

3.02

3.54

3.96

4.41

49

1.69

2.02

2.59

2.98

3.50

3.91

4.36

50

1.67

1.99

2.56

2.94

3.45

3.86

4.30

51

1.65

1.97

2.52

2.91

3.41

3.82

4.25

52

1.63

1.94

2.49

2.87

3.37

3.77

4.20

53

1.60

1.92

2.46

2.84

3.33

3.73

4.15

54

1.58

1.89

2.43

2.80

3.29

3.69

4.11

55

1.56

1.87

2.40

2.77

3.25

3.64

4.06

56

1.54

1.85

2.37

2.74

3.22

3.60

4.02

57

1.52

1.82

2.35

2.71

3.18

3.56

3.97

58

1.50

1.80

2.32

2.68

3.15

3.52

3.93

59

1.49

1.78

2.29

2.65

3.11

3.49

3.89

1

60

1.47

1.76

2.27

2.62

3.08

3.45

3.85

2

120

0.88

1.07

1.40

1.62

1.93

2.18

2.45

3

180

0.64

0.79

1.03

1.21

1.44

1.63

1.84

6

360

0.37

0.46

0.61

0.72

0.86

0.98

1.12

12

720

0.21

0.27

0.35

0.42

0.51

0.59

0.67

24

1440

0.12

0.15

0.21

0.24

0.30

0.35

0.40

0.750
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RUNOFF COEFFICIENT “C”
Table 3.6 The following contains the runoff coefficients have been adopted within the City of Rowlett.
Land use

Coefficient

Unimproved

0.30

Open area

0.40

Residential (1/8 acre lot)

0.65

Residential (1/4 acre lot)

0.60

Residential (1/2 acre lot)

0.55

Residential (>= 1 acre lot)

0.45

Multifamily

0.75

Commercial

0.85

Industrial

0.85

Pavement

0.90

THE MODIFIED RATIONAL METHOD
The design of detention using the Modified Rational Method is presented as a non-iterative approach suitable
for spreadsheet calculation (Debo & Reese, 2003).
The allowable release rate can be determined from:
Equation 3.8

𝑄𝑎 = 𝐶𝑎 𝐼𝐴
where: Qa
Ca
I
A

allowable release rate (cfs)
predevelopment Rational Method runoff coefficient
rainfall intensity for the corresponding time of concentration (in/hr) A = area (acres)
area (acres)

The critical duration of storm, the time value to determine rainfall intensity, at which the storage volume is
maximized, is:
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Equation 3.9

2𝐶𝐴𝑎𝑏
𝑇𝑑 = √
−𝑏
𝑄𝑎
where: Td
Qa
C
A
a, b

critical storm duration (min)
allowable release rate (cfs)
developed condition Rational Method runoff coefficient
area (acres)
rainfall factors dependent on location and return period taken from Table 3.7

The required storage volume, in cubic feet can be obtained from the equations below:

𝑉𝑝𝑟𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑟𝑦 = 60[𝐶𝐴𝑎 − √2𝐶𝑎𝑏𝐴𝑄𝑎 +
𝑉𝑚𝑎𝑥 = 𝑉𝑝𝑟𝑒𝑙𝑖𝑚𝑖𝑛𝑎𝑟𝑦
where:

Vpremilinary
Tc
P180
Ptd

𝑄𝑎
+ (𝑏 − 𝑇𝑐 )]
2

Equation 3.10

𝑃180
𝑃𝑡𝑑

Equation 3.11

preliminary required storage (ft3) Vmax = required storage (ft3)
time of concentration for the developed condition (min)
storm depth for the critical duration (in) all other variables are as defined above
storm depth for the critical duration (in) all other variables are as defined above

The Modified Rational Method also often under sizes storage facilities in flat and more sandy areas where the
target discharge may be set too large, resulting in an oversized orifice. In these locations modifications to the C
factor or time of concentration should be considered in the design of the orifice.
Table 3.7 Table for Rainfall Factors “a” and “b” for the Modified Rational Method (1-year through 100-year return periods)

Return Interval
County
Dallas

Rockwall

1

2

5

10

25

50

100

a

99.8

128.85

178.58

210.73

253.77

288.56

327.75

b

14.114

16.624

20.352

21.785

23.03

23.866

24.893

a

107.9

131.23

179.89

212.63

254.36

287.68

325.96

b

15.671

16.882

20.467

22.064

23.178

23.891

24.906

Example: A 5-acre site is to be developed in Dallas. Based on site and local information, it is determined
that streambank protection is not required and that limiting the 25-year and flood mitigation storm is also
not required. The local government has determined that the development must detain the 2-year and 10year storms. Rainfall values are taken from Section 5.0. The following key information is obtained:
Area = 5 acres
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Slope is about 5%
Pre-development Tc = 21 minutes and C factor = 0.22
Post-development Tc = 10 minutes and C factor = 0.80
Steps

2 - year

10 - year

Tc (min)

21

21

i (in/hr)

3.35

4.79

Qa (Equation 1.26)
(cfs)

3.69

5.27

a (from Table 1.18)

128.85

210.73

b (from Table 1.18)

16.624

21.785

Vpre (Equation 1.28a) (ft3)

16,570

26,042

P180 (in)

2.28

3.60

Td (Equation 1.27) (min )

51.52

61.69

Ptd (in)

1.65

2.66

22,897

35,245

Vmax (Equation 1.28b) (ft3)

THE UNIT HYDROGRAPH METHOD
Unit Hydrograph Methods may be used to compute storm water discharges for all watersheds, no matter the
size, and shall exclusively be used to compute storm water discharges produced by:


Watersheds where large, regional storm water detention facilities exist or are anticipated upstream of the
project, or



All watersheds larger than 200 acres.

There are two acceptable unit hydrograph methods for drainage system design in the City of Rowlett: Snyder's
Unit Hydrograph Method and the NRCS (formerly SCS) Dimensionless Unit Hydrograph Method. Any other
method must be approved in advance by the City Engineer. For detailed instructions on the proper use of the
Snyder’s Unit Hydrograph Method, refer to Section 2.1.6 of the iSWM manual (20). Regardless of which unit
hydrograph method is used, rainfall losses due to interception, infiltration, and depression storage should be
deducted from the total rainfall that contributes to runoff.
The procedures for the Natural Resources Conservation Service (NRCS), formerly the Soil Conservation Service
(SCS), method are outlined in “Urban Hydrology for Small Watersheds, TR-55”, (12) published by the NRCS. The
NRCS (formerly SCS) method uses a dimensionless unit hydrograph applied to the peak discharge computed for
a given watershed. The runoff curve number used in design shall be based on fully developed watershed
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conditions. Unless otherwise directed by the City Engineer, Antecedent Moisture Condition (AMC) II shall be
used for all computations except for the design and/or analysis of dams, where AMC III shall be used as specified
by the TCEQ. Table 4.5 contains common runoff curve numbers for AMC II for various land uses. Additional runoff
curve numbers for specific site conditions can be found in the TR-55 manual. Derived runoff curve numbers
based on actual percent imperviousness and land uses may also be used if derived in accordance with standard
engineering procedures and approved by the City Engineer.

4. STREET FLOW
STREET FLOW LIMITATIONS
Streets may be used to convey storm water runoff for the 10-year and 100-year frequency storm events in
accordance with the water spread limitations listed in Table 4.1 Water Spread Limits for Roadways.
Table 4.1 Water Spread Limits for Roadways

Street Classification

Maximum Encroachment and Inundation

Local

No curb overtopping. Flow may spread to crown of street.

Collector

No curb overtopping. Flow spread must leave at least one lane free of water for
10 year storm and must not exceed the top of outer lane curbs for the 100 year
storm event.

Arterial

No curb overtopping. Flow spread must leave at least one lane free of water in
each direction, and should not flood more than two lanes in each direction.

Freeway

No encroachment is allowed onto any traffic lanes.
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Table 4.2 Allowable intersection flows
Table 3.2 – Allowable intersection flows

Street Intersection

10-year Cross Flow

Arterial Streets Collector Streets

None

Street Intersection

None

Residential Streets

Inlet(s) at Intersection (Grade < 3%)

None

Inlet(s) at Intersection (Grade > 3%)

No more than 10% of 10-year flow

No inlets at intersection

Flow in valley gutter less than 3”

The permissible water spread limits are based on the 10-year frequency storm event, but consideration must
also be given to street conveyance of the 100-year frequency storm event. All streets shall be capable of
conveying the 100-year frequency storm event without water exceeding the top of curb, as shown in Figure 4.1
– Maximum Water Spread Limits. This criterion, for utilizing the street right-of-way to convey the major storm
runoff, may require increasing the capacity of the enclosed drainage system, beyond that required for the 10year frequency storm event.
Allowable depths of flow across street intersections for the 10-year frequency storm event are established as
indicated in Table 4.2 Allowable intersection flows.
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Figure 4.1 – Maximum Water Spread Limits
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No lowering of the standard height of street crown shall be allowed for the purposes of obtaining additional
hydraulic capacity. Where additional hydraulic capacity is required, the proposed street gradient must be
increased or curb inlets and storm sewers installed to remove a portion of the flow. For non-curbed streets, the
100-year frequency storm event shall be safely contained within available rights-of-way.
STREET FLOW CALCULATIONS
Evaluation of street flow is based upon open channel hydraulics theory, with the Manning equation modified to
allow direct solution, based on the street cross section. Generally, the street will have a straight or parabolic
section. Figure 4.2 Street Flow Calculations has been prepared for gutter flow capacity as divided into two types,
triangular and parabolic. These street flow calculations are dependent on the shape of the street.

a. Triangular

b. Triangular with Gutter

c. Parabolic

Figure 4.2 - Street Flow Calculations

TYPICAL GUTTER CROSS SECTIONS

FLOW CALCULATIONS FOR STRAIGHT STREET SECTIONS
The direction solution for gutter depth flow for a given flow in straight sections (triangular channel) is based
upon the follow formula:

𝑄=

where:

Q
n
Sx
S
y
T

0.56 5⁄3 1⁄ 8⁄3
𝑆 𝑆 2𝑇
𝑛 𝑥
𝑦
𝑇=
𝑆𝑥

Equation 4.1

Equation 4.2

gutter discharge, (cfs).
Manning's roughness coefficient, 0.016 for concrete or asphalt streets.
crown slope, (ft/ft).
slope of the gutter, (ft/ft).
flow depth in the gutter, (ft).
spread of flow or ponding width, (ft).
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FLOW CALCULATIONS FOR PARABOLIC STREET SECTIONS
The flow capacity in a parabolic street section is less than that of a triangular street section for the same slope and
spread width, but parabolic street sections provide a flatter driving surface for traffic toward the center of the
street and are commonly used for urban streets. Gutter capacity varies with the configuration of the pavement.
For this reason, discharge-spread relationships developed for one pavement configuration are not applicable to
another section with a different crown height. The following procedures for developing conveyance curves for
parabolic pavement sections are taken from the Federal Highway Administration (FHWA) Hydraulic Engineering
Circular No. 22, Second Edition, Section B.3 “Spread - Discharge Relationships for Parabolic Cross Sections” (7).
A parabolic cross section can be described by the following equations:

𝑦 = 𝑎𝑥 − 𝑏𝑥2

Equation 4.3

2𝐻
𝐵
𝐻
𝑏= 2
𝐵

Equation 4.4

𝑎=

where:

H
B

Equation 4.5

crown height, (ft).
half width, (ft).

The relationships between a, b, crown height, H, and half width, B, are shown in Figure 4.3

Figure 4.3 – Properties of a Parabolic Curve

To determine total gutter flow, divide the cross section into segments of equal width and compute the discharge
for each segment by Manning's equation. The parabola can be approximated very closely by 2 ft. chords. The
total discharge will be the sum of the discharges in all segments.
The following procedure illustrates the development of a conveyance curve for a parabolic pavement section
with a half width, B = 24 ft. and a crown height, H = 0.48 ft. The procedure is presented with reference to

Table 4.3 Conveyance Computations, Parabolic Street Section for spreads of 2 ft., 4 ft. and 6 ft. are shown
for illustration purposes.
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Column 1

Choose the width of segment, ∆x, for which the vertical rise will be computed and recorded in
column 1.

Column 2

Compute the vertical rise using equation 6-3. For H = 0.48 ft. and b = 24 ft., and equation 6-3
becomes:
Equation 4.6

𝑦 = 0.04𝑥 − 0.00083𝑥 2
Column 3
Column 4

Column 5

Compute the mean rise, ya, of each segment and record in column 3.
Depth of flow at the curb, d, for a given spread, T, is equal to the vertical rise, y, shown in column 2. The average flow depth for any segment is equal to depth at the curb for the spread
minus the mean rise in that segment. For example, depth at curb for a 2 ft. spread is equal to
0.0767 ft. The mean rise in the segment is equal to 0.0384 ft. Therefore, average flow depth in
the segment, d =0.0767 - 0.0384 = 0.0383 ft.
Conveyance for a segment can be determined from the equation:

𝐾𝑢
𝐾𝑢
2⁄3
(∆𝑥)𝑑 5⁄3
𝐾=
𝐴𝑑
=
𝑛
𝑛

Equation 4.7

Ku is 1.49 for English units. Only “d” in the above equation varies from one segment to another.
Therefore, the equation can be operated on with a summation of d5/3.
Column 6

Average flow depth in the first 2 ft. segment nearest the curb is equal to the depth at the curb
minus the average rise in the segment,

𝑑 = 𝑦 − 𝑦𝑎

Equation 4.8

𝑑 = 0.1467 − 0.0384

Equation 4.9

𝑑 = 0.1083 𝑓𝑡

Equation 4.10

Similarly, the average flow depth in the second 2 ft. segment away from the curb is:

𝑑 = 0.1467 − 0.1117

Equation 4.11

𝑑 = 0.0350𝑓𝑡

Equation 4.12

𝑄 = 𝐾 𝑆 0.5

Equation 4.13

1.49
𝐴 𝑅 0.67 𝑆 0.5
𝑛
1.49
(∆𝑥)𝑑1.67
𝐾=
𝑛

Equation 4.14

𝑄=

Equation 4.15

Columns 7 to 9 Computed in the same manner as columns 4, 5, and 6; The same analysis is repeated for other
spreads equal to the half section width or for depths equal to the curb heights, for curb heights <H.
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Table 4.3 Conveyance Computations, Parabolic Street Section

(𝑛 = 0.016 𝑎𝑛𝑑 ∆𝑥 = 2 𝑓𝑡)

Equation 3.16

Results of the analyses for spreads of 8 to 24 ft. are shown in Table 4.4 Conveyance vs. Spread, Parabolic Street
Section. The results of the computations are plotted in Equation 4.4. For a given spread or flow depth at the
curb, the conveyance can be read from the figure and the discharge computed from equation 6-8. For a
given discharge and longitudinal slope, the flow depth or spread can be read directly from the figure by first
computing the conveyance using equation 6-8 and using this value to enter the figure. An example is given
on Table 4.4.

25

City of Rowlett Drainage Manual

Table 4.4 Conveyance vs. Spread, Parabolic Street Section

Figure 4.4 – Conveyance for a Parabolic Cross Section

INLET DESIGN
Inlet Design Considerations
The hydraulic efficiency of storm drain inlets varies with the amount of gutter flow, street grade, street crown,
and the geometry of the inlet opening. The following are some considerations that must be given attention
during inlet design:



Inlets must be located where the allowable street flow capacities are exceeded (specified in Table 4.1
Water Spread Limits for Roadways) at low points (sumps or sags), and upstream of transitions between
normal and super-elevated street sections.



Inlets must be located at intersections where cross flow capacities are exceeded (specified in Table 4.2
Allowable intersection flows)



A bypass flow of not more than 10% of the 10-year flow will be allowed at street intersections with
grades of three percent or greater. No bypass flow will be allowed for inlets at street intersections with
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grades less than three percent.



For storms up to and including the 10-year frequency event, water flowing in arterial streets shall be
intercepted by an inlet prior to super-elevated sections, to prevent water from flowing across the
roadway.



In super-elevated sections of divided arterial streets, inlets placed against the center medians shall have
no gutter depression. Interior gutter flow (flow along the median) shall be intercepted at the point of
super-elevation transition, to prevent pavement cross flow.



At bridges with curbed approaches, gutter flow shall be intercepted prior to flowing onto the bridge, to
prevent ice from developing during cold weather.



The maximum approved vertical inlet opening is six inches. Openings larger than six inches require
approval of the City Engineer and, if approved, must contain a bar or other form of restraint to prevent
entry by a child and/or objects.



The design and location of all inlets must take into consideration pedestrian and bicycle traffic. In
particular, if grate inlets are used, they should be designed for safe passage of bicycles.



Grate inlets may be used only where space restrictions prohibit the use of other types of inlets. If used,
the inlet opening should be designed to be twice as large as the theoretical required area to compensate
for clogging, and must be approved by the City Engineer.



Combination curb inlets (with opening in curb and grate opening in gutter) may be used only where
space behind the curb prohibits the use of other inlet types.



Where recessed inlets are required, they shall not decrease the width of the sidewalk or interfere with
utilities.



Recessed inlets must also be depressed, unless otherwise approved by the City Engineer. The maximum
allowable gutter depression for recessed inlets shall be seven inches.




Non-recessed, depressed inlets shall have a maximum allowable gutter depression of five inches.
The use of slotted drains is not allowed except in instances where there is no alternative, in which case
approval must be obtained from the City Engineer. If slotted drains are used, the inlet capacity shall be
the lesser of the calculated capacity from this manual or the manufacturer's design guidelines.

Allowed Inlet Types
Storm water inlets are used to remove surface runoff and convey it to a storm drainage system. For purposes of
this manual, inlets are divided into four classes:



grate inlets



curb-opening inlets and type y-inlets



combination inlets



slotted drain inlets
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Figure 4.5 – Types of Inlets

Grate Inlets
The capacity of grate inlets is largely dependent on the amount of water flowing over the grate, the grate
configuration and spacing. The capture efficiency of a grate inlet on a continuous grade is highly dependent on
the width of the grate and, to a lesser degree, the length. In order to determine the efficiency of a grate inlet,
flow with respect to the grate is divided into two parts: frontal flow and side flow. Frontal flow is defined as that
portion of the flow within the width of the grate. The portion of the flow outside the grate width is called side
flow. By using Equation 4.16 for a uniform cross slope, the frontal flow can be evaluated and is expressed as:

𝑊 2.67
𝑄𝑤 = 𝑄 [1 − (1 − ) ]
𝑇
Where:

Qw
Q
W
T

Equation 4.16

frontal discharge (flow within width W) (cfs)
total gutter flow (cfs)
width of grate (ft)
total spread of water in the half-street (ft)

Curb Inlets and Type-Y inlets
Curb inlets (both recessed and non-recessed) are the most effective type of inlet on slopes flatter than 3%, in
sag locations, and with flows that typically carry large amounts of debris. Similar to grate inlets, curb inlets also
tend to lose capacity as street grades increase, but to a lesser degree than grate inlets. Type-Y inlets are most
often used in drainage of swales and sags.
Combination Inlets
A combination inlet consists of both the grate inlet and the curb inlet. This configuration provides many of the
advantages of both inlet types. The combination inlet also reduces the chance of clogging by debris with flow
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into the curb portion of the inlet. If a curb opening is extended on the upstream side of the combination inlet it
will act as a "sweeper", and remove debris before it reaches the grate portion of the inlet. Combination inlets on
a continuous grade (i.e., not in a sump location) intercept up to 18% more than grate inlets alone and are much
less likely to clog completely (CSU 2009).
Inlet Capacity Calculations
Storm water inlets can be further classified into three groups: sump inlets, un-depressed inlets on grade, and
depressed inlets on grade. Calculation of the capacity for each inlet type and group that pertains to it is discussed
in this section. Many of the equations used for the calculation of inlet capacity came directly from, or are
modified forms of, equations found in the Federal Highway Administration (FHWA) Hydraulic Engineering Circular
No. 22, Second Edition (7).
Inlets in a Sump
Inlets in a sump are to be designed to have sufficient capacity to capture all of the flow from the 100-year
frequency storm event. This includes the flow from the area that contributes directly to the inlets in a sump, as
well as any by-pass flow from inlets upstream of the sump. It should be noted that the longitudinal slope of the
roadway decreases in the vertical curve near a sump, which may cause additional ponding and spread width.
Also, no by- pass flow is allowed from a sump location, and the depth of water required to create sufficient head
for the inlet to capture all the flow may be greater than the normal flow depth for a given roadway. As a result,
the depth, y, may require adjustment to build up sufficient head. This larger "y" will increase the ponding and
spread width of the water. Additional length of the sump inlet, or additional inlets or inlet length upstream of
the sump inlet may be required to limit the spread width to the acceptable limits specified in STREET FLOW
LIMITATIONS.
Inlets on Grade
Inlets on grade are to be placed to provide sufficient capacity to capture the flow from both the 10-year and 100year frequency storm events as outlined in Table 4.2 Allowable intersection flows. Inlets on grade generally do
not suffer diminished capacity due to floating debris. They do, however, suffer from diminished capacity from
excessive street grades. In general, more inlet length will be required to remove the same flow from a steeper
roadway than from a flatter roadway.
Grate Inlets on Grade
Grate inlets on grade can be an effective means of conveying flow from the roadway to the drainage system.
Although there is less chance of clogging from floating debris on grade than in a sump, it may still occur.
Additionally, grate inlets capacity on grade is typically less than a curb inlet on grade. Therefore, grate inlets are
to only be used in areas where floating debris, capacity, or heavy traffic will not be a problem, and must be
approved by the City Engineer. The following charts and nomograph are from the FHWA Hydraulic Engineering
Circular No. 22, Second Edition (7) and are to be used together to determine the capacity of grate inlets on grade.
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Figure 4.6 – Velocity in Triangular Gutter Sections
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Figure 4.7 – Grate Inlet Frontal Flow Interception Efficiency
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Figure 4.8 – Grate Inlet Side Flow Interception Efficiency

Curb inlets and Type-Y inlets On Grade
Curb inlets on grade are classified into three groups:



curb inlets that have no depression and are not recessed,



curb inlets that are depressed but not recessed,



curb inlets that are both depressed and recessed.
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Figure 4.9 – Curb Inlet Types

For curb inlets on grade in the City of Rowlett, the depressed-recessed curb inlet is recommended due to its
superior interception efficiency. In areas where there is insufficient room to construct the recessed inlet, other
inlet types may be used with the permission of the City Engineer. The other inlet types on grade are listed below,
in order from the most desirable to the least, as follows:



depressed, non-recessed inlets,



combination inlets, with sweeper inlet,



combination inlets, without sweeper inlet,



grate inlets,



non-depressed, non-recessed curb inlets, and



slot inlets

Depressed-recessed curb inlets shall be used on all major thoroughfares.

The calculation of the amount of flow intercepted by a curb inlet on grade is the same for all the types of curb
inlets. It requires the calculation of the length of inlet required to intercept the entire flow, LT, which is given by
the equation:

𝐿𝑡 =
where:

𝐾𝑐 𝑄 0.42 𝑆𝐿0.3 (

1 0.6
)
𝑛𝑆𝑒

Equation 4.17

Kc
Q
SL

coefficient 0.6.
total gutter flow, (cfs).
longitudinal slope of the roadway, (ft/ft).

n

Manning’s roughness coefficient, 0.016 for streets.

Se

equivalent cross slope in cross sections with a depression. This is Sx if there is
no depression, (ft/ft).

𝑆𝑒 = 𝑆𝑥 + (𝑆𝑤 − 𝑆𝑥 )𝐸𝑜

Equation 4.18
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where:

Se
Sx
Sw

equivalent cross slope of the roadway, (ft/ft).
cross slope of the roadway, (ft). Sw is the cross slope of the gutter, (ft/ft).
cross slope of the gutter, (ft/ft).

Eo

ratio of frontal or gutter flow to total flow.

𝐸𝑜 = 1 − (1 −
where:

Eo
W
T

𝑤 8⁄3
)
𝑇

Equation 4.19

ratio of frontal or gutter flow to total flow.
width of depressed gutter or grate, (ft).
total spread of water, (ft).

The amount of flow that a curb inlet on grade will intercept is equivalent to the product of the total flow and the
efficiency of the inlet, E. The inlet efficiency, E, is dependent on the actual inlet length, L, and the required inlet
length to intercept the entire flow, LT, and is determined by the equation:

𝐸 = 1 − (1 −

𝐿 1.8
)
𝐿𝑡

Equation 4.20

Combination Inlets on Grade
Combination inlets may be used, with the permission of the City Engineer in areas where a depressed inlet
cannot be constructed due to space constraints. The chance of clogging due to floating debris can be lowered
with the use of a "sweeper" curb inlet on the upstream side of the combination inlet. A combination inlet will
have a minimum of a five foot "sweeper" curb inlet on the upstream side, unless specified otherwise by the City
Engineer. The "sweeper" curb inlet capacity, that portion of inlet that does not have a grate, will be calculated as
if it was operating alone. The flow that bypasses the "sweeper" inlets will then be used for the sizing of the
combination inlet on grade.
Inlet Interception Charts and Nomographs
The following figures are from the FHWA Hydraulic Engineering Circular No. 22, Second Edition (7) and can be
used in conjunction with the equations in Inlet capacity calculations above to determine the capacity various
inlet configurations. It is the responsibility of the design engineer to submit inlet capacity calculations for all storm
drain systems to the City of Rowlett for review and approval.
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Figure 4.10 – Flow in Triangular Gutter Sections
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Figure 4.11 – Curb Opening & Slotted Drain Inlet Length for Total Interception
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Figure 4.12 – Curb-Opening and Slotted Rain Inlet Interception Efficiency
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Figure 4.13 – Grate Inlet Capacity in Sump Conditions
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Figure 4.14 – Depressed Burb-Opening Inlet Capacity in Sump Locations
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Figure 4.15 – Undepressed Curb Opening Inlet Capacity in Sump Conditions
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Figure 4.16 – Curb-Opening Inlet Orifice Capacity for Inclined and Vertical Throats

STORM DRAIN DESIGN
Applicable Design Criteria
Storm drain systems are needed where the water depth, water spread, and/or intersection cross flow limits
specified in STREET FLOW LIMITATIONS of this manual are exceeded. In general, closed pipe systems are
required in the City of Rowlett for drainage areas less than 200 acres. Exceptions to this would be residential
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estate subdivisions and other areas where there are significant natural features, including trees, springs, natural
channels, and other environmental or aquatic features, which would positively impact the aesthetics of a
development. For drainage areas 200 acres or larger, open channel designs may be used in lieu of an enclosed
pipe system. Open channels may be in the form of natural channels or they may be lined. Lining materials may
include, but are not limited to: concrete, gabions, concrete segmental retaining walls, and interlocking block.
The following are guidelines that shall be considered and met in storm drainage design:



The minimum storm drain pipe diameter shall be 21 inches.



Pipe diameters shall increase downstream, unless otherwise approved by the City Engineer.



At points of change in storm drain size, pipe crowns (soffits) shall be set at the same elevation.



Laterals shall be connected to trunk lines using manholes or manufactured wye connections. Special
situations may require laterals to be connected to trunk lines by a cut-in (punch-in). However, such cutins must be approved by the City Engineer.



Vertical curves in the storm pipe will not be permitted, and horizontal curves must meet manufacturer's
requirements for offsetting of the joints.



To prevent sedimentation in enclosed systems, minimum flow velocities with full pipe flow shall be 2.5
fps. Higher flow velocities may be associated with lower flow rates as may be the case with relatively
steep pipes and low tailwater conditions. In such cases, full pipe flow velocities lower than 2.5 fps may
be allowable as determined by the City Engineer.



The roughness coefficients listed in Table 4.5 shall be used in Manning's equation.



Concrete pipe collars or manufactured transition pieces must be used at all pipe size changes on trunk
lines and where the algebraic slope difference for the vertical grade change is less than 3%.



The maximum manhole or junction box spacing for storm drain systems is shown in Table 8-2, and based
on iSWM recommendations. Manholes and junction boxes must also be located at:
o Concentration points having three or more laterals;
o Trunk line size changes for lines with a diameter difference greater than 24 inches;



Vertical alignment changes where the algebraic slope difference ≥ 3%;



Future collection points as determined by the City Engineer.
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Table 4.5 Storm Sewer Roughness Coefficients, “N”

Construction Material

Minimum Roughness Coefficient “n”

Concrete Pipe

0.013

Corrugated-metal pipe *
Plain or Coated

0.024

Concrete Lined

0.013

Plastic Pipe *
Smooth

0.011

Corrugated

0.024

*Requires approval of City Engineer
Table 4.6 Maximum Spacing of Manholes and Junction Boxes

Pipe Diameter (in)

Maximum Spacing (ft)

≤ 24

300

27 – 36

400

39 – 54

500

≥60

1,000

Additional manholes may be required at intermediate points as determined by the City Engineer.
Design Parameters
In addition to the criteria listed above, there are several general design guidelines to be observed when designing
storm drains that will tend to alleviate or eliminate common problems of storm drain performance:



Select pipe size and slope so that the velocity of flow will increase progressively down the system or at
least will not appreciably decrease at inlets, bends or other changes in geometry or configuration.



For all pipe junctions other than manholes and junction boxes, manufactured wye connections should
be used, and the angle of intersection shall be 45 degrees or as otherwise approved by the City Engineer.
This includes discharges into box culverts and channels. Special circumstances may require cut-ins
instead of manufactured wye connections; the use of cut-ins must be approved by the City Engineer.



Inlet laterals will normally connect only one inlet to the trunk line. Special circumstances requiring
multiple inlets to be connected with a single lateral shall be approved by the City Engineer.



Storm drain pipes shall be reinforced concrete pipe, minimum class III, or stronger as determined by the
design engineer. The use of corrugated metal pipe is discouraged except in instances where there is no
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alternative. If corrugated metal pipe is used, the manufacturer's design guidelines should be followed.
Concrete lining shall be used with corrugated metal pipes with diameters of 36 inches or greater.



Plastic pipe can be used only if authorized by the City Engineer.



Corrugated metal and plastic pipe will not be allowed beneath pavement in public drainage easements
and rights-of-way.



The cover over the crown of circular pipe and box culverts shall be at least two feet from bottom of
proposed pavement and shall not encroach on the subgrade of the pavement, or from ground surface
when no pavement is anticipated. As a general rule and being the responsibility of the design engineer,
the pipe cover should be based on the type of pipe used, the expected loads and the supporting strength
of the pipe. Direct traffic box sections or less than required cover may be allowed in special situations
with the approval of the City Engineer.



Storm drain pipe type proposed for underground detention shall be submitted for review and approval
by City Engineer prior to installation.



The flow regime shall be determined for all pipes in partial flow. If supercritical flow is anticipated, the
location of any potential hydraulic jumps shall be determined and noted on the plans. (The precise
procedure for this determination is not covered in this manual.) In areas where hydraulic jumps are
anticipated, additional erosion control measures may be required as directed by the City Engineer.

Pipe Velocities
Maximum flow velocities in conduits are important because of the possibility of excessive erosion of the storm
drain pipe material itself. Table 4.7 Maximum Storm Sewer Flow Velocity lists the maximum velocities allowed.
The maximum flow velocity at the outlet of an enclosed pipe system shall be consistent with the maximum
allowable velocity for the receiving channel.
All outfalls to natural channels shall be analyzed for erosion impact. For this analysis, the depth of flow in the
pipe at the outfall shall be the greater of either (1) the critical flow depth in the pipe or (2) the natural low water
level of the creek, pond, or channel. This concept is important because the critical flow velocity that corresponds
to critical flow depth is generally higher than full flow velocity. Discharges that have been concentrated in a
drainage system shall be conveyed in improvements to the flowline of the receiving channel. An evaluation shall
be made of the receiving stream using methods described in the Stream Bank Stabilization Manual to determine
if significant degradation or aggradation is anticipated in the foreseeable future. Erosion protection is required
for disturbed banks of natural channels and may be required on the opposite bank as well and/or up and
downstream based on an evaluation using the methods described in the Stream Bank Stabilization Manual.
Table 4.7 Maximum Storm Sewer Flow Velocity

Storm Drain Type

Maximum Velocity

Inlet Laterals (shorter than 30 feet)

No Limit

Inlet Laterals (longer than 30 feet)

20 fps

Trunk Lines

20 fps
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Note: When flow depths and velocities indicate the possibility of a hydraulic jump (a change in Froude Number
from less than 1.0 to greater than 1.0), conjugate depths, the height of the jump, and the location of jump shall
be determined. Because a hydraulic jump can occur even in closed conduits with surprisingly bad effects,
additional measures may be required to control any negative effects of such a phenomenon.
INLET CAPACITY CALCULATIONS

Qi = 𝐶𝑤 𝑃𝑑3⁄2

where:

Qi

capacity of grate inlet under weir conditions, (cfs).

Cw
P

weir coefficient of 3.0.
perimeter of the grate inlet, disregarding the side against the curb, (ft).

d

average depth across the grate, which is the average of the approach gutter
flow depth and the depth at the inlet depression, (ft).

Qi = 𝐶𝑜 𝐴𝑔 (2𝑔𝑑 )
where:

Equation 4.21

1⁄2

Equation 4.22

Qi
Co
Ag

capacity of grate inlet under orifice conditions, (cfs).
orifice coefficient of 0.67.
clear opening area in the grate (ft2). Effective area ratios for the different
grate inlet types can be found in Table 7-2.

g

acceleration due to gravity, 32.2, (ft/sec2).

d

is the average depth of flow across the grate, which is the average of the
approach gutter flow depth and the depth at the inlet depression, or it is the
adjusted head required to accept the 100-year frequency storm event, (ft),
whichever is greater.

Qi = 𝐶𝑤 (𝐿 + 1.8 𝑊)𝑑 3⁄2
where:

Qi
Cw
L

Equation 4.23

interception capacity of a curb-opening inlet or drop inlet, (cfs).
weir coefficient, 2.3 for depressed gutters, and 3.0 for non-depressed curbopening inlets, Type-Y inlets, and inlets greater than 12 feet in length.
length of curb opening, or the portion of perimeter of inlet opening through
which water enters the drop inlet, (ft).

W

lateral width of the depression or the gutter, (ft). W = 0 if there is no
depression or if the inlet length is greater than 12 fee.

d

depth of flow at the inlet measured from the normal cross slope, with the
limitation that the depth is less than or equal to the height of the curbopening inlet plus the depth of the depression, (ft).
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Qi = 𝐶𝑜 ℎ 𝐿(2 𝑔 𝑑𝑜 )1⁄2
where:

Equation 4.24

Qi
Co
h

capacity of curb opening inlet or drop inlet under submerged conditions, (cfs).
orifice coefficient of 0.67.
height of the curb opening, (ft).

L

length of the orifice opening, (ft).

g

acceleration due to gravity, 32.2, (ft/sec2).

do

effective head at the center of the orifice opening, (ft).

Calculation of the Hydraulic and Energy Grade Lines
The hydraulic grade lines (HGL) for both the 10-year and 100-year frequency storm events shall be computed
and plotted for all storm drain systems. The 10-year frequency storm HGL shall be at least one foot below the
gutter elevation at the entrance to all inlets. The 100-year HGL shall be within the spread of flow requirements
as outlined in Figure 4.1 – Maximum Water Spread Limits. For designs that contain sumps, the 100-year
hydraulic grade line is required from the system outfall to the most upstream sump. The determination of friction
losses and minor losses are required for these calculations. The energy grade line (EGL) shall be computed and
plotted for all storm drains in which the design velocity is expected to exceed 12 fps.
It is the responsibility of the design engineer to submit calculations in tabular form on the plans of the HGL and
EGL for all storm drain systems to the City of Rowlett for review and approval.
Starting Tailwater Conditions
The designer must determine the tailwater conditions at the downstream end of the proposed storm drain
system when calculating the hydraulic performance of the system
When proposed storm drains are to discharge into existing watercourses, the tailwater elevation used in
hydraulic calculations of the proposed storm drain system will be determined by the design engineer and
approved by the City Engineer. The tailwater elevation shall be the greater of the water surface of the receiving
stream or the minimum outlet water surface, ym, both in feet above mean sea level (ft msl).
The water surface of the receiving stream shall be the 10-year water surface of the receiving stream for the 10year conduit design, and the 100-year water surface of the receiving stream for the 100-year conduit design
unless otherwise shown through analysis for coincidental peaks.
The minimum water surface, ym, is derived from the following equations:

𝑦𝑚 =
where:

ym

𝐷𝑜 + 𝑦𝑐
+ 𝐹𝐿
2

Equation 4.25

minimum water surface elevation of the outlet pipe, (ft msl).

Do

diameter of the outlet pipe, (ft).

yc

critical flow depth in the outlet pipe, (ft).

FL

flowline elevation of the outlet pipe, (ft msl).
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Critical flow occurs when the Froude Number is equal to 1. The critical depth, yc, is determined by the
following equation and solved for depth:

𝑉𝑐

𝐹𝑟 = 1.0 =
where:

Fr
Vc

Equation 4.26

√𝑔𝐷𝑐

Froude Number.
flow velocity for critical flow, (fps), VC = Q / A. Dc
is the hydraulic depth at critical flow, (ft).

Dc

hydraulic depth at critical flow, (ft).
acceleration due to gravity, (32.2 ft/sec2).

g

For rectangular channels the hydraulic depth is equal to the flow depth. For other channel geometries, hydraulic
depth can be computed by the following equation:

𝐷ℎ =
where:

Dh
A
T

𝐴
𝑇

Equation 4.27

hydraulic depth, (ft).
flow area, (sf).
top width of the flow, (ft).

FRICTION LOSSES
For circular storm drains flowing full, Manning’s Equation becomes:

0.46 8⁄3 1⁄2
𝐷 𝑆
𝑛
0.59 2⁄3 1⁄2
𝑉=
𝐷 𝑆
𝑛

𝑄=

where:

Q
V
n
S
D

Equation 4.28
Equation 4.29

flow in the conduit, (cfs).
velocity of the flow in the conduit, (fps).
Manning's roughness coefficient from Table 8-1.
slope of the conduit in the direction of flow, (ft/ft).
storm drain diameter, (ft2).

The major loss in a storm drainage system is the friction or boundary shear loss. The head loss due to friction in
a pipe is computed as follows:

𝐻𝑓 = 𝑆𝑓 𝐿
where:

Hf
Sf
L

Equation 4.30

friction loss, (ft).
friction slope, (ft/ft).
length of the pipe, (ft).
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The friction slope is also the slope of the hydraulic gradient for a particular pipe run. As indicated by , the friction
loss is simply the hydraulic gradient multiplied by the length of the run. Since this design procedure assumes
steady uniform flow in open channel flow, the friction slope will match the pipe slope for partial flow. Pipe friction
losses for full flow can be determined as follows:
2

𝐻𝑓
𝑄𝑛
𝑆𝑓 =
=(
)
𝐿
𝐾𝑄 𝐷 8⁄3
where:

Sf
Hf
L
Q
n
Kq
D

Equation 4.31

friction slope, (ft/ft).
friction loss, (ft).
length of pipe, (ft).
flow in the conduit, (cfs).
Manning's roughness coefficient from Table 8-1. KQ is 0.46.
0.46.
storm drain diameter, (ft).

Minor Losses
There are five types of minor losses that must be considered in hydraulic calculations: exit losses, junction losses,
bend losses, transition losses and inlet losses. Many of the equations used for the calculation of minor losses
came directly or are modified forms of equations found in the Federal Highway Administration (FHWA) Hydraulic
Engineering Circular No. 22, Second Edition (7).
Exit Losses
The exit loss from a storm drain outlet is a function of the change in velocity at the outlet of the pipe. For a
sudden expansion such as an endwall, the exit loss is:

𝑉22 𝑉12
𝐻𝑥 = 1.0 ( − )
2𝑔 2𝑔

Equation 4.32

where:

Hx
head loss incurred at the pipe outlet, (ft).
V2
average outlet velocity, (fps).
V1
channel velocity downstream of outlet (fps).
g
acceleration due to gravity, (32.2 ft/sec2).
Note that when V1 = 0, as in a reservoir, the exit loss is one velocity head. For part full flow where the pipe outlets
in a channel with water moving in the same direction as the outlet water, the exit loss may be reduced to virtually
zero.
Junction Losses, Without a Manhole or Junction Box
Junction losses, losses incurred when a lateral or trunk line flows into a trunk line, without the use of a manhole
or junction box, shall be computed using the following equation:

𝐻𝑗 =

(𝑄𝑜 𝑉𝑜 ) − (𝑄𝑖 𝑉𝑖 ) − (𝑄𝑙 𝑉𝑙 𝑐𝑜𝑠θ)
+ ℎ𝑖 − ℎ𝑜
0.5 𝑔 (𝐴𝑜 + 𝐴𝑖 )
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where:

Hj
head loss incurred in junction, (ft).
Qo, Qi, Ql outlet, inlet, and lateral flows, (cfs).
Vo, Vi, Vl outlet, inlet, and lateral velocities, (fps).
ho, hi
outlet and inlet velocity heads, (ft).
Ao, Ai
outlet and inlet cross-sectional areas, (sf).
θ
angle between the inflow and outflow pipes, (degrees).
Note: Vi, Vi, and hi will need to be determined by an iterative process. The line for which losses are being
calculated will be the inlet, and the other lines summed or averaged will be the lateral Qi and Vi, respectively.
Junction Losses, With a Manhole or Junction Box
Junction losses are also incurred when a lateral or trunk line flows into a trunk line, concurrent with the use of
a manhole or junction box. A manhole with a main line and one lateral is shown in Figure 4.18 – Junction Losses
with a Manhole or Junction Box. The losses are calculated separately for each contributing line and lateral, and
in this way multiple lines and laterals can be added at a manhole or junction box. The losses for each line or
lateral shall be computed using the following equations:

𝑉𝑜2
𝐻𝑗 = 𝐾𝑗 ( )
2𝑔
where:

Hj
Kj
Vo
g

Equation 4.34

head loss incurred in the junction, (ft).
adjusted loss coefficient, as shown in Table 4.8 Head Loss Coefficients.
velocity of the flow in the outlet pipe, (fps).
acceleration due to gravity, (32.2 ft/sec2).
Table 4.8 Head Loss Coefficients

Structure Configuration
Inlet – Straight run
Inlet – Angled through

Kj
0.5
90°
60°
45°
22.5°

1.5
1.3
1.1
0.7
0.2

90°
60°
45°
22.5°

1
0.9
0.8
0.5

Manhole – Straight run
Manhole – Angled through

For more detailed analysis of losses in pipe junctions with manholes or junction boxes, refer to the Federal
Highway Administration (FHWA) Hydraulic Engineering Circular No. 22, Second Edition (7).
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Figure 4.17 – Junction Losses Without a Manhole or Junction Box
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Figure 4.18 – Junction Losses with a Manhole or Junction Box
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Losses in a Bend
The head loss at pipe bends is minor, but can be computed using the following equation:

𝑉𝑜2
ℎ𝑏 = 0.0033∆ ( )
2𝑔
where:

hb
∆
Vo
g

Equation 4.35

head loss at the bend, (ft).
angle of curvature, (degrees).
velocity of the flow in the outlet pipe, (fps).
acceleration due to gravity, (32.2 ft/sec2).

Losses Due to Transitions (Sudden Expansion or Contraction)
The head losses due to enlargements and contractions in non-pressure flow are calculated using the following
equations comparing the kinetic energy at the two ends:

where:

𝑉22
𝑉12
𝐻𝑐 = 𝐾𝑐 ( −
)
2𝑔 2𝑔

Equation 4.36

𝑉22
𝑉12
𝐻𝑐 = 𝐾𝑒 ( −
)
2𝑔 2𝑔

Equation 4.37

Hc
He
Kc
Ke
V1
V2
g

head loss incurred at the contraction, (ft).
head loss incurred at the expansion, (ft).
contraction coefficient (See Table 8-6).
expansion coefficient (See Table 8-5).
velocity of the flow upstream of the transition, (fps).
velocity of the flow downstream of the transition, (fps).
acceleration due to gravity, (32.2 ft/sec2).

Table 4.9 Typical Values for Ke Gradual Pipe Enlargement in Non-Pressure Flow

Angle of Cone
D2/D1

10°

20°

45°

60°

90°

120°

180°

1.5

0.17

0.40

1.06

1.21

1.14

1.07

1.00

3.0

0.17

0.40

0.86

1.02

1.06

1.04

1.00

Note: For gradual contraction, Kc = 0.5 Ke
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Table 4.10 Typical Values for Kc Sudden Pipe Contractions in Non-Pressure Flow

D2/D1

Kc

0.2

0.5

0.4

0.4

0.6

0.3

0.8

0.1

1.0

0.0

D2/D1 = Ratio of diameter of smaller pipe to larger pipe

The head losses due to enlargements and contractions in pressure flow are calculated using the following
equations:

where:

He
Hc
Ke
Kc
V1
V2
g

𝑉12
𝐻𝑒 = 𝐾𝑒 ( )
2𝑔

Equation 4.38

𝑉22
𝐻𝑐 = 𝐾𝑐 ( )
2𝑔

Equation 4.39

head loss incurred at the expansion, (ft).
head loss incurred at the contraction, (ft).
expansion coefficient.
contraction coefficient.
velocity of the flow upstream of the transition, (fps).
velocity of the flow downstream of the transition, (fps).
acceleration due to gravity, (32.2 ft/sec2).
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Table 4.11 Typical Values for Ke Gradual Pipe Enlargement in Pressure Flow

Angle of Cone
D2/D1

2°

6°

10°

15°

20°

25°

30°

35°

40°

50°

60°

1.1

0.01

0.01

0.03

0.05

0.10

0.13

0.16

0.18

0.19

0.21

0.23

1.2

0.02

0.02

0.04

0.09

0.16

0.21

0.25

0.29

0.31

0.35

0.37

1.4

0.02

0.03

0.06

0.12

0.23

0.30

0.36

0.41

0.44

0.50

0.53

1.6

0.03

0.04

0.07

0.14

0.26

0.35

0.42

0.47

0.51

0.57

0.61

1.5

0.03

0.04

0.07

0.15

0.28

0.37

0.44

0.50

0.54

0.61

0.65

2.0

0.03

0.04

0.07

0.16

0.29

0.38

0.46

0.52

0.56

0.63

0.68

2.5

0.03

0.04

0.08

0.16

0.30

0.39

0.48

0.54

0.58

0.65

0.70

3.0

0.03

0.04

0.08

0.16

0.31

0.40

0.48

0.55

0.59

0.66

0.71

Table 4.12 Typical Values for Kc Sudden Pipe Contractions in Pressure Flow

Velocity, (fps)
D2/D1

2.0

4.0

6.0

8.0

10.0

20.0

30.0

40.0

1.1

0.03

0.04

0.04

0.04

0.04

0.05

0.05

0.06

1.4

0.17

0.17

0.17

0.17

0.18

0.18

0.19

0.20

1.8

0.34

0.34

0.34

0.33

0.33

0.32

0.29

0.27

2.2

0.40

0.40

0.39

0.39

0.38

0.35

0.33

0.30

3.0

0.44

0.44

0.43

0.42

0.42

0.39

0.36

0.33

5.0

0.48

0.48

0.48

0.47

0.46

0.43

0.40

0.36

10.0

0.49

0.48

0.48

0.47

0.47

0.44

0.41

0.38
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Table 4.13 Typical Values for Ke Sudden Pipe Enlargement in Pressure Flow

Velocity, (fps)
D2/D1

2.0

4.0

6.0

8.0

10.0

20.0

30.0

40.0

1.2

0.11

0.10

0.10

0.10

0.09

0.09

0.09

0.08

1.4

0.26

.025

0.24

0.24

0.23

0.22

0.21

0.20

1.6

0.40

0.38

0.37

0.366

0.35

0.33

0.32

0.32

2.0

0.60

0.56

0.55

0.53

0.52

0.50

0.48

0.47

3.0

0.83

0.78

0.76

0.74

0.73

0.69

0.67

0.65

5.0

0.96

0.91

0.88

0.86

0.84

0.80

0.77

0.75

10.0

1.00

0.96

0.93

0.91

0.89

0.84

0.82

0.80

Figure 4.19 – Angle of Cone for Pipe Diameter Changes

Inlet Losses
Inlet losses, which occur at all inlets located at the upstream end of pipe systems, as shown in Figure 4.19, shall
be computed as follows:

𝑉𝑜2
Hi = 𝐾𝑖 ( )
2𝑔
where:

Hi
Ki
Vo
g

Equation 4.40

head loss incurred at the inlet, (ft).
loss coefficient, 1.25.
flow velocity in the outlet pipe, (fps).
acceleration due to gravity, (32.2 ft/sec2).

It should be noted, however, that Equation 4.40 only applies to pipes in pressure flow. Partial flow, especially in
very steep pipes, can produce very high flow velocities where Equation 4.40 would not be applicable. This may
be true even for very small flow rates. For partial flow, a lower value of Ki may be used with approval from the
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City Engineer.

Figure 4.20 – Inlet Losses
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Credits:
City of McKinney Drainage Manual
iSWM (Hydraulic and Hydrology Manual)
NRCS (national engineering handbook Ch 14)
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EFFECTIVE DATE
The following are the effective date(s) of the City of Rowlett Street Design Manual and all of its
amendments:
Description

Ordinance

Street Design Manual

Revision Date
2/28/17
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SECTION 1
1.1

INTRODUCTION

Purpose and Scope

The purpose of this manual is to be utilized as a source for standards, criteria, and specifications related to
street facilities and to establish standard principles and practices for the design and construction of those
street facilities within the City of Rowlett, Texas and its extraterritorial jurisdiction. These rules and
regulations are the standard requirements of the City of Rowlett, Texas. This manual includes a classification
system for various roadways according to their use. Geometric standards corresponding to the street
classifications and criteria for pavement structures are also presented. These guidelines will be used by the
City of Rowlett for street and thoroughfare improvement projects. Any street design element not
specifically addressed in the manual shall be designed in accordance with applicable Texas Department of
Transportation (TxDOT), American Association of State Highway & Transportation Officials (AASHTO),
Institute of Transportation Engineers (ITE) and the Texas Manual on Uniform Traffic Control Devices
(TMUTCD). This document serves as a supplement to ordinance. In case of conflict between this document
and the ordinance, the more restrictive shall take precedence.

1.2

Appeal Process

Deviation from the requirements of this manual may be granted by the Director of Public Works. An owner
/ developer / applicant who wishes to appeal to the Director of Public Works regarding the design of street
facilities may do so as long as the appeal, if granted,


Is not detrimental to the public welfare,



Does not involve special conditions or circumstances that affect the street facility in question,



Is supported by an engineering study performed by a Professional Engineer,



Is not based on financial interests only.

The final decision of the appeal shall be provided by the Director of Public Works.

1.3

Definitions

Acceleration Lane – A speed-change lane, including tapered areas, which enables a vehicle entering a
roadway to increase its speed to a rate at which it can merge with traffic.
Average Daily Traffic (ADT) – The average daily traffic volume. It represents the total two-way traffic on
a roadway for some period less than a year, divided by the total number of days it represents, and includes
both weekday and weekend traffic. Usually, ADT is adjusted for day of the week, seasonal variations,
and/or vehicle classification.
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Alley – A public or private way set aside as a permanent right-of-way for the movement of vehicular traffic,
to provide access to abutting property, and to provide utility service. An alley is a right-of-way with an
ultimate width of 20 feet or less.
Americans with Disabilities Act (ADA) – Federal legislation specifying provisions to be made in the design
(or redesign) of buildings, parking, and outdoor areas to remove barriers for persons with disabilities and
guaranteeing equal opportunity in public accommodations, transportation and government services.
Arterial – Major roadway mainly serving through-traffic; takes traffic to and from expressways and
freeways; provides access to adjacent properties.
Auxiliary Lane – A lane striped for use as an acceleration lane, deceleration lane, right-turn lane, or leftturn lane, but not for through traffic use.
Background Traffic – Traffic not created or associated with the traffic generated by the project.
Capacity – The number of vehicles that can traverse a point or section of a lane or roadway during a set
time period under prevailing roadway, traffic, and control conditions.
Collector Street – Roadway that collects and distributes local traffic to and from arterial streets, and
provides access to adjacent properties.
Commercial Driveway – Provides access to office, retail, institutional, or a multiple-family building having
more than 5 dwelling units. Industrial plant driveways which serve administrative or employee parking
lots shall be considered commercial driveways.
Corner Clip – Right-of-way dedication at intersection corners to provide sufficient room for intersection
visibility, pedestrian access and other street facilities.
Corridor – Any major transportation route, including freeways, expressways, arterial, or transit lines; may
also be used to describe land uses along these routes.
Mutual Access – Vehicular access between two or more private property tracts along a dedicated
thoroughfare to minimize driveway connections and to provide adequate access to street network. Also
k
Deceleration Lane – A speed-change lane, including tapered areas, for the purpose of enabling a vehicle
that is exiting a roadway to leave the travel lanes and slow to a safe exit.
Design Speed – A selected speed used to determine the various geometric design features of the roadway.
Director of Public Works – This term shall mean the Director of Public Works or his/her designated
representative.
Easement – A right in a particular area of real property that exists because of an express or implied
agreement between the landowner and another party, that grants the right to use or access the land area.
Federal Highway Administration (FHWA) – A division of the United States Department of Transportation
that specializes in highway transportation.
Freeway – Major roadway with controlled access; devoted exclusively to traffic movement, mainly of a
through or regional nature.
Frontage Road – A local street or road along an arterial highway allowing control of access and service to
adjacent areas and property. A frontage road may also be referred to as a service road.
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Industrial Driveway – Serves truck movements to and from loading areas of industrial, warehouse, or
truck terminals. A community or regional shopping center may have one or more driveways specially
designed, signed, and located to provide access for trucks. Industrial drives shall access arterial or collector
streets only.
Infrastructure – Facilities and services needed to sustain industry, residential, commercial and all other
land use activities. The term "infrastructure" includes water, sewer lines, and other utilities, streets and
roads, communications, and public facilities, such as fire houses, parks, schools, and such.
Intersection – Any at grade connection with a roadway, including two roads or a driveway and a road.
Level of Service (LOS) – A measure of traffic flow and congestion. As defined in the Highway Capacity
Manual, it is a qualitative measure describing operational conditions within a traffic stream, generally
described in terms of such factors as speed and travel time, freedom to maneuver, traffic interruptions,
comfort and convenience, and safety.
Local Street – Minor roadway that provides access to adjacent properties only.
Median – That portion of a divided highway separating the opposing traffic flows. A median may be
traversable or non-traversable.
Median Opening – Opening in a non-traversable median to allow for crossing the opposing traffic lanes
in order to access property or for crossing the median to travel in the opposite direction (U-turn).
Non-traversable Median – A physical barrier in a roadway or driveway that separates vehicular traffic
traveling in opposite directions. Non-traversable medians include physical barriers (such as a concrete
barrier, a raised concrete curb and/or island, and a grass or a swale median) that prohibit movement of
traffic across the median.
North Central Texas Council of Governments (NCTCOG) Public Works Construction Standards – The
latest edition of applicable standards as approved and published by the North Central Texas Council of
Governments.
Parkway – An area between the edge of pavement and right-of-way which is typically reserved for public
use other than vehicular traffic.
Projected Traffic Volumes – The number of vehicles that are expected/calculated to exist on streets after
completion of the project.
Residential Driveway – Provides access to a single family residence, a duplex, or a multi- family building
containing five or fewer dwelling units. These drives shall intersect primarily residential streets or collector
streets. All access to residential property abutting all other thoroughfares shall be off an alley or a service
road.
Right-of-Way (ROW) – A general term denoting land, property, or interest therein, usually in a strip,
acquired for and devoted to transportation purposes.
Sight Distance – The distance visible to the driver of a passenger vehicle measured along the normal travel
path of a roadway from a designated location and to a specified height above the roadway when the view
is unobstructed by traffic.
Signal – A traffic control signal.
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Stopping Sight Distance (SSD) – The distance required by a driver of a vehicle, traveling at a given speed,
to bring the vehicle to a stop after an object on the roadway becomes visible. It includes the distance
traveled during driver perception-reaction time and the vehicle braking distance.
Storage Lane Length – The portion of an auxiliary lane required to store the number of vehicles expected
to accumulate in the lane during an average peak period.
Study Area – The boundaries in which the study is conducted.
Texas Commission on Environmental Quality (TCEQ) – The environmental agency for the state of Texas
which strives to protect our state's human and natural resources consistent with sustainable economic
development. Their goal is “clean air, clean water, and the safe management of waste”.
Texas Department of Licensing and Regulation (TDLR) – A state agency responsible for enforcing Texas
Accessibility Standards (TAS) relevant to the construction and maintenance of sidewalks and hike and bike
trails.
Texas Department of Transportation (TxDOT) – The state’s transportation department that is responsible
for planning, designing, building, operating and maintaining the state’s transportation system.
Tollway – A private roadway with controlled access devoted exclusively to paying vehicles. The roadway
provides traffic movement of a through or regional nature.
Traffic Impact Analysis (TIA) – An in-depth analysis of traffic at a particular location generated by a new
or expanding development project.
Traffic Queue – A line of waiting vehicles.
Trip Distribution – Estimates of percentage distribution of trips by turning movements from the proposed
development.
Trip Generation Summary – A table summarizing the trip generation characteristics of the development
for the entire day including AM and PM peak periods, rates and units used to calculate the number of
trips.
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SECTION 2
2.1

GENERAL ROADWAY PLAN GUIDELINES

Compliance with Master Plans

All construction plans, whether they are for a private development or a project of the Capital
Improvement Program, submitted to the Director of Public Works for review shall comply with the current
Master Thoroughfare Plan.

2.2

Construction Standards and Specifications

All work and materials shall be in accordance with the latest editions of the City of Rowlett Design
Manuals, Ordinances, Standards, and the North Central Texas Council of Governments (NCTCOG) Public
Works Construction Standards. Should a conflict be found between the two publications, the City of
Rowlett Design Manuals, Ordinances, and Standards shall take precedence.
In the event that an item is not covered by the City of Rowlett Design Manuals, Ordinances, or Standards;
the NCTCOG Public Works Construction Standards shall apply. Notification in writing by the contractor
shall be made to the engineer of record, City inspector and the Director of Public Works of the issue. The
Director of Public Works shall make the final decision regarding all construction materials, methods, and
procedures specified in construction plans. Reference to all documents contained in the project
specifications shall refer to the latest edition of each document or the version adopted by the City Council.

2.3

Plan Submittal and Review Process

It is the responsibility of the engineer of record to ensure that all construction plans are in conformance
with the latest version of the City of Rowlett – Engineering Department – Civil Engineering Plan Submittal
Process document.
Plan submittals will be evaluated upon receipt by the Director of Public Works and will be placed on a
review priority list after all the required information has been submitted.

2.4

Plan Requirements

It is the responsibility of the engineer of record to ensure that all plans submitted for review adhere to
the Civil Engineering Plan Review Development Checklist as well as the following guidelines:


Plans shall be clear, legible, and neatly drawn on bordered 22-inch x 34-inch or 24-inch x 36-inch
sheets. Each sheet shall clearly display the seal of the Professional Engineer under whose direction
the plans were prepared. All engineering documents shall clearly indicate the professional
engineering firm name and registration number.



Record Drawings shall include a note/callout for the type of roadway material constructed. These
notes/callouts shall be shown on each plan and profile sheet that contains roadway plans and as
directed by the Director of Public Works.



Where construction is proposed along existing driveways and intersections the design of the
proposed road shall evaluate and account for the reconstruction of each drive and intersection.

The Civil Engineering Plan Review Development Checklist and the Civil Engineering Plan Submittal Process
documents are available online on the City of Rowlett Engineering webpage.
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2.4.1

Street Design Criteria

It is the responsibility of the engineer of record to ensure that all construction plans are in
conformance with the latest version of the following:


City of Rowlett General Notes



North Central Texas Council of Governments - Public Works Construction Standard
Specifications and Standard Drawings (NCTCOG Specs)



International Fire Code



City of Rowlett Code of Ordinances



City of Rowlett Unified Development Code



City of Rowlett Form Based Code



Rules and Regulations established by the Texas Commission on Environmental Quality (TCEQ)



The American Association of State Highway and Transportation Officials (AASHTO)



Texas Manual on Uniform Traffic Control Devices (TMUTCD)

In case of conflict, the most conservative criteria shall apply. The acquisition of field data, including
traffic counts, shall be at the expense of the developer.

2.4.2

Plan Sheet

The plan view or plan sheet shall include the following:


In general, plan view sheets should be drawn so that the north arrow points up, left, or right,
but not down. Plans shall show the surrounding area within a minimum of 200 feet of the
subject property (i.e. lots, property lines, easements, etc…) so that existing infrastructure and
public facilities are shown clearly and so that proper consideration may be given to both existing
and future connections to other facilities.



Drawn to a scale and clearly marked on sheet including a graphical bar scale. The use of nonstandard scales will not be permitted. Provide index sheet(s) on plans requiring the use of more
than 4 sheets for plan and profile drawings. Table 2-1 provides the acceptable scales for the
plan sheets unless otherwise authorized by the Director of Public Works.
TABLE 2-1 – SCALE OF PLANS
1 inch = 10 feet

1 inch = 40 feet

1 inch = 20 feet

1 inch = 50 feet

1 inch = 30 feet

1 inch = 60 feet



Stationing shall be shown to the nearest hundredth of a foot and each new alignment shall begin
at full stations (i.e. 1+00, etc.).



Centerline stationing shall be provided at minimum of every 100 feet, at all intersections,
horizontal points of curvature (PC), and horizontal points of tangency (PT).



Curve data including delta, radius, tangent length, curve length, chord length and chord bearing
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shall be provided for all curved street alignments.


City survey control points and benchmarks shall be used and clearly shown with descriptive
locations and elevations. Elevations must be from mean sea level datum. Where no benchmark
is established or can be found within 300 feet of the boundary of the subdivision, such
benchmark shall be established as a monument, and shall be readily accessible and identifiable
on the ground and shall be recorded on city bench mark datum.



Typical Pavement Section details (fire lane, streets, alleys, subgrade, etc.).




Limits of new paving clearly shown, adjustments to intersecting streets and drives clearly
defined by stations and dimensions as necessary.
For Commercial Projects, list the total site impervious area (ft2) of all paving, roof areas, etc.



Intersection and driveway curb radii labeled.



All sidewalks and barrier free ramps shown and labeled.



Existing, proposed, future streets and drives shown and labeled.



ROW corner clips and visibility easements provided.



Storm inlets identified with paving stations and top of curb elevations at center of inlet.



Drainage patterns clarified by flow arrows, crests, sags, ridges, and valley gutters.



Show driveway locations for all lots adjacent to storm inlets (or shown on Grading Plan).

2.4.3

Profile Sheet

The profile view or profile sheet shall include the following:

2.5



Profile drawings shall be provided for all street profiles.



Existing ground line for left, right, and center of ROW shown.



Proposed top of curb line shown for all public streets or proposed invert line shown for all
alleys.



Show right and left top of curbs at intersections as well as curb PI’s for intersecting streets.



Top of curb/pavement elevations labeled at every 50 foot stations.



Vertical Curve stationing and elevations including PVC, PVI, PVT, crest/sag location, curve
length, algebraic difference, and “K” value shown.



Street grades shown to the nearest hundredth of a foot. Maximum and minimum grades per
street design manual.



Label “compacted fill” for all areas of fill.

Street Names

New streets shall be named so as to provide continuity of name with existing streets and to prevent
conflict with identical or similar names in other parts of Rowlett or in adjacent cities.
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2.6

Partial or Half-Streets

Wherever a half-street has already been provided adjacent to an area to be subdivided, the other
remaining portion of the street shall be platted with such subdivision. Where part of a street is being
dedicated along a common property line where no roadway currently exists, the first dedication of ROW
shall be of an adequate width so that the developer shall be responsible for at least 24 feet of clear
pavement width, as considered necessary by the Director of Public Works. Additional ROW and easements
shall be dedicated as necessary to install signage and to perform grading activities.

2.7

State Highway Alignment Criteria

Prior to the design of facilities within TxDOT ROW, the engineer of record shall contact the appropriate
regulatory agency to determine any special design, construction requirements and/or permitting
requirements and shall copy the Director of Public Works on all correspondence with each regulatory
agency.
Roadway and driveway connections within a TxDOT ROW shall meet the requirements of the TxDOT Dallas
County Area Office and the TxDOT Roadway Design Manual. Driveway permits for drives connecting to
TxDOT rights-of-way shall be processed through the Director of Public Works.
TxDOT Roadways within the City of Rowlett include SH 66. A more defined section of some of these
roadways are stated in Section 12.
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SECTION 3

ROADWAY DESIGN CRITERIA

This section presents the basic criteria to be used in the design of roadways in the City of Rowlett. General
requirements for roadway classification, design speed, horizontal alignment, vertical profile and crosssectional elements are defined. The design controls described in this section should be used in the design
of all roadways. Any variance required due to project specific constraints must be approved by the
Director of Public Works. Each roadway should be designed to accommodate the expected traffic volume
and provide consistency in traffic operations.

3.1

Functional Classification

Functional roadway classifications define the role of each type of thoroughfare and reflect a set of
characteristics that are common to all roadways within each classification. This translates into physical
design features concerning cross section, vertical and horizontal alignment standards, pavement width,
access management, etc.
Access and mobility are the two functions considered when classifying a roadway. Mobility refers to the
movement of traffic, both in terms of speed and capacity, and access refers to the accessibility of adjacent
properties from the particular street. The two functions are inversely related; meaning that as access
increases, mobility decreases. The hierarchy of streets with respect to their functional classification is
listed below.


Principal Arterials – high mobility, limited access



Minor Arterials – moderate mobility, limited access



Collectors – moderate mobility, moderate access



Local Streets – limited mobility, high access

Figure 3-1 graphically depicts the relationship between the hierarchical functional classifications and the
balance between access and mobility. Local streets provide the most access to adjacent properties, with
reduced capacity and speed. Conversely, arterials have a limited number of intersections and curb cuts so
traffic movements are not impeded, increasing mobility and limiting access.

FIGURE 3-1 – FUNCTIONAL CLASSIFICATION OF STREETS
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Advantages of applying functional classification to design principals include preservation of residential
neighborhoods, long term stability in land use patterns, value of commercial properties, fewer traffic
accidents, and a decreased proportion of urban land devoted to streets. In areas developed in accordance
with functional circulation concepts, approximately 20 percent of the urban land is devoted to streets,
including arterials, while in a typical grid system, 30 percent or more is tied up in streets.
Table 3-2 details the typical mid-block ROW, pavement, and median widths for various street
classifications. This table corresponds to the City of Rowlett future nomenclature for functional
classifications. Table 3-1 serves corresponds to our current thoroughfare plan.

TABLE 3-1 – MASTER THOROUGHFARE MAPPING
Function

Type

General Classification

Collector Thoroughfare

C

C

Secondary Thoroughfare

B

B

Secondary Thoroughfare

B+

B+

Major Thoroughfare

A

A

Major Thoroughfare

A+

A+

TABLE 3-2 – GENERAL STREET CLASSIFICATIONS
Type

Designation

ROW*

Pavement f-f

Median f-f

Principal Arterial

A+

120’

2-36’

30’

Major Arterial

A

110’

2-36’

20’

Minor Arterial

B+

85’

2-24’

20’

Minor Arterial

B

80’

44’

n/a

Collector

C

60’

36’

n/a

R-1

50’

26’

n/a

Residential

* Facilities may require additional width (ROW or easement) to include necessary slopes in addition to the
typical ROW
** ROW and pavement widths may vary, subject to approval by Director of Public Works

3.2

Traffic Characteristics
3.2.1

Traffic Volume

Traffic volumes are used to determine the need for improvements on a particular roadway. Volumes
are typically measured as average daily traffic (ADT) or design hourly volumes (DHV). Other traffic
characteristics, such as directional distribution and service flow rates are used in capacity and level of
service (LOS) evaluations. For additional information regarding traffic characteristics and applicable
concepts to roadway design, refer to AASHTO and/or TxDOT guidelines. Section 10 in this manual
provides guidance for Traffic Impact Analysis (TIA) requirements and LOS evaluations.
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3.2.2

Design Speed

The design speed is a selected speed used to determine critical geometric design elements of a
roadway. Characteristics such as terrain, adjacent land use, roadway classification, anticipated traffic
volumes and economic factors influence the selection of a design speed.
The design speed is not the same as the posted speed limit, which is typically determined by
roadway user speeds.
Table 3-2 shows the minimum design speed for each street designation in the City of Rowlett.
TABLE 3-3 – DESIGN SPEED
Roadway Designation

Design Speed

A+

50 mph

A

45 mph

B+

40 mph

B, C

35 mph

R-1

30 mph

R-A

10 mph

The minimum design speed for transition areas is 30 mph.

3.2.3

Design Vehicle

Criteria for intersection and roadway design are based on varying sizes of vehicles and their
corresponding operating characteristics. Table 3-4 defines the design vehicle to be used for each
roadway classification.
TABLE 3-4 – DESIGN VEHICLE

3.3

Roadway Designation

Design Vehicle

Principal Arterials

WB-60 truck/trailer

Major/Minor Arterials

WB-60 truck/trailer

Collectors

Single Unit Truck

Residential Streets

Single Unit Truck

Alleys

Single Unit Truck

Horizontal Alignment

The horizontal alignment of a roadway consists of tangents and curves that are directly related to the
design speed of the road. The following sections provide the minimum design criteria for developing a
horizontal alignment that will maintain safe and aesthetically pleasing facilities. Where it is practical,
values greater than the minimum criteria should be used.
In addition to the criteria described in this section, streets must be designed according to the City’s
master thoroughfare plan and should consider existing physical conditions such as existing streets,
12
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terrain, or streams. Alignments must provide for the continuation of existing streets and thoroughfares
between adjacent properties. Local streets should be oriented in a manner that discourages their use by
through-traffic and to allow efficient drainage systems, utility systems, and general street
improvements.

Curve Radius

3.3.1

The recommended minimum centerline radius of curvature for vehicle design speed and pavement
cross-slopes is shown on Table 3-5. These values are based on present day vehicle operating
characteristics under optimum weather conditions.
The minimum radii shown are based on a normal pavement cross-slope of 2% (¼ in. per ft or 0.02
ft/ft) with no superelevation. Smaller radii may be used with the appropriate superelevation to
maintain the design speed, with approval by the Director of Public Works.
TABLE 3-5 – MINIMUM HORIZONTAL CENTERLINE RADIUS
Roadway Type

V (mph)

f

e(ft/ft)

R (ft) rounded

R-A

15

---

---

250

R-1

30

0.20

-0.02

350

B, C

35

0.18

-0.02

550

B+

40

0.16

-0.02

800

A

45

0.15

-0.02

1,050

A+

50

0.14

-0.02

1,400

Other important considerations in the design of curves on city streets and thoroughfares include the
location of intersecting streets, drives, bridges and other topographic features.
In residential areas long, straight streets are discouraged. The maximum allowable tangent length on
a street in a residential area is 600 feet, and a maximum allowable curve radius is 1,000 feet.
Curvilinear streets in a residential area will be evaluated on a case by case basis. When reverse curves
are designed into a roadway the stopping sight distance must be maintained throughout the section.
Reverse horizontal curves must be separated by a minimum 100 foot tangent section, and the
centerline offset from the initial tangent to the final tangent must be a minimum of 30 feet.

3.3.2

Superelevation

When superelevation is used on secondary and major thoroughfares as approved by the Director of
Public Works, use the following equation to calculate the rate of superelevation necessary for the
design radius:
e = (V2/15R) - f
Where:
e

= rate of roadway superelevation, foot per foot f
= side friction factor (See Table 3-5)

V

= vehicle design speed, mph R =

radius of curve in feet
13
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The maximum allowable rate of superelevation (e) for urban roadways in the City of Rowlett is 4%.
When used, superelevation runoff must be designed consistent with TXDOT Roadway Design
Manual and AASHTO Green Book.

3.3.3

Sight Distance

Sight distance is defined as the distance along a roadway for which a driver can continuously see an
object of specified height. For calculation purposes, the height of the driver’s eye is assumed to be 3.5
feet above the surface, and the objects height is assumed to be 2 feet above the surface.
Stopping sight distance consists of two components: distance traveled during driver perceptionreaction time and distance traveled during breaking. Use the following equation for calculating the
required stopping sight distance relative to vehicle speed and roadway grade.
SSD = 1.47 Vt + V2/(30(.35+G))
Where:
SSD

= Stopping Sight Distance (feet)

t

= Brake reaction time (2.5 seconds) V
= Speed (mph)

G

= % Grade divided by 100

Where retaining walls, traffic barriers, dense landscaping or similar features are constructed on the
inside of a horizontal curve, each obstruction should be evaluated for stopping sight distance and
horizontal offset requirements. Figure 3-2 illustrates the affect that these features have on a driver’s
sight distance. Use the following equation for calculating the horizontal sightline offset required for
sight distance around a curve. This equation assumes that the SSD is less than the curve length.
H = R [(1 – cos (28.65 S / R)]
Where:
H

= Horizontal offset (feet) R
= Radius of curve (feet)

S

= Stopping sight distance (feet)
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FIGURE 3-2 – HORIZONTAL SIGHT DISTANCE DIAGRAM
If sufficient stopping sight distance is not available, then design modifications should be made in order
to provide the appropriate stopping sight distance. Suggested modifications include increasing the
offset to the obstruction or increasing the radius.
Section 4.1 of this manual includes additional information for intersection sight distance
requirements. Refer to the AASHTO Green Book for a more detailed discussion on sight distance
guidelines.

3.4

Vertical Alignment

The vertical alignment of streets shall be designed to allow the safe operation of vehicles by the traveling
public and allow easy access to adjacent property. A vertical alignment that is safe for vehicles depends
on operating speed, maximum grades, vertical curves, and sight distance. Other factors include storm
drainage, roadway crown and the relationship between grade of the roadway and ROW elevation.
The two basic elements of a vertical alignment are profile grades and vertical curves.

3.4.1

Profile Grade

Maximum grades are determined by their effect on truck speeds, functional classification, and general
terrain of the area. Driving performance of vehicles with respect to grades vary greatly. Most cars are
equipped with sufficient power to ascend grades up to 7 and 8 percent without noticeable reduction
in speed. Trucks are more affected by grades; therefore the maximum grades are established to
address this concern.
The maximum allowable street grades for the City of Rowlett are shown in Table 3-6. Grades that
exceed the values in Table 3-6 will be considered on a case by case basis and subject to approval of
the Director of Public Works. Consideration should be given to ADA & TAS requirements for the design
of any roadway where sidewalks are required.
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TABLE 3-6 – MINIMUM & MAXIMUM STREET GRADES
Street Type

Min Grade

Max Grade

Alley (RA)

0.6%

8%

Minor (R-1)

0.6%

8%

Secondary (B+, B, C)

0.5%

6%

Major Thoroughfares (A+, A)

0.5%

6%

Minimum longitudinal grades for streets and thoroughfares are required to insure proper flow of
surface drainage toward inlets. The minimum allowable street grades for the City of Rowlett are also
shown in Table 3-6. The minimum grade applies to the outside curb of a horizontal curve or the
centerline of an alley invert.

3.4.2

Vertical Curvature

A vertical curve is required when two longitudinal street grades intersect at a point of vertical
intersection (PVI) and the algebraic difference between those two grades is 1.0% or greater. Where
the algebraic difference is less than or equal to 1.2% for residential streets & alleys and less than 1%
for all others, vertical curves are not required. Vertical curves are utilized in roadway design to provide
a design which is safe, comfortable in operation, pleasing in appearance and adequate for drainage.
The vertical curve shall be formed by a simple parabola and may be a crest vertical curve or a sag
vertical curve.
The minimum length of vertical curves required for safe stopping sight distance may be calculated
using the following formula:
L = KA
Where:
L

= minimum vertical curve length (ft) required for safe stopping sight distance K =

horizontal distance (ft) required to provide a one percent change in gradient A = algebraic
difference in grade (%)
Table 3-6 shows the K values required for crest and sag vertical curves based upon safe stopping sight
distance. Maximum curve lengths should be evaluated in order to ensure adequate drainage for
vertical curves with large K values.
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TABLE 3-7 – MINIMUM “K” VALUES FOR VERTICAL CURVES

3.4.3

Design
Speed
V
(mph)

Stopping
Sight
Distance
(ft)

Crest
Vertical
Curve
K (min)

Sag
Vertical
Curve
K (min)

30

200

19

37

35

250

29

49

40

305

44

64

45

360

61

79

50

425

84

96

Vertical Clearance to Obstructions

The minimum vertical clearance for all structures traversing over City of Rowlett thoroughfares is 17
feet and 17.5 feet on State maintained roadways. Consideration shall be given to future roadway
resurfacing which would decrease the clearance provided. A minimum of 10 foot vertical clearance
shall be provided for all roadway crossings of hike and bike trails.

3.5

Cross-sectional Elements
3.5.1

Right-of-way Width

The right-of-way (ROW) for a City street is designated primarily for public roadway and infrastructure
improvements. The ROW width for each roadway classification is shown in Table 3-1. Other
appurtenances commonly found in a public ROW include sidewalks, franchise utilities, and street
lighting.

3.5.2

Lane Width

Driving lane widths are generally found to be in the range of 11 – 12 feet. Generally, parking lanes
are incompatible with arterial traffic. Therefore, provisions for parking lanes have been made only on
collector and local streets (outside of the Regional Employment Center, where special conditions may
apply). Where parking lanes are required, a minimum width of 8 feet is required for such lanes.

3.5.3

Pavement Cross Slope

All major and minor arterials shall have a minimum cross slope of one-quarter inch per foot (2%). A
maximum cross slope of three-eighths inch per foot (3%) on straight alignments or super-elevated
sections along horizontal curves may be allowed with the approval of the Director of Public Works.

3.5.4

Medians

Medians provide a separation of travel lanes and a location for beautification. Numerous factors are
involved in the design of medians. All arterial streets in Rowlett shall have a curbed median of
appropriate width for the roadway classification, as shown in Table 3-8 below.
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TABLE 3-8 – MINIMUM MEDIAN WIDTHS
Street Type

Median Width (f-f)

Principal Arterial (A+)

30’

Major Arterial (A)

20’

Minor Arterial (B+)

20’

All divided arterials shall be profiled such that the ultimate median curb lines have a maximum
elevation differential of 3” per 20’ of median width. This is necessary to accommodate the installation
of future median openings and turn lanes along arterials. Spot elevations and pavement cross-slope
transitions for future lanes shall be included in the plans in order to verify median cross-slopes. In
areas where there is no future need for a median opening, the design engineer may justify the use of
a greater differential between median curb elevations. Any differential exceeding 3” per 20’ of median
width requires approval from the Director of Engineer.

3.5.4.1 Subdivision Medians
Medians installed on undivided streets at entrances to subdivisions for aesthetic or any other
purpose shall be a minimum of 8 feet wide and 100 feet long. Roadway pavement in each direction
shall be a minimum of 24 feet (face to face). No driveways for adjacent houses shall be permitted
on these street segments within 150 feet of the curb line of the cross street. The median shall
terminate at the ROW line of the intersecting thoroughfare.

3.5.5

Parkways

A parkway is the area between the edge of the roadway pavement and the ROW line that is reserved
for public use. The parkway width varies for different roadway classifications, and is generally a
minimum of 10 feet wide. Sidewalks and utilities are typically situated within the parkway of a
thoroughfare. The cross slope of all parkways shall be a maximum of 2%, unless otherwise approved
by the Director of Public Works.

3.5.5.1

Foliage of hedges, trees, and shrubs located in or encroaching into public right-ofway shall be maintained such that the minimum overhang above a sidewalk shall be 7 feet
and the minimum overhang above an arterial or collector street shall be 14 feet.

3.5.5.2

Plants in the public right-of-way that will grow over 30 inches (when mature) above
the adjacent street’s curb shall conform to all of the above requirements, where applicable.
All landscape plans shall show all items as prescribed by the Parks and Recreation & Open
Space Department and Planning Department, including the locations and types of such plants
and the prescribed visibility triangles.
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3.5.6

Side Slopes

In areas where the proposed improvements require grading outside of the street ROW in order to tie
to existing ground, a maximum 4:1 slope can be used for grading. Slopes steeper than 4:1 shall be
evaluated on a case by case basis and must be approved by the Director of Public Works.

3.5.7

Clear Zone and Guardrails

A clear zone shall be provided for all streets. The clear zone is an unobstructed, relatively flat area
provided beyond the edge of the traveled way for the recovery of errant vehicles. The clear zone width
is related to vehicle speed, traffic volumes, and embankment slopes. Refer to the AASHTO Roadside
Design Guide & National Cooperative Highway Research Program (NCHRP) Report 537 for required
clear zone widths and fixed object protection.
Where an object is inside the clear zone, any combination of a sloping-faced curb that is 6 inches or
shorter and a strong-post guardrail can be used where the curb is flush with the face of the guardrail
up to an operating speed of 50 mph. Guardrails installed behind curbs should not be located closer
than 8 feet from the face of curb for any operating speed in excess of 35 mph.

Street Cross-over Design

3.6

Street crossovers are used on divided arterials to transition from divided to undivided sections of roadway.
The minimum design speed to be provided for the transition is 30 mph. The transition should follow a
straight line taper for the crossover. The required length of the transition is calculated using the following
formula:
L = W S2 / 60 C
= ½L
Where:
L

= Length of Transition (feet); Measured along the roadway centerline W
= Width of the offset (feet)

S

= Speed (mph)

C

= Length of Cross-Over Transition

For a shifting taper where the number of lanes will not be reduced, the length of the cross-over transition
(C) shall be ½ of L. For a merging taper, the length of transition shall be equal to L.

FIGURE 3-3 – CROSS-OVER DESIGN
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Reverse curves and other alternative cross-over designs shall be reviewed on a case-by-case basis and
approved by the Director of Public Works.

3.7

Cul-de-sacs, Turnarounds and Dead End Streets

Residential (R-1) Cul-de-sac Turnarounds shall have a minimum ROW width (diameter) of 100 feet and a
minimum pavement width of 80 feet for single family and two-family uses.
Commercial (C) Cul-de-sac Turnarounds shall have a minimum ROW of 120 feet and a minimum pavement
width of 100 feet for all other uses.
Hammer Head Turnarounds shall have a minimum pavement width of 60 feet and a minimum depth of
20 feet.
Temporary Turnarounds shall be provided at ends of streets more than 150 feet long that will be extended
in the future. No buildings shall be constructed in these sections without approval of the Director or
Engineering.
Maximum Length of Dead End Street - The maximum length of a cul-de-sac or dead end street with a
permanent turn-a-round shall be 600 feet measured from the centerline of the intersection to the center
point of the cul-de-sac or T-shaped (hammer head) turnaround.

FIGURE 3-4 – TEMPORARY TURNAROUNDS

3.8

Permanent Traffic Control

Permanent Traffic Control devices such as street signs, pavement markings, barricades, and traffic signals
are used to manage traffic flow and maintain safe and efficient streets throughout the City. General
requirements for traffic control devices in Rowlett are described in the following sections. Refer to the
TMUTCD for additional information and guidance.

3.8.1

Street Signs

Signs should be used only where justified by engineering judgment and demonstrated in a traffic
engineering study that indicates the location of necessary signs All signing plans shall be reviewed
and approved by the Director of Public Works, and be designed in accordance with the principles
described in the TMUTCD.
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Pavement Markings

3.8.2

Pavement markings provide guidance and information to road users and include striping, colored
pavement, delineators, islands, channelizing devices, etc. The following markings are required per
street classification.

3.8.2.1 Arterials


Centerline stripe for undivided sections



Lane lines



Turn bay islands



Delineators for roadside obstructions



Reflective Pavement Markers



Edge lines (for non-curbed streets greater than 20’ wide)

3.8.2.2 Collectors


Centerline stripe (where width is greater than 20’ and ADT more than 4,000 vpd)



Lane lines and edge lines (for non-curbed streets where width is 20’ or more and ADT
more than 3,000 vpd)

All pavement markings and supplemental pavement markers shall be thermoplastic or preformed
tape, and shall meet the requirements of the TMUTCD. Please refer to the City’s Standards for specific
guidance on roadway marking standards and approved manufacturers.

3.9

Neighborhood Traffic Management

Traffic calming measures shall be incorporated into the design of residential developments unless a traffic
engineering study concludes that traffic calming measures are not necessary. A traffic engineering study
may be waived with the approval of the Director of Public Works. All traffic calming devices must be
approved by the Director of Public Works.

3.10 Temporary Traffic Control
When the normal function of the roadway is suspended through closure of any portion of the ROW,
temporary construction work zone traffic control devices shall be installed to effectively guide the
motoring public through the area. Consideration for road user safety, worker safety, and the efficiency of
road user flow is an integral element of every traffic control zone.
All traffic control plans shall be prepared and submitted in accordance with the standards identified in
Part VI of the most recent edition of the TMUTCD. Lane closures will not occur on arterial roadways
without an approved traffic control plan. Traffic control plans shall be required on all other roadways as
determined by the Director of Public Works or the designee.
All traffic control plans must be prepared by an individual that is certified in their preparation. This
certification can be achieved through organizations such as the International Municipal Signal Association
(IMSA), the American Traffic Safety Services Association (ATSSA), through an accredited college program,
or by being licensed as a professional engineer in the State of Texas. All traffic control plans and copies
of work zone certification must be submitted for review and approval a minimum of seven working days
prior to the anticipated lane closure.
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Any deviation from an approved traffic control plan must be reviewed by the Director of Public Works or
the designated representative. If an approved traffic control plan is not adhered to, the contractor will
first receive a verbal warning and be required to correct the problem immediately. If the deviation is not
corrected, all construction work will be suspended, the lane closure will be removed, and the roadway
opened to traffic.
All temporary traffic control devices shall be removed as soon as practical when they are no longer
needed. When work is suspended for short periods of time at the end of the workday, temporary traffic
control devices that are no longer appropriate shall be removed or covered. The first violation of this
provision will result in a verbal warning to the construction foreman. Subsequent violations will result in
suspension of all work at the job site for a minimum of 48 hours. All contractors working on City of Rowlett
funded projects will be charged one working day for each 24 hour closure.
Lane closures on any major or minor arterial will not be permitted between the hours of 6:00 am to 9:00
am and 4:00 pm to 7:00 pm. Where lane closures are needed in a school area, they will not be permitted
during peak hours of 7:00 am – 9:00 am and 3:00 pm to 5:00 pm. Closures may be adjusted according to
the actual start-finish times of the actual school with approval by the Director of Public Works. The first
violation of this provision will result in a verbal warning to the construction foreman. Subsequent
violations will result in suspension of all work at the job site for a minimum of 48 hours. All contractors
working on City of Rowlett funded projects will be charged one working day for each 24 hour closure of
an arterial whether they are working or not.
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SECTION 4

INTERSECTION AND MEDIAN OPENING DESIGN

The successful operation of urban streets depends largely on the design of at-grade intersections and
median openings. Normally, all through and turning movements must be accommodated by these
intersections where many of the most critical problems of traffic operation, capacity and safety occur.
The main objectives in the design of an intersection are to facilitate the safety, convenience, and
efficiency of the motor vehicles, bicycles and pedestrians traveling through it. The following sections
include design criteria and requirements for intersection and median opening design in Rowlett. Design
of intersections shall consider the following:


Reduce the severity of potential conflicts and make it easier for drivers to maneuver their vehicles.



Thru lanes shall line up across intersections with no offset.



The design should fit the natural transitional paths and operating characteristics of drivers and
vehicles.



Smooth transitions should be provided for changes in direction.



Grades should be relatively flat.



Sight distance should be sufficient to enable drivers to prepare for and avoid potential conflicts.

On arterial and collector streets, intersections should be evenly spaced to the greatest extent possible.
Such an arrangement enhances the synchronization of signals, increases driver comfort, improves traffic
operation and reduces fuel consumption.

4.1

Intersection Design Elements
4.1.1

Sight Distance and Visibility

Motorists should have an unobstructed view of roadways they are crossing. The minimum sight distance
is related directly to vehicle speeds and to the distance traversed during braking, perception, and reaction
times. The intersection sight distance, which is termed sight distance, can be calculated for different street
or thoroughfare widths and for various grades.
Intersections contain multiple areas where potential conflicts can occur. The number of areas can be
reduced by providing adequate sight distance in all directions of approaching traffic. Required intersection
sight distances are shown on Table 4-1. Figure 4-1 shows the method for measuring the intersection sight
distance. The driver is assumed to be 15 feet behind the curb line of the intersection street. Sight line
easements may be required during the platting process in order to achieve the values presented in Table
4-1. Stopping sight distance requirements may be found in Section 3.3.3.
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TABLE 4-1 – INTERSECTION SIGHT DISTANCES
Design
Speed
(mph)

Intersection Sight
Distance
Near Side
(feet)

Intersection Sight
Distance
Far Side
(feet)

Thoroughfare Type

30

R-1

290

335

35

C; B

335

390

40

B+

385

445

45

A

430

500

50

A+

480

555

FIGURE 4-1 – INTERSECTION VISIBILITY TRIANGLES
No fence, wall, screen, sign, structure, foliage, hedge, tree, bush, shrub, berm, or any other item, either
man-made or natural shall be erected, planted, or maintained in a position that will obstruct or interfere
with sight lines.


Lines of sight at all intersections shall be clear at an elevation between 2 feet and 9 feet above
the average gutter elevation.



The values presented in Table 4-1 and Figure 4-1 is minimum sight distance for views in both
directions such that an exiting vehicle could accelerate to the operating speed of the street.

4.1.2

Corner Clips

All minor intersections involving aB, and C shall have a 15-foot by 15-foot ROW dedication as shown
in Figure 4-2. All other minor intersections involving a R-1 shall have a 10-foot by 10-foot ROW
dedication and for intersections involving a R-A shall have a 5-foot by 5-foot ROW dedication. This
dedication or “corner clip” aids in street intersection visibility as well as provides sufficient room for
sidewalks, barrier free ramps and other street facilities.

24

City of Rowlett Street Design Manual

FIGURE 4-2 – CORNER CLIP

4.1.3

Geometry

4.1.3.1 Skew
All arterial to arterial intersections shall intersect within 5 degrees of 90 degrees. All other
intersections shall intersect within 10 degrees of 90 degrees.

4.1.3.2 Right-of-way Width
ROW widths for major intersections are larger than the standard mid-block ROW. This additional
width allows for construction of added turn lanes to accommodate either current or future traffic
conditions. Refer to the cut sheets in Section 12 for intersection ROW widths for the
corresponding roadway classification.

4.1.3.3 Curb Return
The curb radius shall be 80 feet at the intersection of two arterials, and shall be 35 feet at the
intersection of an arterial street with a collector. At all other intersecting residential streets, the
curb radius shall be 25 feet unless specified in other sections of this manual.
Curb return profiles shall not exceed 2% in the vicinity of barrier free ramps. Profiles shall be
submitted for each curb return at intersections involving collector and arterial roadways.
Residential, collector and arterial street profiles shall be limited to a maximum of 2% at the
approach to collector street intersections.
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4.1.3.4 Grading
Grading contours within and approaching major intersections shall not be less than 0.5% (1/16
in/ft) nor greater than 2.0% (1/4 in/ft) and shall conform to the standards depicted in Figure 4-3.
Intersection pavement details with spot elevations and pavement cross- slope transitions shall be
called out for all intersections involving collector and arterial roadways. Gutter slope shall be a
minimum of 0.5%.
Drainage inlets shall be installed to capture storm water prior to entering arterial intersections
with arterial or collector roadways. Intersection drainage shall conform to the Storm Water Design
Manual.

FIGURE 4-3 – MAJOR-MAJOR INTERSECTION GRADING
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FIGURE 4-4 – MAJOR-MINOR INTERSECTION GRADING
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4.1.4

Intersection Design Diagram

Roadway
Type

A1

A 2,3

B
Single / Dual

C

D

E

F

R 1,2

A+

250

150

100 / 150

15

250

525

60

80

A

200

150

100 / 150

15

250

525

60

80

B+

200

150

100 / 150

15

250

525

60

80

B

200

150

100 / 150

0

250

n/a

n/a

35

C

150

150

100 / 150

0

250

n/a

n/a

35

R-1

0

0

100 / 150

0

0

n/a

n/a
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FIGURE 4-5 – INTERSECTION DESIGN DIAGRAM

(All measurements below are in feet)
Maintain parkway width through right-turn lane.
A1 A2 A3 Turn/Auxiliary lane storage lengths are minimum requirements. Additional length may be
required based on traffic volumes. Dual left turn lanes are required when peak hour turning volumes
exceed 250 vehicles.
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4.2

Median Openings

Median openings play a critical role in the operation and safety of divided roadways. They also provide
important points of access to adjoining property. Each median opening should be evaluated based on
roadway flow and capacity.
Median openings and left-turn lanes (including median pavers and traffic control devices) constructed to
serve private drives and new roads shall be paved to City standards, inspected by City inspectors, and paid
for by property owners served by the median opening. Median noses shall be constructed monolithic with
the street per Figure 4-6. Where the median width is 6 feet or less in width the full median shall be paved
with stamped concrete.
All median openings on State highways are subject to review and approval by TxDOT, and shall be designed
in accordance with the TxDOT Roadway Design Manual at a minimum.

4.2.1

Spacing Requirements

Median openings on divided thoroughfares shall be provided at dedicated street intersections and at
private drives only where they conform to the City’s spacing requirements. All median openings shall
be accompanied by a left-turn lane for the proposed drive or street.
Minimum median opening spacing requirements are 525 feet (nose to nose) in retail / commercial
areas and 675 feet (nose to nose) in residential areas. In areas where a residential development may
be located on one side of the road, and commercial on the other, the more restrictive spacing shall
apply. Median openings shall be a minimum of 20 feet wider than the width of the driveway which
they are serving with a minimum median opening width of 60 feet. All median openings shall be
centered on the driveway.

4.2.2

Cross-slope / Grade Breaks

The maximum longitudinal grade break (algebraic difference) for unsignalized non-city street median
openings is 5%. During design of divided thoroughfares, spot elevations shall be provided along the
median at 100 foot intervals in order to insure that the addition of future travel lanes, left turn lanes,
and median openings can be constructed without exceeding the 5% maximum grade break.

4.2.3

Directional Median Openings

In locations where full median openings are not permitted, the use of a one-way left-turn lane may
be appropriate. This would permit vehicles to turn left from the major thoroughfare into the driveway
but would not permit vehicles exiting the driveway to pass through the opening. Such an opening
would only be permitted where the opening plus required storage and transition can be provided
without affecting any other opening or intersection. The design of the one way opening shall be as
shown in Figure 4-7 and subject to approval by the Director of Public Works or his designee.
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FIGURE 4-7 – ONE-WAY LEFT TURN LANE DETAIL

4.3

Speed Change Lanes
4.3.1

Left Turn Auxiliary Lanes

Left turn auxiliary lanes shall be provided for all median openings and intersections on divided
roadways. Left turn auxiliary lanes shall also be provided on undivided minor arterial and collector
roadways at their intersection with arterial roadways.
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All left turn lanes shall be eleven (11) feet in width. Left turn storage lengths are sized to store the
number of vehicles expected to queue in the lane during an average peak period. Required left turn
storage, transition lengths, median opening width and spacing requirements are provided in Figure 46. On TxDOT roadways refer to Chapter 3, TxDOT Roadway Design Manual for left turn lane
requirements. Dual left turn lanes are required for all arterial / arterial intersections and are also
required when peak hour turning volumes exceed 250 vehicles.

4.3.2

Right Turn Deceleration Lanes

Right turn deceleration lanes shall be provided for all driveways with projected peak hour right turn
volumes greater than 50 vehicles per hour and the approaching design hourly volume in the adjacent
outside lane exceeds 400 vehicles. All right turn deceleration lanes are eleven (11) feet in width. Right
turn storage lengths shall be sized to store the number of vehicles expected to queue in the lane
during an average peak period. Required right turn storage and transition lengths are found in Figure
4-5. On TxDOT roadways refer to Chapter 3, TxDOT Roadway Design Manual for right turn lane
requirements.

4.4

Traffic Signal Spacing

Signals shall only be installed at warranted and justified locations as approved by the Director of Public
Works. The minimum distance between signalized intersections of arterial and/or collector streets shall
be 1,200 feet. Signalized intersections shall generally be four-way intersections.

4.5

Offset Intersections

Residential roadways that have offset intersections must have a minimum of 150 feet distance from
centerline to centerline. And collector roadways that have offset intersections must have a minimum of
250 feet distance from centerline to centerline. Offset intersections shall be avoided on undivided arterial
roadways.

FIGURE 4-9 – OFFSET INTERSECTIONS
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SECTION 5

DRIVEWAYS
Number of Exit Lanes

Minimum Throat Length (feet)

1

50/60

2

75

3

200

4

300
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TABLE 5-2 – MINIMUM DRIVEWAY THROAT LENGTH FOR LAND USE**
Land Use

Size

Collector
(feet)

Arterial
(feet)

Sum of all Driveways
(feet)

Industrial &
Manufacturing Uses

<100,000 sq. feet
100,001-500,000 sq. feet
>500,000 sq. feet

50
50
50

60
75
100

150
300
500

Educational &
Institutional Uses

<30,000 sq. feet
>30,000 sq. feet

50
50

60
75

300
600

Retail & Service
Uses

<250,000 sq. feet
250,001–500,000 sq. feet
500,001-750,000 sq. feet
>750,000 sq. feet

50
50
75
125

75
100
200
250

500
1,000
1,500
2,000

Recreational &
Entertainment Uses

<20,000 sq. feet
>20,000 sq. feet

50
75

60
150

300
500

Multiple Family
Residential Uses

<100 units
100-200 units
>200 units

50
50
75

60
100
150

300
500
750

Transportation
Related Uses

<15,000 sq. feet
>15,000 sq. feet

50
50

60
75

150
300

Automotive &
Related Uses

<2,000 sq. feet
>2,000 sq. feet

50
50

60
100

150
200

Commercial Uses

<50,000 sq. feet
50,001-100,000 sq. feet
100,001-200,000 sq. feet
200,001-500,000 sq. feet
>500,000 sq. feet

50
50
75
100
125

60
75
100
150
200

500
750
1,000
1,500
2,000

Agricultural &
Related Uses

<30,000 sq. feet
>30,000 sq. feet

50
50

60
75

150
200

References:
*Access Management Manual, Transportation Research Board, Washington, D.C.,
2003
**Based on Stover, V.G. and F. J. Koepke, Transportation and Land Development,
Institute of Transportation Engineers, Washington, D.C., 2002
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5.1

Driveway Spacing and Location in Relation to Other Streets & Drives

Unsignalized driveways introduce conflicts and friction into the traffic stream. As an area develops
and traffic volumes on the adjacent roadways grow, the gaps between vehicles are shorter.
Vehicles turning from a through lane cause through vehicles to slow, causing “shock waves” to
the vehicles on the roadway network. In order to maintain the capacity of the roadway network,
driveway access should be limited.


Residential - Driveway approaches on a tract of land devoted to one use shall not occupy
more than 70 percent of the frontage abutting the roadway. No more than two driveway
approaches shall be permitted on any parcel of property on each street. These standards
may be waived for cul-de-sac lots.



Commercial and Industrial - Spacing and location of driveways shall be related to existing
driveways and those shown on approved development plans. The spacing between
driveways shall depend upon the Thoroughfare Plan designation of the roadway per Table
5-3. Driveways shall not be permitted in the transition area of any deceleration lane or right
turn lane. A maximum of 3 driveways shall be permitted for each 1,000 feet of roadway
frontage.
TABLE 5-3 – COMMERCIAL AND INDUSTRIAL DRIVEWAY SPACING
Thoroughfare Type

Min. Drive Spacing (ft)

C

100

B+, B

150

A

150

A+, TxDOT Roadways

150

*Minimum 200 ft for TxDOT roadways with posted speed limits below 40-mph
Spacing between driveways shall be measured along the property line from the closest edge of
pavement from one driveway to the closest edge of pavement of the next driveway.

5.1.1

Driveway Offset Spacing in Relation to a Cross Street

Offset spacing between a driveway and the adjacent cross street intersection shall be
measured along the right-of-way line from the cross street projected curb line to the projected
curb line or edge of pavement of the driveway. The minimum offset distance (in feet) shall be
equal to the minimum spacing requirement as shown in Table 5-3. Residential driveway
spacing from cross streets shall not be closer than 25’.

5.1.2

Driveway Spacing on Frontage Roads

Driveway spacing on all frontage roadways shall be governed by TxDOT and shall meet
minimum standards in accordance with TxDOT Roadway Design Manual. Driveways located
near entrance and exit ramps are strongly discouraged and shall be reviewed on a case by
case basis. When allowed, design must meet minimum TxDOT standards.

5.2

Driveway Grades

The change in grade between the roadway cross slope and the slope of the driveway apron is important
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to ensure a smooth, low speed turning maneuver. The maximum algebraic change in grade is shown in
Table 5-4. An abrupt change in grade will cause the front bumper to drag on the surface of the street
and driveway.
TABLE 5-4 – DRIVEWAY GRADE CHANGE
Thoroughfare Type

Algebraic Change ( % )

R-1

12

C

10

B

7

B+

6

A+, A

5

The recommended lengths of vertical curve for the corresponding change in grade for driveway profiles
are shown in Table 5-5.
TABLE 5-5 – VERTICAL CURVE LENGTH FOR DRIVEWAYS
Length (ft)
Crest Curve

Sag Curve

4-5

5

6

6–8

5

7

9 – 12

6

8

Change in Grade (%)

All driveway profiles should be designed to accommodate a sidewalk crossing at a maximum allowable
cross-slope of 2% in order to meet ADA requirements.
Reference Figures 5-3, 5-4, and 5-5 for Urban and Rural driveway profiles.
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FIGURE 5-3 – URBAN PROFILE, DRIVEWAY ON DOWNGRADE
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FIGURE 5-4 – URBAN PROFILE, DRIVEWAY ON UPGRADE
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FIGURE 5-5 – RURAL PROFIILE

Credits:
City of McKinney Street Design Manual
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SECTION 1 – INTRODUCTION
1.1

Purpose and Scope

The purpose of this manual is to establish standard principles and practices for the design and
construction of water and Sanitary Sewer facilities to be maintained by the City of Rowlett. These
rules and regulations are the standard requirements of the City of Rowlett, Texas. The Water and
Sanitary Sewer Design Manual is a source for standards, criteria, and specifications related to
water and Sanitary Sewer facilities within the City of Rowlett and its ETJ.

1.2

Effective Date

The authority for this design manual is provided to the Director of Public Works through Ordinance
____________. This ordinance authorizes the Director of Public Works to promulgate rules,
regulations, standards, and specifications for water/Sanitary Sewer facilities and other public
improvements. The effective date of the regulatory documentation is 30 days after being filed
with the City Secretary.

1.3

Appeal Process

Deviation from the requirements of this manual may be granted by the Director of Public Works.
An owner / developer / applicant who wishes to appeal to the Director of Public Works regarding
the design of water and/or Sanitary Sewer facilities may do so as long as the appeal, if granted,


Is not detrimental to the public welfare,



Does not involve special conditions or circumstances that affect the water or Sanitary
Sewer facility in question,



Is supported by an engineering study performed by a Professional Engineer,



Is not based on financial interests only.

The final decision of the appeal shall be provided by the Director of Public Works or authorized
designee.

1.4

Definitions and Reference Standards

American National Standards Institute (ANSI) Standards – The latest edition of applicable
standards as approved and published by the American National Standards Institute, Inc.
American Society of Mechanical Engineers (ASME) Standards – The latest edition of
applicable standards as approved and published by the American Society of Mechanical
Engineers.
American Society for Testing and Materials (ASTM) Standards – The latest edition of
applicable standards as approved and published by the American Society for Testing and
Materials.
Apartment – A dwelling unit in an apartment building.
Apartment Building – A building or any portion thereof, which contains three or more dwelling
units, located in the same building lot. An apartment building is a multi-family dwelling.
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Average Daily Flow – The arithmetic average of all daily flow determinations taken within a period
of 24 consecutive hours.
American Water Works Association (AWWA) Standards – The latest edition of applicable
standards as approved and published by the American Water Works Association.
Barriers – Railroads, arterial and collector roadways, divided thoroughfares, highways, buildings,
man-made or natural obstacles, etc. which restrict Fire Department operations.
CFS – Cubic feet per second.
Carrier Pipe – A pipe used to carry water or Sanitary Sewer, as opposed to an exterior protective
casing pipe.
Casing Pipe/Casing - Encasement pipe, usually steel, that is most commonly used in
underground construction to protect utility lines of various types from getting damaged.
Collector – A pipe that is generally between 8 inches and less than 15 inches that collects sewage
from neighborhoods and groups of businesses and delivers sewage to a single, larger interceptor
pipe.
Connection – The point at which a residential unit or non-residential establishment is provided
service by the City water or Sanitary Sewer system.
Contamination – The presence of any foreign substance (organic, inorganic, radiological, or
biological) in water which tends to degrade its quality so as to constitute a health hazard or impair
the usefulness of the water.
Director of Public Works – This term shall mean the Director of Public Works or his/her
designated representative.
Disinfectant – Any oxidant, including but not limited to chlorine, chlorine dioxide, chloramines,
and ozone that may be added to the water in any part of the treatment or distribution process that
is intended to kill or inactivate pathogenic microorganisms.
Disinfection – A process which inactivates pathogenic organism in the water by chemical
oxidants or equivalent agents.
Distribution System – A system of pipes that conveys potable water from a water treatment plant
to consumers. The term includes pump stations, ground and elevated storage tanks, potable
water mains, potable water service lines, and all associated valves, fittings, and meters, but
excludes potable water customer service lines.
Dimension Ratio (DR) [Pressure Flow] – The outside pipe diameter divided by the pipe wall
minimum thickness. The DR provides a method of specifying product dimensions to maintain
mechanical properties regardless of size. For a given dimension ratio the pipe stiffness remains
constant for all pipe sizes.
Duplex – Two single family dwelling units per lot.
Dwelling – A building or portion thereof designed and used exclusively for residential occupancy,
including one- and two-family dwellings but not including hotels, motels, or lodging houses.
Dwelling Unit – A single unit providing complete independent living facilities for one of more
persons including permanent provisions for living, sleeping, eating, cooking, and sanitation.
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Encasement Pipe – A smooth protective steel pipe which encases a carrier pipe for various types
of crossings including roadways, creeks, and railroads.
Engineer of Record – professional engineer, licensed in the State of Texas responsible for the
sealing of construction plans, studies, calculations, and/or any other engineering documents.
Firm pumping capacity – The pumping capacity of the station handling the expected peak flow
or the maximum hourly demand with the largest pump out of service.
Flushing Duration – The minimum amount of time required to provide a complete changeover
of water volume within the dead end section of pipeline.
gpad – Gallons per acre per day.
gpd – Gallons per day.
gpcd – Gallons per capita per day.
gpm – Gallons per minute.
Inflow and Infiltration (I&I) - Inflow and infiltration are terms used to describe the ways that
stormwater and groundwater enter into dedicated Sanitary Sewer systems.
Interceptor – A pipe that gathers Sanitary Sewer flow from several smaller collector pipes.
International Fire Code (IFC) – The latest edition adopted by the City Council of the City of
Rowlett Texas for the purpose of prescribing regulations governing conditions hazardous to life
and property.
MGD – Million gallons per day.
Maximum Daily Demand – The total amount of water used during the day of heaviest
consumption in any given year and the minimum rate, which the high service pumps must be
capable of pumping. Water must be supplied to the pumps at this rate.
Maximum Hourly Demand [Peak Flow] – The rate at which water is drawn from the entire
system during the hour of maximum consumption on the day of maximum demand. This rate is
generally of a short duration and is most economically provided for by the use of elevated storage
in addition to water supplied to the system by pumps. The distribution system, including storage
and pumping capacity, must be able to satisfy this demand.
Mils – A unit of length equal to one thousandth of an inch.
Minimum Hourly Demand – This is the rate at which water is drawn from the distribution system
during the hour of minimum demand on the day of maximum demand. This demand rate is used
in the water distribution analysis to determine the adequacies of the system to replenish elevated
storage.
Multi-family – Attached dwelling units designed to be occupied by three or more families living
independently of one another, not to include boardinghouses, shelters, hotels, or motels.
National Fire Protection Association (NFPA) Standards – The latest edition of applicable
standards as approved and published by the National Fire Protection Association.
North Central Texas Council of Governments (NCTCOG) Public Works Construction
Standards – The latest edition of applicable standards as approved and published by the North
Central Texas Council of Governments.
Peak Flow – The highest 2-hour wet weather Sanitary Sewer flow expected under any operational
condition.
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psi – Pounds per square inch.
Professional Engineer – An engineer who maintains a current license through the Texas Board
of Professional Engineers in accordance with its requirements for professional practice.
Sanitary Sewer Peaking Factor – The maximum flow to average flow ratio used in Sanitary
Sewer flow calculations.
Single family dwelling [attached] – A dwelling unit that is joined to another dwelling at one or
more sides by a party wall or abutting separate wall, which is designed for occupancy by one
family and is located on a separately platted lot, delineated by front, side and rear lot lines and is
served by separate utility connections and meters as a single family dwelling (e.g. town homes,
condos, etc.).
Single family dwelling [detached] – A dwelling unit designed and constructed for occupancy by
not more than one family, located on a lot or separate building tract and having no physical
connection to a building located on any other lot or tract, and occupied by only one family.
Standard Dimension Ratio (SDR) [Gravity Flow] – The pipe diameter divided by the pipe wall
thickness and provides a method of specifying product dimensions to maintain mechanical
properties regardless of size. For a given dimension ratio the pipe stiffness remains constant for
all pipe sizes.
Texas Commission on Environmental Quality (TCEQ) – The environmental agency for the
state of Texas which strives to protect our state's human and natural resources consistent with
sustainable economic development. Their goal is “clean air, clean water, and the safe
management of waste”.
Texas Department of Licensing and Regulation (TDLR) – The state's umbrella occupational
regulatory agency which is responsible for the regulation of multiple occupations and industries.
Texas Department of Transportation (TxDOT) – The state’s transportation department that is
responsible for planning, designing, building, operating and maintaining the state's transportation
system.
Texas Manual on Uniform Traffic Control Devices (TMUTCD) – The state’s manual of
standards for a uniform system of traffic control devices for use on streets, roads, and highways
within the state.
Water Age – Water age or residence time is the amount of time water spends in the distribution
system between the treatment plant and the consumer and is a function of flow rate, distance
from the treatment plant, storage, system demand and distribution system network, and other
factors.
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SECTION 2 – GENERAL WATER AND SANITARY SEWER GUIDELINES
2.1

Compliance with Master Plans

All construction plans shall comply with the current Water and Sanitary Sewer Master Plan.

2.2

Construction Standards and Specifications

All work and materials shall be in accordance with the latest editions of the City of Rowlett
Construction Standards and Specifications and the North Central Texas Council of Governments
(NCTCOG) Public Works Construction Standards. Should a conflict be found between the two
publications, the City of Rowlett Construction Standards and Specifications shall take
precedence.
In the event that an item is not covered by the City of Rowlett Construction Standards and
Specifications, the NCTCOG Public Works Construction Standards shall apply. Notification in
writing by the contractor shall be made to the engineer of record, City inspector and the Director
of Public Works of the issue. The Director of Public Works shall make the final decision regarding
all construction materials, methods, and procedures specified in construction plans. Reference to
all documents contained in the project specifications shall refer to the latest edition of each
document or the version adopted by the City Council.

2.3

Plan Submittal and Review Process

It is the responsibility of the engineer of record to ensure that all construction plans are in
conformance with the latest version of the City of Rowlett - Engineering Department – Civil
Engineering Plan Submittal Process document.
The engineer of record shall provide either a design study or letter report which provides the water
or Sanitary Sewer demands required for the proposed development.
Unless requested otherwise by the Director of Public Works, the engineer of record shall analyze
all existing water and Sanitary Sewer facilities adjacent to proposed development in order to
demonstrate that capacity exists for the proposed development. The analysis, or design study,
must also demonstrate that the development will not adversely affect current services.
As part of the review process, the City’s modeling consultant may review proposed improvements
for impacts to existing and master planned water and Sanitary Sewer system(s), as well as any
improvements needed due to the development. The City’s consultant will provide the results of
the modeling efforts within a brief letter report. The scope and fee for the modeling efforts will be
reviewed by the developer and the Director of Public Works for approval. The expense of the
modeling efforts and letter report will be reimbursed to the City by the developer.

2.4

Plan Requirements

It is the responsibility of the engineer of record to ensure that all plans submitted for review adhere
to the following guidelines:
Plans shall be clear, legible, and neatly drawn on bordered 22-inch x 34-inch sheets. Each sheet
shall clearly display the seal of the Professional Engineer under whose direction the plans were
prepared. All engineering documents shall clearly indicate the professional engineering firm name
and registration number.
Record Drawings shall include a note/callout for the type of pipe material constructed. These
notes/callouts shall be shown on each plan sheet for water and sanitary sewer lines.
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2.4.1

Water and Sanitary Sewer Design Criteria

It is the responsibility of the engineer of record to ensure that all construction plans are in
conformance with the latest version of the following:


City of Rowlett General Notes



North Central Texas Council of Governments - Public Works Construction Standard
Specifications and Standard Drawings (NCTCOG Specs)



International Fire Code



City of Rowlett Code of Ordinances



City of Rowlett Unified Development Code



City of Rowlett Form Based Code



Rules and Regulations established by the Texas Commission on Environmental Quality
(TCEQ)



Chapter 290 - Public Drinking Water SUBCHAPTER D: RULES AND REGULATIONS
FOR PUBLIC WATER SYSTEMS §§290.38 - 290.47



Chapter 217 - Design Criteria for Domestic Sanitary Sewer Systems SUBCHAPTER C:
CONVENTIONAL COLLECTION SYSTEMS §§217.51 - 217.70



American Water Works Association Standards (AWWA)

Line sizes shall comply with the current Water Distribution System and the sanitary sewer
Master Plans.
Water and Sanitary Sewer lines shall be sized and extended through the limits of a
development to provide a connection for ultimate development of adjacent properties.
The acquisition of field data, including Sanitary Sewer flow monitoring and water system
pressure data, shall be at the expense of the developer.

2.4.2

Plan Sheet

The plan view or plan sheet shall include the following:


In general, plan view sheets should be drawn so that the north arrow points up, left, or
right, but not down. Plans shall show a sufficient amount of the surrounding area (i.e.
streets, lots, property lines) so that existing water and/or Sanitary Sewer facilities are
shown clearly and so that proper consideration may be given to both existing and future
connections to other facilities.



Drawn to a scale and clearly marked on sheet including a graphical bar scale. The use
of non-standard scales will not be permitted. Provide index sheet(s) on plans requiring
the use of more than 4 sheets for plan and profile drawings. Table 2-1
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provides the acceptable scales for the plan sheets unless otherwise authorized by the
Director of Public Works.
TABLE 2-1 – SCALE OF PLANS
1 inch = 20 feet

1 inch = 50 feet

1 inch = 30 feet

1 inch = 60 feet

1 inch = 40 feet

1 inch = 100 feet



All existing and proposed public and private utilities, fire hydrants, air release valves,
blow-off assemblies, and necessary appurtenances shall be shown in plain view.



All lines shall be numbered, lettered, or otherwise designated to correspond with profile
sheets.



All lines shall show diameter and type of material. Sanitary Sewer lines shall show flow
direction.



Stationing shall be shown to the nearest hundredth of a foot and each new line shall
begin at full stations (i.e. 0+00, 1+00, etc). Sanitary Sewer line stationing shall begin at
the downstream end of lines and increase in the upstream direction.



Stationing shall be provided for all junctions, horizontal points of curvature (PC),
horizontal points of tangency (PT), bends, angle points, wyes, cleanouts, manholes,
and the centerlines of all streets, alleys, and railroads.



Curve data including delta, radius, tangent length, curve length, chord length and chord
bearing shall be provided for all curved pipe alignments.



City survey control points and benchmarks shall be used and clearly shown with
descriptive locations and elevations. Elevations must be from mean sea level datum.

2.4.3

Profile Sheet

The profile view or profile sheet shall include the following:


Profile drawings shall be provided for all water lines with a diameter equal to or greater
than 12 inches. Profile drawings may also be required for smaller water lines as
determined by the Director of Public Works.



Profile drawings shall be provided for all main line sanitary sewer lines. Profile drawings
may also be required for smaller water lines as determined by the Director of Public
Works.



All lines shall be numbered, lettered, or otherwise designated to correspond with plan
sheets.



All lines shall show diameter and type of material and show the flow direction and %
slope for sanitary sewer lines.



Stationing shall be shown to the nearest hundredth of a foot and each new line shall
begin at full stations (i.e. 0+00, 1+00, etc.). Sanitary Sewer line stationing shall begin
at the downstream end of lines and increase in the upstream direction. Proposed
invert/flow line elevations shall be shown at even intervals (i.e. 1+00, 2+00, etc.) and at
7
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all match lines.

2.5



Stationing, invert/flow line elevations, and ground elevations shall be provided for all
junctions (show all lines in and out), bends, grade breaks, wyes, cleanouts, manholes
(label all lines in and out), and ends of lines. Other points may be requested by the
Director of Public Works.



All manholes, cleanouts, valves, and other appurtenances shall be shown.



Pipe slopes shall be shown to the nearest hundredth of a percent. The type of
embedment or encasement and the total linear footage of each line shall be shown.



Descriptive callouts shall be shown where water and Sanitary Sewer lines cross. For
each utility crossing, it is the responsibility of the engineer of record to specify an
appropriate method of protection that meets the requirements of TCEQ.



Where necessary, existing and proposed parallel storm sewer lines shall be shown in
order to verify that all Sanitary Sewer lateral connections can be made.



All utility crossings, including storm sewer, gas mains, franchise utilities, etc., shall also
be shown and labeled in profile.

Separation of Water Lines from Sanitary Sewer Lines

All water lines and Sanitary Sewer lines shall be separated per TCEQ Rules and Regulations.
Refer to the following:

2.6



Chapter 290 - Public Drinking Water SUBCHAPTER D: RULES AND REGULATIONS
FOR PUBLIC WATER SYSTEMS §§290.38 - 290.47



Chapter 217 - Design Criteria for Domestic Sanitary Sewer Systems SUBCHAPTER C:
CONVENTIONAL COLLECTION SYSTEMS §§217.51 - 217.70

State Highway Alignment Criteria

Prior to the design of facilities within TxDOT right-of-way, the engineer of record shall coordinate
with TxDOT to determine any special design, construction requirements and/or permitting
requirements and shall copy the Director of Public Works on all correspondence with each
regulatory agency.
Water and sanitary sewer lines within or crossing a TxDOT right-of-way shall meet the
requirements of the TxDOT Area Office and currently published TxDOT Utility Manual. Utility
permits for lines within or crossing TxDOT rights-of-way shall be processed by the Owner or
Engineer of Record. A copy of any submittals shall be provided to the City of Rowlett for
reference.

2.7

Tunneling, Jacking, and Boring

All water and Sanitary Sewer mains to be installed under existing roadways shall be installed by
a method other than open cut, unless otherwise approved by the Director of Public Works. Steel
casing shall be a minimum of ½ inch thick and the inside diameter shall be appropriately sized
for construction and maintenance of the carrier pipe. The design of the steel casing thickness
shall be verified by the engineer of record. Raci patented casing spacers, or approved equal,
shall be used. No bends and/or curves are permitted with casing pipes. Casings shall be required
when crossing under existing and proposed arterials, highways, and railroads. Casings may
also be required where deemed necessary by the Director of Public Works.
The construction bore and receiving pit shall be located at a minimum distance of 4 feet behind
the back of curb. The engineer of record shall provide a distance greater than 4 feet where there
8
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is no curb or barrier protection at the edge of pavement. Additional bore setback distances or
shoring shall be required to maintain roadway integrity and the safety of construction personnel.
When bore and receiving pits are located on private property, permanent water and Sanitary
Sewer easements for the pits will be required for the installation and future maintenance of the
line.


The engineer of record shall design the pipe casing for the following loading conditions
and/or applicable combinations thereof:



Cooper's E-80 Railway loading or AASHTO HS20 loading, as applicable.



Earth loading with the height of fill above the casing as shown on the plans as existing or
finish grade whichever is greater.



All other applicable loading conditions, including loads applied during transportation and
handling.

Engineer of records shall consider the location, size, and depth of bore and receiving pits relative
to existing utilities when establishing the beginning and ending stations.
Manufacturers: Paint Manufacturers for pipe casing shall be 46-465 H.B. Tnemecol - Tnemec
Inc. or approved equal.

2.8

Crossings
2.8.1

Culvert Crossings

A steel encasement pipe shall be used to encase the carrier pipe with a minimum vertical
clearance of 2 feet from the bottom of the culvert. The encasement pipe shall be extended a
minimum of 10 feet from the outside edge of a box culvert or the outside diameter edge of the
storm sewer for future maintenance of the carrier pipe.

2.8.2

Railroad Crossings

Prior to the design of any railroad crossing, the engineer of record shall coordinate with the
appropriate railroad and or regulatory agency to determine if there are any special design
and/or construction requirements. A copy of any submittals shall be provided to the City of
Rowlett for reference.

2.9

Easements

All proposed water or Sanitary Sewer facilities that are outside of public rights-of-way or existing
easements, shall be provided with permanent water or Sanitary Sewer easement. Water and
Sanitary Sewer easements that are parallel to and adjacent to public rights-of-way require
approval from the Director of Public Works. The following are guidelines for the easements:
Water and Sanitary Sewer easements shall have a minimum width of 15 feet additional easement
width shall be provided based on depth and diameter of utilities.
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Single water or Sanitary Sewer lines shall be located in the center of the easements. For two or
more parallel water and Sanitary Sewer lines in an easement, maintain the centerline of the utility
a minimum of 7.5 feet from the edge of the easement.
The minimum easement width for water and Sanitary Sewer lines deeper than 10 feet, shall be
equal to 1.5 times the depth of the line rounded up to the nearest 5 foot Consider, for example, a
Sanitary Sewer line 12 feet deep. The Sanitary Sewer easement would be 1.5 x 12 feet = 18 feet,
rounded up to the nearest 5 foot = 20 feet. Larger easement widths may be required by the
Director of Public Works.
Fire hydrants located outside of public rights-of-way or adjacent to water line easements shall be
in a 15 feet x 15 feet water easement.
Two inch and smaller water meters serving multi-family residential and non-residential
developments shall be in a minimum 5 feet x 5 feet water easement. Three inch and larger meters
shall be in a minimum 15 feet x 20 feet water easement and shall not be within the public rightof-way.
Temporary construction easements shall be provided to allow for construction operations, as
required.
Non-residential 3 inch and larger water meters shall be located in a water easement and clear of
high traffic areas. Water meter vaults shall be sized according to the size of the water meter.
Minimum water meter vault sizes and easement sizes are as follows:
o

3 inch meter

-

6 feet x 8 feet (15 feet x 20 feet water easement)

o

4 inch meter

-

6 feet x 8 feet (15 feet x 20 feet water easement)

o

6 inch meter

-

8 feet x 10 feet (20 feet x 20 feet water easement)

o

8 inch meter

-

8 feet x 12 feet (20 feet x 20 feet water easement)

Permanent water or Sanitary Sewer easements are required when boring and receiving pits are
located on private property. The boring and receiving pit areas are necessary for future
maintenance of the line.
Access easements shall be provided to all water and Sanitary Sewer easements located on
private property.
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SECTION 3
3.1

WATER SYSTEM DESIGN CRITERIA

Water Demand

Residential development submittals shall include the total number of units and the total acres of
the proposed development. Non-residential development submittals shall include estimated water
use records showing the minimum hourly demand, maximum hourly demand, maximum daily
demand, total building square footage, and the total acres for the proposed development. The
projected maximum daily demand and maximum hourly demand shall be calculated and shown
in MGD in accordance with the current Water Master Plan.

3.2

Water Supply

The North Texas Municipal Water District (NTMWD) supplies treated water at the Rowlett Ranch
Parkway Pump Station, University Pump Station, and the Gerrish Street Pump Station as shown
in the Water Master Plan.

3.3

Pressure Planes

The City currently operates three pressure planes, the 794 Service Area, the 850 Service Area
and the 920 Service Area. A proposed fourth pressure plane, the 840 Service Area, was
established to provide pressure between 40 and 95 psi. It is envisioned that the proposed 840
Service Area will be supplied by the 794 Service Area and pressurized with a booster pump station
and pneumatic tank. The locations of the existing and proposed pressure planes are shown on
the Water Master Plan Map.
The service area elevation designation is related to the high water level (HWL) of elevated storage
tanks.
Prior to the design of a water system, the engineer of record shall investigate and determine if the
proposed water main crosses the boundary between any of the pressure planes. For those
pressure planes separated by a street, a main shall be provided for each pressure plane on their
respective side of the street. Proposed mains that approach pressure zone boundaries shall be
designed to loop within their designated pressure planes as shown in the Water Master Plan.

3.4

Sizing Water Distribution Mains

The design of the water distribution system involves various rates of water use, which are
generally referred to as water demand. Water demand rates are generally expressed in MGD.
The three most significant water demand rates are Maximum Daily Demand, Maximum Hourly
Demand and Minimum Hourly Demand.
For any residential development where the lot layout has not been finalized, the following Table
3-1 shall apply:
Table 3-2 provides the water demand for non-residential land uses.
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TABLE 3-1 – RESIDENTIAL WATER DEMAND BY LAND USE

Population Per
Unit

Maximum
Daily
Demand
(gpad)

Maximum
Hourly
Demand
(gpad)

1.0

3.2

1,600

3,520

Single Family

2.2

3.2

800

1,760

SF-15

Single Family

2.9

3.2

4,356

9,583

SF-10

Single Family

4.4

3.2

6,223

13,690

SF-9

Single Family

4.8

3.2

7,260

15,972

SF-9

Single Family

5.4

3.2

8,712

19,166

SF-7

Single Family

6.2

3.2

11,616

25,555

SF-5

Single Family

8

2.5

6,806

14,974

10.2

2.0

12,100

26,620

Estimated
Units Per
Acre

SF-40/RN Single Family
Residential
SF-20

District

MF-2F

Land Use

Duplex

MF-TH

Townhomes

13.1

2.0

13,068

28,750

MF-S

Multi-Family
Suburban
Multi-Family
Urban

17.4

2.0

24,000

52,800

20

2.5

15,000

33,000

2.5

20,000

44,000

2.0

20,000

44,000

2.0

8,000

17,600

MF-U

NN

UN/UV

Residential Low
to Moderate
Density
Multi-Family
High Density
Mobile Home
Park

8.0
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TABLE 3-2 – NON-RESIDENTIAL WATER DEMANDS BY LAND USE
Land Use

Max. Daily Demand (gpad)

Max. Hourly Demand (gpad)

1,500

2,700

39 gpcd

52 gpcd

Light Manufacturing*

2,000

3,000

Heavy Manufacturing*

2,500

3,000

Regional Commercial

3,000

3,900

Regional Employment Center*

3,000

4,500

Office Park

6,000

6,000

Parks and Open Space

1,500

1,500

Golf Course**

1,000

1,000

Hospital

720 gpd per bed

864 gpd per bed

Nursing Home

240 gpd per bed

288 gpd per bed

22 gpcd

26 gpcd

Neighborhood Commercial /
Office
Schools

Restaurant

* Developer/engineer of record shall provide the maximum daily demand and maximum hourly
demand flows and/or the number and size of water meters proposed for the particular land use
for review by the City.
** Developer/engineer of record shall provide the number and size of water and irrigation meters
proposed for the golf course for review by the City.
Land uses not listed shall be classified by the land use they most nearly resemble in Table 3-2 or
calculated by the engineer of record in accordance with the anticipated use. The engineer of
record shall submit the Maximum Daily Demand and the Maximum Hourly Demand to the Director
of Public Works for review and approval.
The engineer of record shall contact the Director of Public Works to obtain the map of existing
pressure ranges for the project area during maximum daily demands and/or determine the size
of water main required from the Water Master Plan. For all developments, re-developments, and
any type of facility tying into the City’s water distribution system, the following guidelines shall be
used:


The engineer of record shall obtain the available record drawings from the City GIS
Department. When record drawings are not available, field investigations and verifications
shall be required prior to construction.
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The standard water line sizes that shall be used are noted in the Table 3-3.
TABLE 3-3 – STANDARD WATER LINE SIZES
8 inch

12 inch

16 inch

20 inch

24 inch

30 inch

36 inch

42 inch

54 inch

60 inch

66 inch

72 inch



Fire flows for all districts shall be calculated with a minimum residual pressure of 20 psi
under combined fire and domestic (Maximum Daily Demand) water flow conditions and/or
the latest requirement by the TCEQ.



Mains are to be sized to ensure less than 1 foot of head loss per 1000 feet of water main
using a Hazen Williams coefficient of C = 100 for the Maximum Hourly Demand flow rates
within the subdivision internal distribution system.



Mains shall be sized to provide service to adjacent properties.

3.4.1

Single Family Residential

Twelve inch mains shall be required along all collector streets and other areas as determined
by the Director of Public Works. Eight inch mains are required along smaller residential streets.

3.4.2

Multi-Family Residential

Minimum size main in any multi-family project shall be 8 inches
Mains over 600 feet in length between intersecting mains or mains supplying more than one
fire hydrant/fire service line shall be 12 inch diameter, otherwise the main may be 8 inches.

3.4.3

Non-Residential

Mains over 1,000 feet in length between intersecting mains or mains supplying more than two
fire hydrants/fire service lines shall be 12 inch diameter, otherwise the main shall be 8 inches
Eight inch mains may be used for fire hydrants located in parking lots not adjacent to buildings,
and shall be looped.

3.5

Horizontal Alignment and Vertical Alignment

The following guidelines shall be used for the placement of water lines:


Water lines shall be placed on the north and east side of the roadway right-of-way
whenever possible. Where it is not possible to install the main inside of the right-of-way,
an easement shall be required. Water mains in right-of-way are to be placed at a distance
of 5 feet from the back of the curb, for 6 inch, 8 inch and 12 inch lines. Water mains larger
than 12 inches in right-of-way shall be installed at least 5 feet from the back of curb to
outside of the pipe, or otherwise directed by the Director of Public Works.
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3.6



All development shall be required to extend across the full width of the subdivision in such
an alignment that it can be extended to the next property in accordance with the master
water plans for the city. In phased construction of roadways, the water main shall be
extended the entire length of the roadway being constructed.



Sixteen inch and larger water lines shall be designed in straight alignments if possible.
Avoid excessive number of high points and low points between cross street connections.



Minimum radius of curve and maximum deflection angle of pipe joints will be restricted to
75% of manufacturer’s recommendation, after which the use of horizontal or vertical bends
will be required.



All vertical and horizontal bends, plugs, reducers and tees shall be restrained joints. When
multiple vertical bends are required for utility clearances, all fittings are to be designed
with restrained joints in addition to concrete thrust blocking.

Depth of Cover

The minimum depths of cover for water lines are indicated in Table 3-4.
TABLE 3-4 – DEPTH OF COVER TO TOP OF PIPE
Pipe Size

Minimum Depth of Cover

6 inch through 8 inch

4 feet

12 inch through 16 inch

5 feet

20 inch and larger

6 feet

The engineer of record shall consider the ultimate roadway elevations in determining the depth of
cover. Additional depth of cover shall be required for future development and as directed by the
Director of Public Works. Depths of cover greater than 8 feet shall be approved by the Director of
Public Works.

3.7

Pipe Material

The specification of pipe material is the responsibility of the engineer of record based on the
analysis of specific site, soil conditions, loading conditions, and pressure requirements. The
following guidelines, in Table 3-5, are based on pipe size only and in no way relieve the engineer
of record of the responsibility of pipe material specifications applicable to the particular job and
restrictions due to special construction methods.
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TABLE 3-5 – PIPE MATERIALS
Internal Diameter Pipe
Size

4 inch through 12 inch

16 inch through 20 inch

Pipe Material


PVC, AWWA C900, minimum DR 18



Ductile Iron, AWWA C151 Pressure Class 350 (cement
mortar lined polyethylene encased)



HDPE, AWWA C901/C906, minimum DR 9 ASTM F714,



Ductile Iron, AWWA C151, (cement mortar lined,
polyethylene encased) working pressure of 150 psi with 100
psi surge pressure



Bar Wrapped Concrete Steel Cylinder, AWWA C303,
working pressure of 150 psi with 100 psi surge pressure



HDPE, AWWA C901/C906, minimum DR 9, ASTM F714
working pressure of 150 psi with 100 psi surge pressure



Ductile Iron, AWWA C151, working pressure of 150 psi with
100 psi surge pressure (cement mortar lined, polyethylene
encased)



Bar Wrapped Concrete Steel Cylinder, AWWA C303,
working pressure of 150 psi with 100 psi surge pressure; Steel
Pipe, AWWA C200 working pressure of 150 psi with 100 psi
surge pressure (cement mortar lined and encased).



Steel, AWWA C200 and C205, working pressure of 150 psi
with 100 psi surge pressure (cement mortar lined and
polyurethane coating applied to the exterior) polyurethane
coating shall utilize plural component polyurethane products,
Corropipe II Omni manufactured by Madison Chemicals or
approved equal.

24 inch and larger

Additional specifications for the above referenced pipes are as follows:
Bar Wrapped Concrete Steel Cylinder Pipe, AWWA C303, (Reinforced Concrete
Cylinder Pipe (RCCP)).


Flexible joint couplings shall be equal to Smith-Blair Style 441, or approved
equal.



Cathodic test stations spaced at 600 foot intervals shall be required on 24 inch
and larger diameter pipes.

Steel Pipe


Design fittings, special, associated joints and all field and shop welds with load
capacities equal to or greater than those of connecting pipe segments.
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Design bulkhead, closure, or test plug, as needed for closure of sections and for
field hydrostatic testing.



Design and locate weld lead outlets as needed.



Design and locate flush and sampling ports, as needed, for hydrostatic testing
and disinfection.



Cathodic test stations spaced at 600 foot intervals shall be required on 24 inch
and larger diameter pipes.

HDPE Pipe


Formulated with carbon black and/or ultraviolet stabilizer.

Manufacturers
Joint Wrappers


Mar-Mac Manufacturing Company or approved equal

Flexible Joint Couplings


3.8

Smith-Blair, Inc. or approved equal

Fittings

All valves and fittings shall be restrained with Mega-lug or approved equal.
Fittings shall be ductile iron in accordance with AWWA C110 or AWWA C153. All buried metal
shall be wrapped in polyethylene tube wrap.
Gaskets ANSI/AWWA C111/A21.11 shall be neoprene or other synthetic rubber. Natural rubber
will not be accepted.
All bolts and nuts shall be ASTM A325 Type III Enhanced Corrosion Resistant steel, or stainless
steel Grade 304 or 316.

Manufacturers
Mechanical Restraints

3.9



EBAA Iron, Inc. - Mega-lug or approved equal



BullDog™ Integral Joint Restraint System for C900 pipe or equal

Pipe Embedment

The type of embedment for water mains less than 16 inch diameter shall be NCTCOG Class “H”
embedment extended to 12 inches minimum over the top of pipe.
For pipe sizes 16 inches and greater, the embedment class shall be a function of the pipe material
selected including dead and live load considerations provided by the engineer of record. The
engineer of record shall submit calculations on the embedment selected for the particular pipe
type.
Trench dams may be required by the Director of Public Works depending on the ground water
potential, pipe slope and length of sloped line segments.
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3.10 Dead-End Mains
Dead-end mains shall be avoided and may only be considered when a looped or interconnected
water main system is not available. The design of all water distribution systems should include
the opportunity for future looping or interconnect of any approved or proposed dead-end line.
All dead-end lines shall only be installed when approval is obtained from the Director of Public
Works and their maximum length shall be 150 feet.
Residential cul-de-sac dead end lines shall be reduced down to 4 inch diameter from the
beginning of the cul-de-sac bulb to the last household water service connection. The fire hydrant
lead shall be installed prior to the reduction of the main line size.
Where dead-end mains are approved, the engineer of record shall provide an automatic flush
valve and a 2 inch minimum blow-off valve assembly or a fire hydrant within 5 feet of the end of
the dead-end main. The blow-off valve or fire hydrant will be utilized by the Public Works
Department to maintain water quality.

Manufacturers
Flush Valve


Automatic Flush Device – Model No. 9800WC ECLIPSE™ manufactured by Kupferle
Foundry Company or approved equal.

3.11 Creek Crossings
Water lines constructed under any flowing stream or semi-permanent body of water, such as a
marsh or pond, shall be installed inside a separate watertight encasement pipe. Water lines shall
have isolation valves on each side of the crossing.
The engineer of record shall determine the type and limits of any special embedment, and specify
the limits for specialized backfills to prevent soil erosion at the areas of trench backfill and as
approved by the Director of Public Works.
Bank stabilization shall be provided for existing creek and ditch embankments disturbed by
construction operations in accordance with the latest edition of the Streambank Stabilization
Manual prepared by Halff Associates, Inc., dated June 1998 and as approved by the Director of
Public Works.

3.12 Fire Hydrants
3.12.1
Fire Hydrant Spacing
Fire Hydrants shall be located to provide the Required Fire Flow, in accordance with the
provisions of the Rowlett Fire Code.

3.12.1.1


Single Family Residential

Fire hydrants shall be located at all intersecting streets and at intermediate
locations between intersections as necessary to provide a maximum spacing of
500 feet between fire hydrants as measured along the route. The route shall be
clear of permanent barriers and adjacent private property.
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3.12.1.2

Multi-Family Residential



Multi-Family Residential - Fire hydrants shall be located at all intersecting streets
and at intermediate locations between intersections as necessary to provide a
maximum spacing of 300 feet as measured along the length of the centerline of
the fire lane or roadway. Any structure at grade shall be no further than 500 feet
from at least two fire hydrants as measured along the route. The route shall be
clear of permanent barriers and adjacent private property.



At least one fire hydrant shall be within 100 feet of any Fire Department Connection
as described in Section 3.13 Fire Department Connections.



Fire hydrants shall be at least 35 feet from all buildings.

3.12.1.3

Non-Residential



Non-Residential Property - As the property is developed, fire hydrants shall be
located at all intersecting streets and at intermediate locations between
intersections as necessary to provide a maximum spacing of 300 feet as measured
along the length of the centerline of the fire lane or roadway. The front of any
building at grade shall be no further than 300 feet from a minimum of two fire
hydrants as measured along the route. The route shall be clear of permanent
barriers and adjacent private property.



Fire Sprinkler System Stubout - The City Fire Marshal shall approve the vault,
fittings, valves, double detector check, etc. and will issue a separate permit for fire



Fire hydrant spacing shall be in accordance with Appendix C of the current
International Fire Code as adopted by the City of Rowlett.



At least one fire hydrant shall be within 100 feet of any Fire Department Connection
as described in Section 3.13 Fire Department Connections.



Location of fire hydrants shall be installed outside of the PCs and PTs of curve
radii of fire lanes (no fire hydrants shall be located within the radius delta angle
between the PC and PT of the curve). Fire hydrants shall be at least 35 feet from
all buildings.



Where access could be blocked due to a barrier between the fire hydrant and the
building which it is intended to serve, additional fire hydrants shall be provided to
improve the fire protection.

3.12.1.4

Spacing along Arterials

Where new water mains are extended along streets where hydrants are not needed for
protection of structures or similar fire problems, fire hydrants shall be provided at spacing
not to exceed 1,000 feet to provide for transportation hazards.

3.12.2

Fire Hydrant Installation

Fire hydrants shall be located a minimum of 3 feet and a maximum of 6 feet from the fire lane
or roadway as measured from the centerline of the fire hydrant to back of curb, edge of
pavement or fire lane.
A 3 feet clear radius shall be maintained for access and operation of the fire hydrant.
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Fire hydrants placed on private property shall be located in water easements and adequately
protected behind a curb or curb stop, pipe bollards, or other methods as approved by the
Director of Public Works and the Fire Department. Curb or curb stop, pipe bollards, or other
methods shall be the responsibility of the landowner.
Fire hydrants located on public or private property shall be accessible to the Fire Department
at all times.
Fire Hydrants are not permitted in the bulb of a cul-de-sac.

3.12.3

Fire Hydrant Leads

Fire hydrant leads shall be a minimum of 6 inches and have a bury depth of 4 feet.
Valves shall be placed on all fire hydrant leads. The connection to the main line shall include
a flanged tee connected to a flange by mechanical joint gate valve. The mechanical joint shall
be restrained so that the valve is anchored to the main.
Eight inch mains shall be connected so as to serve not more than two fire hydrants located
between intersecting mains. Every development shall provide adequate water capacity for fire
protection purposes. The procedure for determining fire flow requirements for building or
portions of buildings shall be in accordance with the International Fire Code. The minimum
required fire flow shall be 1,500 gpm at 20 psi.
Six inch fire hydrant leads shall not exceed 100 feet
Existing 4 inch mains used for hydrant supply shall be replaced and dead-ends eliminated
where practical.
Existing 6 inch lines shall be connected so that not more than one fire hydrant shall be
between intersecting lines.
For main replacement projects in established neighborhoods, fire hydrants should be
designed as close as possible to the old fire hydrant location, provided coverage is adequate.
Fire hydrants shall not be installed closer than 9 feet to any Sanitary Sewer main or any
Sanitary Sewer appurtenance.

3.12.4

Painting and Marking

3M Raised Pavement Marker RPM PSA-295 Blue or approved equal shall be placed at the
center of the street or fire lane at each fire hydrant. At intersections, reflectors shall be placed
on both roadways.
The fire hydrant shall be painted with two coats of Tnemec Series 530 Omnithane paint or
approved equal, and two coats of primer. Bonnet to flange and nozzle caps of Fire Hydrant to
be painted with two coats of Tnemec Safety Paint Series 2H “Hi-Build” according to the
following Table 3-6:
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TABLE 3-6 – FIRE HYDRANT COLOR (BASED ON RATED CAPACITY)
Rated Capacity @ 20 psi

Color

1,500 gpm or greater

Light Blue

1,000 – 1,499 gpm

Green

500 – 999 gpm

Orange

Less than 500 gpm

Red

Note: Fire Prevention Inspectors perform water flow tests on selected hydrants when
specifically requested from a consultant or developer who needs the information to perform
the hydraulic calculations related to their design.

3.12.5

Specifications

Fire hydrants shall be three-way breakaway type no less than 5-1/4 inch size and must
conform to AWWA specifications C502 with bronze to bronze moving parts. Two 2-1/2 inch
NST hose connections are required. The required 4 inch diameter steamer connection shall
be 4.800 pitch with four threads per inch. The operating nut shall be 1-1/2 inch P to F pentagon
nut, open left. Mechanical joint connection is required.

3.12.6

Public and Private Fire Mains

Fire flow requirements for buildings shall be in accordance with Appendix C of the current City
adopted International Fire Code. Public and private fire protection water mains shall be
installed according to the NCTCOG, N.F.P.A. 24 and the current City adopted International
Fire Code.

Manufacturers
Paint
 Tnemec Series 530 Omnithane Paint and Tnemec Safety Paint Series 2H “Hi-Build” Tnemec Inc. or approved equal
Raised Pavement Markers




3M
Roadrunner Traffic Supply, Inc.
Centerline Supply

Fire Hydrants





Mueller Water Products, Inc. – “Super Centurion”
Clow Valve Company – “Medallion”
American Flow Control – American Cast Iron Pipe Company - “Waterous Pacer”
M&H Valve Company - “Reliant 129”
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3.13 Valves
The following guidelines should aid the engineer of record in placement of valves on proposed
water mains:


Valves are to be located at street intersections at or near side property lines, unless a
specific construction issue requires the placement of the valve at a nonstandard point of
connection.



Valves 12 inches and under shall be Resilient Wedge Gate Valves (RWGV). Valves shall
be spaced 600 feet or less in a single family residential district and 500 feet or less in all
other districts. Valves shall be placed in such a manner as to require two, but not more
than three valves to shut down each main segment without shutting off more than one fire
hydrant.



Sixteen inch and larger valves may be butterfly type and shall be spaced at a maximum
of 1,000 foot intervals. All valves shall have horizontal mounted actuators with a manhole
for access to the actuators.



Valves shall be placed at or near the ends of mains in such a manner that a shut own can
be made for a future main extension without causing loss of service on the existing main.
A minimum of 20 feet of main shall be installed past the valve and mechanical pipe thrust
restraints shall be used to anchor it.



Where fire lines are connected to the water main, valves shall be installed on both sides
of the connection to provide the ability to isolate the main line and continue to provide
water to the fire line. The fire line shall be provided with a valve at the connection with the
main line.



Valve boxes shall be provided for buried valves. They shall be three-piece screw-type cast
iron boxes of the extension type. The three pieces shall consist of the top section, bottom
section and cover.



Two inch square nuts that would be over 5 feet deep shall have valve stem extensions. In
these cases, the 2 inch square valve operating nut shall be no greater than 2 feet from the
finish grade. Valve box extensions may be cast iron or PVC.

Manufacturers
Valve Boxes
 East Jordan Iron Works, Inc.
 Tyler Union
Valves





Mueller Water Products, Inc.
M&H Valve Company
American Flow Control – American Cast Iron Pipe Company
Clow Valve Company

3.14 Air Release, Air/Vacuum and Combination Air Valves
Air release valves, air/vacuum and combination air valves shall be required on 16 inch and larger
water lines and as necessary for proper system operation. There are three primary functions of
the valves that the engineer of record shall consider as follows:
 To vent large volumes of air during filling of the line,


To allow air into the pipe during emptying for maintenance and/or repairs,
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To vent small volumes of air that come out of solution during service.

Typically these are installed at high points where the pipeline has a vertical change in gradient.
Additional installation locations may be requested by the Director of Public Works.
A fire hydrant shall be required at high points on 12 inch water lines for air relief and flushing
maintenance operations. When a fire hydrant cannot be used, an air release valve may be
approved by the Director of Public Works.

Manufacturers
Air Release and Vacuum Valves


VENT-O-MAT Model RBX or approved equal

3.15 Flush Valves
Fire hydrants or corporation stops and automatic flush valves can be used as flush valves.
A corporation stop shall be a 2 inch minimum ball type with compression inlet fitting with tee head
shut off and a compression outlet fitting, designed for a minimum working pressure of 300 psi.
The 2 inch curb stop shall be ball type with compression inlet fitting Pipe shall be 2 inch diameter,
DR-9 (250 psi) HDPE poly pipe with PE4710 as specified in ASTM F714.
Automatic Flush Valves may be required by the Director of Public Works.

Manufacturers
Flush Valve


Automatic Flush Device – Model No. 9800WC ECLIPSE™ manufactured by Kupferle
Foundry Company or approved equal.

3.16 Water Services
All water services and water meters shall be size on size. No reductions in water meter sizing are
allowed for single services.
All water services shall be 3/4 inch minimum DR-9 (250 psi) HDPE poly pipe with PE4710 as
specified in ASTM F714, 3/4 inch minimum compression fitting angle stop, and meter box, unless
otherwise indicated on the plans. Curb stops will be located within the meter box and facing toward
the lot. Water services with ¾ inch sizes will be allowed if the lot size is less than 10,890 square
feet, the dwelling square footage is less than 2,500 square feet. The water service size for
apartment, condominium, or multi-family services will depend on the number of units being served
with a minimum of one meter per building.
Corporation and curb angle stops shall be 3/4 inch minimum ball type with compression outlet
fitting, designed for a minimum working pressure of 300 psi with a full port design. Curb stop shall
be angle set with compression inlet fitting and lock ring.
Detector pads embedded in sand shall be installed above all service connections.
Bullhead water services (dual meter box with single water service line tap) are required in single
family residential developments. Bullhead water services shall be 2 inch minimum DR-9 (250 psi)
HDPE poly pipe with PE4710 as specified in ASTM F714, 2 inch minimum compression
service pipe inlet and two 1 inch minimum compression service pipe outlets, “U” branch and meter
box.
All water services shall be located along the lot lines or adjacent property lines.
All water service lines shall be embedded with 6 inch sand below and around the pipe and 1 foot
of sand over the top of the pipe; from the water main to the meter. Water service lines within City
roadway right-of-way shall be compacted to a minimum of the 95% Standard Proctor density
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within +/- 3% optimum moisture content.
Service saddle shall be double bronze flattened straps (no banded straps shall be allowed) with
brass body or stainless steel double bolt wide straps with stainless steel body. Minimum size tap
shall be 1 inch diameter using a stainless steel single strap with a minimum 2 inch band width. All
service saddles shall be brass and shall be Ford, Cambridge, A.Y. McDonald, or Mueller Water
Products, Inc.
A domestic service connection shall not be allowed on fire hydrant leads.
All meters will be placed at the property / right-of-way line or within the easement. All meters
supplied by the City of Rowlett will be at contractor’s expense. Concrete meter vaults are required
for meter sizes 3 inches and larger and shall be provided by the contractor.
In single family residential districts, the nearest edge of the water meter box shall be a minimum
of 6 inches behind the back of curb, and the water service shall be no more than 12 inches deep,
covered with a meter box in place at grade. If no curb is present, the water service shall be located
at the property line, no more than 12 inches deep, covered with a meter box in place at grade.
Along roadways without a curb, the water service line shall be constructed at a minimum of 18
inches below the ditch flow line.
Water meter boxes shall be provided for each service as per City Specifications.
Each meter box will be located adjacent to the curb and installed after street pavement has been
completed and curbs backfilled. Single meter box shall be DFW 37C-SKSBSM for ¾ inch and 1
inch meters and shall be D1730-18-SKSBSM or equal for 1-1/2 inch to 2 inch meters. A 2 inch
minimum metal locator plate shall be placed in the recess of the meters.
Commercial water meters will be located in a water easement and clear of high traffic areas.
Water meter vaults shall be sized according to the size of the water meter. Minimum water meter
vault sizes are as follows:
3 inch meter

-

6 feet x 8 feet

4 inch meter

-

6 feet x 8 feet

6 inch meter

-

8 feet x 10 feet

8 inch meter

-

8 feet x 12 feet

Requests for meters larger than those indicated above should be submitted with an installation
detail specifying dimensions, materials and location of the water meter vault for review and
approval by the Director of Public Works.
Installation of commercial meters will include two mainline valves, one bypass valve with chain
and lock, a strainer, and bypass line, all located inside the vault. Clearances between fasteners
on valves, strainers and meters to interior surfaces shall provide adequate room for maintenance.
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Manufacturers
Service Saddles
 Ford
 Cambridge
 A.Y. McDonald
 Mueller Water Products, Inc.
Domestic Water Meters





¾ inch and 1 inch meters - Multi Jet manufactured by Master Meter, Inc. or approved
equal.
2 inch through 6 inch meters- Dual Body Compound manufactured by Master Meter, Inc.
or approved equal.
8 inch and 10 inch meters - Dual Body Compound manufactured by Master Meter, Inc.
or approved equal.
12 inch meters - MMT Turbine meters manufactured by Master Meter, Inc. or approved
equal.

Irrigation Water Meters
 ¾ inch and 1 inch meters - Multi Jet manufactured by Master Meter, Inc. or approved
equal.
 2 inch through 12 inch meters - MMT Turbine meters manufactured by Master Meter,
Inc. or approved equal.
Meter Boxes
 DFW Plastics, Inc. or approved equal.
Precast Concrete Meter Vaults


Park Environmental Equipment Company or approved equal.

3.17 Connections to Existing Water Mains
3.18.1

Tapping Sleeves and Valves

Size on size tapping sleeves are not allowed. The largest allowable tapping sleeve shall be
the main line size less one standard pipe size (Example: 16 inch x 12 inch, 8 inch x 6 inch,
etc.). If a size on size connection is required then a cut-in connection shall be used.
Connections to an existing line shall be made with full body stainless steel tapping sleeve
and valve. A resilient wedge gate valve shall be flanged to the tapping sleeve.

3.18.2

Cut-In Connection

When connecting to an existing main, it may be required to provide a cut-in connection with a
tee and valve being installed into the existing main in lieu of a tapping sleeve and valve as
directed by the Director of Public Works. A test shut down of the existing water main(s) shall
be conducted by the City of Rowlett Public Works Department, prior to preparation of the
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final design plan. The requirement for a test shut-down may be waived with approvals of the
Director of Public Works and the Water Superintendent.

3.18.3

Four–Way Connections

When two water mains cross and one of the mains is 16 inches or larger, the connection shall
be made by means of a Type “D” connection. The connecting “D” section of water line shall
be, at a minimum, equal to the size of the smaller of the two crossing water lines. A valve shall
be provided in the “D” section of pipe to isolate the two crossing mains. The installation of a
cross fitting shall not be allowed unless approved by the Director of Public Works.

3.18.4

Requirements for Abandoning Water Lines

The engineer of record is to note the limits and appropriate conditions for abandoning existing
water lines that are being replaced.
The engineer of record shall make allowances to permit the existing and proposed mains to
remain in service simultaneously thereby providing a means for transferring customer’s
services from the old main to the new main with minimum interruption. If the construction of a
proposed main necessitates the abandoning of the existing main prior to the new main’s
placement into service, then provisions for a temporary water main with services must be
addressed with the design.
Existing fire hydrants located on mains being abandoned are to be removed and delivered
to the City of Rowlett Public Works Department

3.18.5

Replacement Lines

To replace an existing line, the new line should be designed parallel to the line being replaced.
The engineer of record shall perform a field investigation to determine pavement condition
over the existing main. Based on this field investigation, the engineer of record shall include
additional quantities for pavement replacement, if needed. Also, locate the proposed main at
least 5 feet away from the existing curb to avoid damaging the curb or undercutting the
pavement during installation of the proposed line. On lines being abandoned, the engineer of
record should note and locate points of cut and plug at the junction with the line that remains
in service.

Manufacturers
Tapping Sleeves
 Mueller Water Products, Inc.
 American Flow Control – American Cast Iron Pipe Company
 Smith-Blair, Inc.
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SECTION 4
4.1

SANITARY SEWER DESIGN CRITERIA

Design Flow

Residential development submittals shall include the total number of units and the total acres for
the proposed development. Non-residential development submittals shall include total building
square footage, the planned use for the building, and total acres for the proposed development.
The projected Sanitary Sewer flows shall be calculated and shown in MGD in accordance with
the City’s Sanitary Sewer Master Plan and per TCEQ Chapter 217.
All Sanitary Sewer collection systems must be designed to convey the peak wet weather flow
from the entire service area including offsite areas throughout the system. Basin delineation shall
be provided using NCTCOG, LIDAR or surveyed contours. Contours shall be provided on 2 foot
or less intervals. USGS topo is not permissible.
Flow calculations must include the specifics of the average dry weather flow and the dry weather
flow peaking factor.
Flow calculations must denote the flow expected in the facility immediately upon completion of
construction and at the end of its 50-year life cycle.

4.2

Sizing Sanitary Sewer Collection Mains

To calculate sewer flows, use the following design parameters to calculate the average daily flow.
The collection system shall be designed based on the peak flow calculations.
For replacement of existing sewer and construction of parallel sewers for additional capacity,
Sanitary Sewer flow data will be provided by the Director of Public Works from data generated by
the Sanitary Sewer Master Plan computer model developed by the Director of Public Works.
Sanitary Sewers with direct connections to service lines shall be designed to be no more than
70% full and interceptors shall be designed for 100% full.
Proposed parallel Sanitary Sewer lines adjacent to existing Sanitary Sewer lines shall be sized to
eliminate surcharge in the existing lines.
Table 4-2 summarizes the non-residential land use demand rates.
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TABLE 4-1 – RESIDENTIAL SANITARY SEWER FLOWS BY LAND USE
Estimated
Units Per
Acre

Population
Per Unit

Average Daily Flow
@ 100 gpcd
(gpad)

Estate

1.0

3.2

320

Estate

0.5

3.2

160

Single Family

2.7

3.2

871

Single Family

3.9

3.2

1,245

Single Family

4.5

3.2

1,452

Single Family

5.4

3.2

1,742

Single Family

7.2

3.2

2,323

Duplex

5.4

2.5

1,361

General Townhome

12.1

2.0

2,420

General

13.1

2.0

2,614

General

24.0

2.0

4,800

Multi-Family
Low Density

12.0

2.5

3,000

Multi-Family
Medium
Density

16.0

2.5

4,000

Multi-Family
High Density

20.0

2.0

4,000

Mobile Home
Park

8.0

2.0

1,600

Land Use
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TABLE 4-2 – NON-RESIDENTIAL SANITARY SEWER FLOWS BY LAND USE
Land Use

Average Daily Demand
(gpad)

Neighborhood Commercial /
Office

1,200

Schools

30 gpcd

Light Manufacturing

1,700

Heavy Manufacturing

2,200

Regional Commercial

2,400

Regional Employment
Center

2,400

Office Park

4,500

Parks and Open Space

150

Golf Course

100

Hospital

650 gpd per bed

Nursing Home

220 gpd per bed

Restaurant

18 gpcd

Note: Land uses not listed shall be classified by the land use they most nearly resemble in Table
4-2 or calculated by the engineer of record in accordance with the anticipated use. The engineer
of record shall submit the average daily demand and peak flow calculations including off-site flows
within the drainage basin to the Director of Public Works for review and approval.

4.2.1

Peak Flow Factor

Peak flow factors are as follows:

4.2.2



For average daily flow less than 0.35 MGD – Peak Flow Factor = 5.



For average daily flow between 0.35 MGD and 2.00 MGD - Peak Flow Factor = 4



For average daily flow greater than 2.00 MGD - Peak Flow Factor = 3.

Inflow and Infiltration

After determining the peak flow amount, the engineer of record shall add an average daily
inflow and infiltration rate of 650 gpad.
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The engineer of record shall obtain the available record drawings from the City GIS Department.
When record drawings are not available, field investigations and verifications shall be required
prior to construction.
The engineer of record shall contact the Director of Public Works to obtain contact information for
the City consultant maintaining the City’s Sanitary Sewer collection system model and/or
determine the size of Sanitary Sewer main required from the Sanitary Sewer Master Plan.
The standard Sanitary Sewer line sizes that shall be used are noted in the Table 4-3.
TABLE 4-3 – STANDARD SANITARY SEWER LINE SIZES

4.3

6 inch

8 inch

10 inch

12 inch

15 inch

18 inch

21 inch

24 inch

27 inch

30 inch

33 inch

36 inch

39 inch

42 inch

48 inch

54 inch

60 inch

----

Horizontal Alignment and Vertical Alignment

The following guidelines shall be used for the placement of Sanitary Sewer lines:


Horizontal curves will be allowed along centerlines of curved residential streets.



Vertical curves are not allowed.



For new construction in open space areas, sewer mains shall be laid straight between
manholes.



When the locations are known, services for future lots shall be installed.



Alignment should follow the centerline of right-of-way and/or easements, unless
approved otherwise by the Director of Public Works.



For main replacement projects, when flow permits, 8 and 10 inch mains should be
replaced in the same alignment.



Public Sanitary Sewer lines shall not be located nearer than 5 feet from any tree.



No Sanitary Sewer line shall be located in alleys unless approved by the Director of
Public Works.



Sanitary Sewer mains deeper than 12 feet with service connections will require a second
shallower parallel main to convey Sanitary Sewer to the nearest downstream manhole.
The minimum acceptable Manning’s “n” value for use in Sanitary Sewer design shall
be 0.013. Pipes shall be placed on such a grade that the velocity is not less than 3.0 fps
or more than 10 fps. Minimum and maximum pipe slopes using n = 0.013 shall be as
follows:
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TABLE 4-4 – GRADES FOR SANITARY SEWER MAINS
Pipe Diameter
(Inches)

TCEQ
Minimum Slope
(Percent)

Desired
Minimum
Slope (Percent)

Maximum Slope
(Percent)

6

0.50

2.00

12.35

8

0.33

0.76

8.40

10

0.25

0.56

6.23

12

0.20

0.44

4.88

15

0.15

0.33

3.62

18

0.11

0.26

2.83

21

0.09

0.21

2.30

24

0.08

0.17

1.93

27

0.06

0.15

1.65

30

0.055

0.13

1.43

33

0.05

0.11

1.26

36

0.045

0.10

1.12

39

0.04

0.09

1.01

>39

*

*

*

Slopes less than the City’s desired minimum percent may be allowed only with approval from the
Director of Public Works.
* Note: For pipes larger than 39 inch diameter, the slope can be determined by Manning's formula
to maintain a flow velocity greater than 3.0 feet per second and less than 10.0 feet per second
when the pipe is flowing full. Manning’s formula is as follows:
V = (1.486 / n) * (R ^ 2 / 3) * (S ^ 1 / 2)
where:

V
n
R

=
=
=

S

=

Flow velocity, feet per second
Manning’s roughness coefficient, dimensionless
Hydraulic radius, feet (flow area divided by the wetted perimeter)
(R=A/P)
Pipe slope, feet per foot

Larger lines shall not flow into smaller lines unless approved by the Director of Public Works.

4.4

State Highway Alignment Criteria

No new lines will be allowed in the TxDOT right-of-way except for perpendicular crossings.
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4.5

Depth of Cover for Sanitary Sewer Mains

The depth for the design of sewer mains shall be determined by providing a 2% grade for the
lateral from the center of the house or building to the center of the proposed main and including
an additional 2 foot drop from the finish floor elevation.
When establishing depth for proposed Sanitary Sewer mains, engineer of records shall evaluate
proposed street grades and anticipate the size of proposed storm sewers in unimproved areas.
Future storm sewers should be at least 3 feet below the top of pavement. The proposed Sanitary
Sewer line shall be at least 2 feet below the bottom of the future storm sewer. Minimum cover
shall be 4.0 feet. Any main with less than minimum cover shall be encased in Class “G”
embedment and is subject to approval by the Director of Public Works.
The lateral within the right-of-way must have at least 3 feet of cover at its shallowest point. The
engineer of record is responsible for insuring that sufficient depth and grade is maintained to serve
all proposed and future building sites in the sewer shed.
The engineer of record shall consider the ultimate roadway elevations in determining the depth of
cover. Additional depth of cover shall be required for future development and as directed by the
Director of Public Works.

4.6

Manhole Locations and Manhole Sizes

Construct manholes at the following locations:


At each end of lines that are installed for aerial crossings and siphons



At the location of lateral connections that are 6 inch diameter or greater



At the spacing indicated in Table 4-5
TABLE 4-5 – MANHOLE SPACING
Size of Sanitary Sewer Line

Manhole Spacing

Less than 16 inch diameter

500 feet

16 inch through 30 inch diameter

800 feet

36 inch through 48 inch diameter

1,000 feet

54 inch diameter and greater

2,000 feet



At all locations where diameter of the pipe changes.



At all locations where pipe material changes.



At all locations where the horizontal or vertical alignment of the sewer main changes.



At the beginning and end of horizontal curves.



At the end of a Sanitary Sewer collection system pipe that may be extended in the
future. Provide pipe stub outs with plugs for future connections.
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Spacing between a manhole and an upstream cleanout shall be limited to 250 feet

A manhole shall not be located in the flow path of a watercourse, or in an area where ponding of
surface water is probable. Additional manholes may be required as determined by the Director of
Public Works.

4.6.1 Floodplains
In floodplains, watertight sealed manholes (Type S) with chimney seals shall be used to
prevent the entrance of storm water. Where more than three manholes in sequence are to be
bolted and gasketed, every third manhole shall be vented 2 feet above the fully developed
100-year floodplain elevation or 6 feet above the adjacent ground line, whichever is higher.
The engineer of record shall obtain and provide the elevation of the fully developed 100-year
floodplain. Sealed manholes shall also be used in all areas subject to carrying drainage flow
or in drainage ways.

4.6.2 Manhole Lids and Rims
Manholes shall have a heavy duty (HS-20 loading), traffic bearing frame and cover
manufactured by Bass & Hays Foundry or equal, and the reinforced concrete shall have a
design strength of 4000 psi at 28 days. Manhole covers shall include the City of Rowlett name
and the City logo cast-in.
Manholes shall have inflow protection inserts, minimum thickness of 1/8 inch, made of HDPE
meeting ASTM D 1248 Class A, Category 5, and Type 111. Insert shall include a lift strap and
vent hole with vent disk as manufactured by Knutson Manhole Inserts, Parson Manhole
Inserts or approved equal.
Rim elevations in non-paved areas shall be a minimum of 6 inches above grade.

4.6.3 Manhole Sizes
Manholes to be constructed on existing or proposed sewer lines shall be sized as shown in
Table 4-6.
TABLE 4-6 – MANHOLE DIAMETER REQUIREMENTS
Pipe Diameter

Manhole Minimum Diameter

8 inch through 12 inch

4.0 feet

15 inch through 27 inch

5.0 feet

30 inch through 36 inch

6.0 feet

Manholes deeper than 15 feet shall be a minimum of 5 foot diameter. Manhole diameter may
increase due to pipe geometry, excessive depths, and multiple pipes connected to the
manhole. Special manholes shall be designed for mains larger than 36 inch diameter pipe and
for mains greater than 15 feet deep. Eighteen inch minimum measured outside diameter to
outside diameter of pipe along the outside surface of the Sanitary Sewer manhole shall be
maintained between pipes to manhole connections.
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If the 18 inch separation cannot be achieved a larger diameter manhole shall be selected
to meet these requirements.
Pipe diameters up to 12” shall have a 0.10 foot drop across the manhole between flow lines.
Where unequal size pipes enter a manhole, crown of pipes shall match elevations.

4.6.4 Drop Manholes
Drop manholes shall be required when the inflow elevation is more than 18 inches above the
outflow elevation. New drop manholes shall be constructed with inside drops with a 5 foot
minimum diameter. Depending on the depth of the drop manhole, the Director of Public Works
may increase the minimum diameter above 5 feet. When connecting to an existing 4 foot
manhole outside drops will be allowed. Drop manholes shall increase in diameter as
necessary to accommodate the pipe for an internal drop connection as necessary to provide
48 inches of clear space for construction and maintenance operations.

4.6.5 Interior Liner for Manholes
A protective polyurethane coating or equal shall be provided for:
 All Sanitary Sewer manholes for 24 inch and greater line sizes.
 First Sanitary Sewer manhole on line connecting to 24” or greater line.
 Force main transition manholes.
 All drop manholes.
Four types of manholes currently used by the City are listed below:


Pre-cast



Pre-cast with pre-cast base



Cast in place



Drop connection

Manufacturers
Manhole Frame and Cover

4.7



Pamrex



Bass & Hays Foundry

High Velocity Protection

The engineer of record shall provide special provisions to protect the pipe and embedment due
to displacement of the bedding by erosion and/or shock due to velocities greater than 10 fps when
flowing full.

4.8

Creek Crossings

Sanitary Sewer lines constructed under or over any flowing stream or semi-permanent body of
water, such as a marsh or pond, shall be installed inside a separate watertight encasement pipe.
Sanitary Sewer lines shall have manholes on each side of the crossing.
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The engineer of record shall determine the type and limits of any special embedment, and specify
the limits for specialized backfills to prevent soil erosion at the areas of trench backfill as approved
by the Director of Public Works.
Bank stabilization shall be provided for existing creek and ditch embankments disturbed by
construction operations in accordance with the latest edition of the Streambank Stabilization
Manual prepared by Halff Associates, Inc., dated June 1998 and as approved by the Director of
Public Works.

4.8.1 Inverted Siphons
For creek or channel crossings or under special design conditions, design of inverted siphons
should be evaluated to verify if the location meets the design criteria and the requirements for
an inverted siphon. Design calculations including the average and peak flows and the
contributing basin area map (similar to a Drainage Area Map) for the design and operation of
the siphon shall be submitted for review by the Director of Public Works.
Manholes/Junction structures are required at each end of the siphon with adequate clearance
for rodding and maintenance operations.
Sag pipes must include two or more barrels, a minimum pipe diameter of 6 inches, and the
necessary appurtenances for convenient flushing and maintenance.
Sufficient head and pipe sizes must assure velocities in the primary barrel reach at least 3
feet per second at least once per day using the average daily flow demand when the Sanitary
Sewer line is placed into service. Additional barrel(s) will convey the peak flows.
The arrangement of inlet and outlet details must divert the normal flow to one barrel. The
system must allow for any barrel to be taken out of service for cleaning.
Provisions shall be provided to allow cleaning across each bend for operations and
maintenance.
Sag pipe shall be designed to meet TCEQ Chapter 217

4.8.2 Aerial Creek Crossings
Aerial crossings may be used only when all other alternatives have been evaluated and
rejected.
The engineer of record shall use steel encasement pipe around all aerial carrier pipes. The
carrier pipe shall be restrained or welded all around joints or be a monolithic pipe between a
span section.
A span section must withstand the hydraulic forces applied by the occurrence of a 100-year
flood, including buoyancy. Both the aerial crossing encasement pipe and the supporting
structure shall be capable of withstanding impacts from debris and water.
A scour analysis report prepared by a geotechnical professional engineer shall be submitted
to the Director of Public Works for review. Sanitary Sewer lines shall have manholes on each
side of the crossing.
The pier spacing for the aerial crossing supports must maintain adequate grade, and span the
100-year floodway. The design shall be performed by a Professional Structural Engineer
licensed in the State of Texas.

35

City of Rowlett Water & Sanitary Sewer Design Manual

Aerial crossings that parallel an existing aerial crossing shall be provided with adequate
separation (20 feet minimum) to allow for maintenance and repair operations for the crossings.

4.9

Pipe Material

The specification of pipe material is the responsibility of the engineer of record based on the
analysis of specific site, soil conditions, loading conditions, and pressure requirements. The
following guidelines are based on pipe size only and in no way relieve the engineer of record of
the responsibility of pipe material specifications applicable to the particular job and restrictions
due to special construction methods.
TABLE 4-7 – PIPE MATERIALS FOR GRAVITY LINES
Internal Diameter
Pipe Size

Pipe Material
 PVC AWWA C900, minimum DR 18
 PVC SDR 35 or 26 (ASTM D3034)

4 inch through 15
inch

 Ductile Iron AWWA C151 Pressure Class 350 (internal ceramic liner
and polyethylene encased). Ceramic liner to be manufactured by
Protecto 401 or approved equal.
 For water and Sanitary Sewer separation deficiencies – PVC
Pressure Pipe Class 160 SDR 26 (ASTM D2241) or Ductile Iron
AWWA C151 Pressure Class 350 (internal ceramic liner and
polyethylene encased). Ceramic liner to be manufactured by
Protecto 401 or approved equal.
 Solid Wall PVC ASTM F 679
 Fiberglass Reinforced Pipe (FRP) is acceptable for 24 inch diameter
and larger lines. FRP with recommended Structural Number (SN)
and Pressure Class Number (PN) manufactured by Hobas pipe,
Ameron or Flowtite. Documentation shall be provided by the
manufacturer indicating a minimum of 2 years of successful
production of FRP in the US.

18 inch and larger.

 For water and Sanitary Sewer separation deficiencies (18 inches) –
PVC Pressure Pipe Class 160 SDR 26 (ASTM D2241) or Ductile Iron
AWWA C151 Pressure Class 350 (internal ceramic liner and
polyethylene encased). Ceramic liner to be manufactured by Protecto
401 or approved equal.
 For water and Sanitary Sewer TCEQ separation deficiencies (larger
than 18 inches) –FRP with recommended Structural Number (SN)
and Pressure Class Number (PN) (150 psi min.) manufactured by
Hobas pipe, Ameron or Flowtite. Documentation shall be provided
by the manufacturer indicating a minimum of 2 years of successful
production of FRP in the US.
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Solid Wall PVC ASTM F679
30 inch and larger

FRP with recommended Structural Number (SN) and Pressure Class
Number (PN) manufactured by Hobas pipe, Ameron or Flowtite.
Documentation shall be provided by the manufacturer indicating a
minimum of 2 years of successful production of FRP in the US.

Note: For trench depths greater than 12 feet or other dead and/or live loading considerations, the
engineer of record shall provide a pipe with the appropriate SDR rating which shall exceed the
minimum requirements. The Director of Public Works may issue written approval for use of Ductile
Iron AWWA C151 Pressure Class 350 (internal ceramic liner and polyethylene encased).
Ceramic liner to be manufactured by Protecto 401 or approved equal.
Additional specifications for the above referenced pipes are as follows:
▪

Ductile Iron Pipe - All buried metal shall be wrapped polyethylene tube wrap.



Different pipe materials are not allowed between manholes.



The material used for the Sanitary Sewer shall be designed for a minimum structural life
cycle of 50 years. If the pipe material will deteriorate when subjected to corrosive
conditions, the engineer of record shall provide for an acceptable corrosion resistant liner
or provide calculation and data that demonstrates that the design and operational
characteristics will provide for the minimum life cycle.



All gravity sewer pipes shall be green in color. PVC fittings may be either green or white
in color. Exceptions for the color requirement will be granted for RCP or Hobas piping,
provided the pipe is adequately marked by an approved buried tape.



Force main Sanitary Sewer pipe refer to Section 5.7 Force Main.

4.10 Pipe Embedment
The type of embedment and backfill for sewer mains shall be NCTCOG Class “H” embedment
extended to 12 inch minimum over the top of pipe.
Trench Dams may be required by the Director of Public Works depending on the ground water
potential, pipe slope and length of sloped line segments.

4.11 Sewer Service
The sizes and locations of laterals shall be designated as follows unless otherwise directed by
the Director of Public Works:

4.11.1

Single Family Residential



Lateral size shall be 4 inch minimum at a 2% minimum grade for each lot or unit.



One lateral per lot or each unit. Duplexes shall have two 4 inch laterals that shall be
independently attached to the main.



Laterals shall be installed at the center of the lot or duplex unit and shall have a
minimum horizontal separation of 10 feet from the water service.
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All residential sewer services shall be extended to a point 10 feet beyond the property
line at a maximum depth of 5 feet. Cleanouts shall be placed at the ROW/property line
for all services. The service shall then be extended at a 45° angle to 4 feet above the
finished grade and capped. When the lateral is extended, the extension will start at the
street side of the 45° angle and extended to the structure.



When connecting to new or existing lines, the use of boots or outside taps will not be
permitted.

4.11.2

Multi-Family Residential



Lateral size shall be 6 inch minimum at a 2.00% minimum grade.



A minimum of 1 lateral per building shall be required.



Laterals shall have a minimum horizontal separation of 10 feet from the water service.

4.11.3

Non-Residential

Local Retail and Commercial:


Lateral size shall be 6 inch minimum at a 2.00% minimum grade.



A minimum of 1 lateral per building shall be required.



Laterals shall have a minimum horizontal separation of 10 feet from the water service.

Manufacturing and Industrial:


Lateral size shall be 8 inch minimum at a 0.76% minimum grade.



A minimum of 1 lateral per building shall be required.



Laterals shall have a minimum horizontal separation of 10 feet from the water service.

All residential sewer services shall be extended to a point 10 feet beyond the property line at a
maximum depth of 5 feet. Cleanouts shall be placed at the ROW/property line for all services. The
service shall then be extended at a 45° angle to 4 feet above the finished grade and capped.
When the lateral is extended, the extension will start at the street side of the 45° angle and
extended to the structure.
When connecting to new or existing lines, the use of boots or outside taps will not be permitted.

4.12 Cleanouts
Residential cleanouts located on service laterals shall be 4 inch diameter and located on the
property line / right-of-way line.
Cleanouts on residential sewer services are to be located and installed as per approved drawings,
building code requirements and City of Rowlett Standard Details.
A clean-out with watertight plugs may be installed in lieu of a manhole at the end of a Sanitary
Sewer collection system pipe if no extensions are anticipated, if the cleanout is 300 feet or less
from the downstream manhole. Cleanout installations must pass all applicable testing
requirements outlined for gravity collection pipes in TCEQ §217.57 Testing Requirements for
Installation of Gravity Collection System Pipes.
Cleanouts may be used on main lines within single family development at the end of lines only.
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Cleanouts shall not be used on City maintained collection systems for multifamily, commercial
and industrial development.
Cleanouts shall be provided on laterals with locator pad and tape to surface at the property line.

4.13 Connections to Existing Sanitary Sewer Mains
When connecting a 6” or larger new line to an existing Sanitary Sewer line the engineer of record
shall provide a new manhole at the point of connection. Prior to breaking into the existing line the
new manhole and upstream pipe segment shall pass inspection by the Director of Public Works.

4.14 Abandonment of Sanitary Sewer Lines
The engineer of record shall specify on the plans the limits and appropriate conditions for
abandoning existing Sanitary Sewer lines that are to be replaced by the construction of proposed
Sanitary Sewer lines.
The engineer of record shall ensure that the laterals tying into the existing sewer line to be
abandoned are transferred to the new main so a live sewer main is not abandoned. If a manhole
on the sewer main being abandoned is to remain in service because other sewer mains are
entering this manhole, then the sewer main to be abandoned shall be plugged inside the manhole.
A note on the plans showing which sewer main is to be plugged inside the manhole is required.
All abandoned Sanitary Sewer and force main lines shall be cut and plugged and all void spaces
within the abandoned line shall be filled with grout, flowable fill or an expandable permanent foam
product.

4.15 Lift Stations
Where possible, subdivisions will be laid out so that all Sanitary Sewer lines will be gravity flow
lines. If the use of a Sanitary Sewer lift station is approved by the Director of Public Works, it shall
be designed in accordance with Section 5 Sanitary Sewer Lift Station Design Requirements.
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SECTION 5
5.1

SANITARY SEWER LIFT STATION DESIGN CRITERIA

General

Lift stations shall be designed as permanent installations. Lift stations shall be designed to exceed
the minimum requirement established in TCEQ Chapter 217.59 Lift Station Site Requirements
and the requirements of this section. Lift stations will only be allowed after all other alternatives
for transporting Sanitary Sewer flows have been investigated and the lift station is found to be the
best alternative for the service area. The Director of Public Works reserves the right to review
each proposal and determine whether there is enough merit to justify a lift station.

5.2

Preliminary Design Submittal

A preliminary design submittal will be required for each lift station proposed. The submittal shall
include a typed report, plans and a basin map prepared by a registered professional engineer.

5.2.1

Report

The typed report shall include the following information at a minimum:




A brief summary of project scope that includes:


General description of proposed development



General explanation on circumstances that warrant a lift station including other
options considered.



Description of any potential phasing of lift station until sewer basin is built-out.

Influent hydraulic calculations showing:


Area in acres of the sewer basin and the development.



The area of each proposed use for the development and the ultimate projected
use for the basin.



The average design flow and the maximum peak flow for the basin and the
development.



Elevation of the proposed lift station site.



The elevation of the proposed discharge point of the force main.



Preliminary wet well volume calculations



Preliminary force main size with proposed velocities in pipe.



Power outage records on Electric provider letterhead for power outages in area for the
past 24 months.



Opinion of probable costs for lift station, force main, and annual operating and
maintenance costs.



Ground water levels in proposed site area.



Proposed system’s effect on existing system’s capacity.
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5.2.2

Odor control methods shall be submitted to the Director of Public Works for review and
approval. The potential odor determination must include the estimated flows
immediately following construction and throughout a system's 50-year expected life
cycle.

Plans

The plan or plans submitted shall contain the following information:

5.3



Scale



North arrow



Vicinity map



Delineation of the boundary of the proposed development and offsite areas of the sewer
basin (service area) in which the development lies. Basin delineation shall be provided
using NCTCOG, LIDAR or surveyed contours. Contours shall be provided on 2 foot or
less intervals. USGS topo is not permissible.



Area in acres of the development and of the sewer basin contributing to the Lift
Station.



Proposed use or uses for the development and service area.



The proposed lift station location.



The proposed force main routing.



Delineation of the 100-year Fully Developed flood plain, FEMA 100-year flood plain
and Erosion Hazard setbacks.



The location and size of the existing collection system at the tie-in point.



Property lines.

Site Selection

The following are the minimum criteria that shall be met for a lift station site.
The station should be located as remotely as possible from populated areas. The lift station site
shall not be located within 150 feet of an existing or proposed residential dwelling and 100 feet
from a residential lot.
The station shall be protected from the 100-year flood and shall be accessible during a 100-year
flood. The elevation of the site shall be a minimum of 2 feet above both the Fully Developed 100year flood plain and FEMA 100-year flood plain.
The station site and its access shall be dedicated to the City as a Sanitary Sewer easement. The
fencing set back shall be 20 feet from the easement line to allow for a landscape and drainage
buffer.
The station site shall be located so it may serve as much of the entire sewer drainage basin as
possible. This may require that the station be located off-site of the development. When a station
serves a larger area than the proposed development, the developer may enter into a pro-rata
agreement with the City to be reimbursed the cost of excess capacity as other developments
connect to the system.
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5.4

Site Requirements
5.4.1

Access

Access will be provided by a concrete surface from a public street and/or dedicated access
easement. Concrete shall be a minimum 6 inches thick, 4,000 psi reinforced concrete
pavement with a minimum of 15 feet in width and 20 feet in length to allow maintenance
vehicles to park fully outside of the City right-of-way designed in accordance with the City of
Rowlett’s Street Design Standards.
Access drives shall be “T” shaped with applicable turning radii when located on existing and
future thoroughfares and all other locations when pulling out becomes a safety hazard. The
alignment of the drive shall allow maintenance vehicles the ability to back up straight to the
wet well.
Access shall be functional during a 100-year flood. The access surface shall be a minimum of
2 feet above the water level caused by a 100-year return period storm.

5.4.2

Security

At a minimum, security of the lift station site shall be provided by an intruder-resistant fence
(IRF) to restrict access by an unauthorized person(s). The IRF shall be placed around the
perimeter of the site encompassing all interior structures and apparatuses and shall maintain
a 3 foot clearance from all lift station components.
The IRF shall be a minimum of 8 feet high chain link fence with a 16 foot wide minimum slide
gate for access. The IRF posts shall be schedule 40 hot dip galvanized steel and placed in
concrete in 3 feet minimum depth holes. IRF fabric shall be hot dip galvanized 9 gauge steel.
Black vinyl slats inserted in chain link fence shall be required when lift station is in open view
of public.

5.4.3

Site Interior

Interior shall be a minimum 6 inches thick reinforced concrete pavement designed in
accordance with The City of Rowlett’s Street Design Standards. Site shall be graded to drain
away from the station to prevent storm water inflow or infiltration into the wet well. The wet
well top elevation shall be a minimum of 6 inches higher that interior concrete to provide wheel
stop for maintenance vehicles.
Control panel shall have a 3 foot minimum clear working area away from face of cabinet.
Electrical and Instrumentation Panels shall be located where they do not obstruct vehicle
access to the wet well or the dry well. They shall be placed at an elevation so that they are
easily accessible.
A 15 foot high halogen area light with photometric cell on an aluminum pole shall be placed
within 10 feet of wet well and control panel without obstructing daily operations.
Hoisting equipment shall be provided when the ultimate sized pump weight exceeds 2,500
lbs. Hoisting equipment shall be electric and capable of lifting selected pumps onto a 54 inch
high truck bed or trailer with minimal manual assistance.
Provide a 1 inch potable freeze-proof water service with a 1 inch angle stop and double check
valve shall be installed in an appropriately sized meter box.
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5.5

Wet Well and Valve Vault Design
5.5.1

Wet Well Design

Wet well shall be cast in place or pre-cast watertight and gas tight walls with watertight joint
meeting ASTMC478-90. Steel, fiberglass, HDPE and RCP are not acceptable materials. The
tops may be pre-cast with the hatches built in. All wall penetrations through the wet well wall
shall be gas tight. The wet well shall be hydrostatically tested to the top of the wet well for 48
hours prior to putting the lift station into service. Only losses due to evaporation will be
tolerated. Additional design requirements are as follows:

5.5.1.1 Orientation
Orientation shall consider the routing of incoming sewer and force main for ease of
maintenance and to minimize effluent turbulence.
Orientation shall allow a 5 ton vehicle to pull in forwards or backwards directly to the wet
well or the dry well.
All influent gravity lines discharging into the wet well shall be located so that the
invert/flow line is above the “on” setting liquid level of the pumps.

5.5.1.2 Level Sensors
Liquid level sensors shall be ENM-10 level regulators switch or approved equal. Sensors
shall be provided for “All Pumps Off”, “Lead Pump On”, “Lag Pump On” and “High Level
Alarm” levels as well as additional “Lag-Lag Pump On” for lift stations with more than two
pumps.
Level Sensors shall be placed in a stilling well

5.5.1.3 Wet Well and Valve Vault Separation
Wet wells and valve vaults shall be separated by at least 1 foot and have separate
entrances.

5.5.1.4 Liner and Coatings
Wet wells shall have a minimum of 10% sloped bottoms to the pump intakes and shall
have a smooth finish to avoid excess sludge deposits.
Wet well interiors shall be coated with 2 coats of Tnemec Series 66 High-Build
Epoxoline. Application shall be per manufacturer recommendation.
Wet well exteriors shall be coated with Tnemec Series 46H-413 High-Build Tnemec Tar.
Application shall be per manufacturer recommendation.

5.5.1.5 Hatches
The wet well shall have a lockable odor suppressing aluminum door with an aluminum
frame and safety grate. The minimum opening size shall be 4 feet x 6 feet with 2 doors
large enough to adequately maintain the wet well. Door and frame shall be Bilco Type K,
KD or an approved equal.
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5.5.1.6 Ventilation
The design of a wet well must reduce odor potential in a populated area or as directed by
the Director of Public Works.
Passive ventilation structures shall be provided and must include screening to prevent the
entry of birds and insects to the wet well. An air vent pipe shall have a minimum diameter
of 4 inches with outlet located 1 foot above wet well top.
Continuous mechanical ventilation structures shall be provided with ventilation equipment
providing a minimum capacity of 12 air exchanges per hour and be constructed of
corrosion resistant material.

5.5.2

Wet Well Volume

Wet well volume for a submersible pump station is the volume contained above the top of the
motor, or as specified by the pump manufacturer.
High level alarm elevation shall be a minimum of 60 inches below the top of the wet well or
48 inches below the flow line elevation of the lowest service tap, whichever elevation is lower.
Wet well volume shall be calculated by the following method:
V=T x Q
4 x 7.48
Where:

(Eq. 5-1)

V = Active volume (cubic feet)
Q = Pump capacity (gallons per minute, gpm)
T = Cycle times (minutes)
7.48 = Conversion factor (gallons/cubic foot)

Pump cycle time, based on Peak flow, must equal or exceed the following:
Pump Horsepower

Minimum Cycle Times

< 50
50-100
> 100

6 minutes
10 minutes
15 minutes

The operation cycle “T” shall not be less than 10 minutes minimum for Average flow and not
more than 60 minutes for minimum flow conditions. The operation cycle time must exceed the
manufacturer’s requirements.

5.5.3

Valve Vault

Valve vaults shall have sloped bottoms towards a floor drain to remove liquid build up. The
floor drain line from the valve vault connecting to the wet well must prevent gas and liquids
from entering valve vault.
The valve vault shall have a lockable aluminum door with an aluminum frame. The minimum
opening size shall be 2 feet x 3 feet or large enough to adequately maintain the valve vault.
Door and frame shall be Bilco Type K, KD or an approved equal.
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5.6

Pumps, Lift Station Piping and Valves
5.6.1

Pumps

Stations shall contain a minimum of two pumps and shall be capable of handling peak flows
with one pump out of service.
All pumps shall be explosion proof, non-clog, submersible type capable of passing a 2-1/2
inch diameter sphere or greater unless approved by the Director of Public Works.
Pumps shall be sized to operate at optimum efficiency. Minimum acceptable efficiency at the
operating point will be 60%. The minimum required horsepower for the motor must be capable
of handling the entire range as shown in the pump curve. Where necessary, a higher
horsepower pump will be required to prevent any damage to the motor as a result of loss of
hydraulic head situation.
All submersible pumps shall be equipped with an automatic flush valve attached to the pump
volute using the hydraulic energy created by the pump operation to temporary suspend settled
materials.

Manufacturer


5.6.2

ITT Flygt submersibles or approved equal.

Pump Capacity

The firm pumping capacity shall be greater than the peak flow for the entire drainage basin. If
the drainage basin is significantly larger than the proposed development and it is not feasible
to design for this flow, the firm capacity may be designed to handle a portion of the basin with
the ability to expand for the ultimate basin capacity with approval from the Director of Public
Works.
The pump curves shall be selected so that during normal operating conditions the pumps will
run near the best efficiency point. The curves shall not approach shut off head when the
pumps are running together.
System head curves, pump curves and head calculations shall be submitted. Calculations and
pump curves at both minimum (all pumps off) and maximum (last normal operating pump on)
static heads, and for a C value of both 100 and 140 must be provided for each pump and for
the combination of pumps with modified pump curves. Head calculations shall be the sum of
static head, friction head in force main and lift station piping, and a fittings head.
Flow calculations, system curves and head calculations shall be shown in the construction
drawings as well as in a final design report. Final design report shall include all of the
preliminary design submittal requirements with the exception of the replacement of final
design information.

5.6.3

Lift Station Piping

Piping inside the lift station shall be ductile iron meeting AWWA C151. All fittings shall be
ductile iron meeting AWWA C110 or C151. Interior of the pipe and fittings shall be lined with
American Polybond Plus, which consists of a primer layer of 5 mils thick fusion bonded epoxy
and 55 mils thick of modified DuPont Fusabond Polyethylene, or approved equal.
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All nut and bolt assemblies inside the wet well shall be ASTM 316 stainless steel unless
otherwise specified.
Lift station piping shall be designed with an additional emergency pump connection, allowing
the station to be operated with the primary pump(s) out of service for an extended period of
time.

5.6.4

Valves

Isolation valves, check valves and air release/vacuum valves shall be located in the valve
vault.

5.6.4.1

Isolation Valves

Each pump shall have one isolation valve downstream of the pump and check valve.
Isolation valves shall be resilient wedge gate valves or plug valves meeting the City of
Rowlett standard specification.

5.6.4.2

Check Valves

Check valves shall be a controlled closing swing check valve with a lever arm or a ball
check. There must be at least 15 feet of vertical head downstream in order to use a ball
check valve.
Check valves shall be located upstream of the isolation valve.
All external nuts and bolts shall be ASTM 316 stainless steel.

5.6.4.3

Air Release/Vacuum Valves

Air release valves of a type suitable for Sanitary Sewer service shall be installed along the
force main where the force main would be prone to trapped air.
The type of valve shall be air release or a combination of air release and vacuum breaker.
Valves shall be fitted with blow off valves, quick disconnect coupling and hose to permit
back flushing after installation without dismantling the valve. The engineer of record shall
determine the valve type and location. The calculations for valve type and valve sizing
shall be provided to the Director of Public Works.
Isolation valves for 3 inch and smaller air release valves shall be all bronze or brass.
Isolation valves 4 inch and larger shall meet Rowlett standard specification for resilient
wedge gate valve.
Locations of the air release/vacuum valves shall be shown on the plan and profile sheets
for the force main.

Manufacturers
Air Release and Vacuum Valves


5.7

VENT-O-MAT Model RBX or approved equal

Force Main

Force main capacity shall be sized to meet the pump capacity. The force main may be designed
to handle a portion of the basin with the ability to expand for the ultimate basin capacity with the
approval from the Director of Public Works. The minimum force main size shall
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be 4 inch diameter except for grinder pump lift stations. The minimum recommended velocity is 3
feet per second, and the velocity shall not be less than 2.5 feet per second when only the smallest
pump is in operation.
Force main sewer pipe shall be designed to meet the working pressure requirements of the
particular application. Design calculations and pipe selection shall be submitted to the Director of
Public Works
The force main must terminate below a manhole invert with the top of the pipe matching the water
level in the manhole at design flow.
A force main must be designed to abate any anticipated odor.
TABLE 5-1 – PIPE MATERIALS
Internal Diameter
Pipe Size

4 inch through 12 inch

12 inch and larger

Pipe Material
 PVC AWWA C900, minimum DR 18, minimum working pressure
of 200 psi.
 Ductile Iron AWWA C151 Pressure Class 350 (Lining shall be
American Polybond Plus, which consists of a primer layer of 5 mils
thick fusion bonded epoxy and 55 mils thick of modified DuPont
Fusabond Polyethylene, or approved equal and the exterior shall
be polyethylene encased).
 PVC AWWA C905, minimum DR 18, 235 psi pressure class.
 Ductile Iron AWWA C151 Pressure Class 350 (Lining shall be
American Polybond Plus, which consists of a primer layer of 5
mils thick fusion bonded epoxy and 55 mils thick of modified
DuPont Fusabond Polyethylene, or approved equal and the
exterior shall be polyethylene encased)

Note: For trench depths greater than 12 feet or other dead and/or live loading considerations, the
engineer of record shall provide a pipe with the appropriate DR rating which shall exceed the
minimum requirements.
All fittings shall be wrapped ductile iron in accordance with AWWA C110 or AWWA C153.
All valves and fittings shall be restrained with Mega-lug or approved equal. Joint material for PVC
shall conform to ASTM F471.
Plans shall include plan and profile for the force main.
Force main shall have a minimum of 4 feet of cover and be laid to standard specifications for
potable waterline.
Force main separation and design criteria from water lines and all other utility lines shall meet the
minimum requirements from TCEQ chapter 217 (Design Criteria for Sewerage Systems) and
Chapter 290 (Rules and Regulations for Public Water Systems).
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All force main contractors shall furnish and install non-metallic pipe detector tape. The detector
tape must be located above and parallel to the forcemain and bear the label “PRESSURIZED
SANITARY SEWER” continuously repeated in at least 1-1/2 inch letters.

5.7.1

Embedment

The type of embedment for force mains less than 24 inches shall be NCTCOG Class “H”
embedment extended to 12 inches minimum over the top of pipe.
Pipe sizes 24 inches and greater the embedment class shall be a function of the pipe material
selected including dead and live load considerations provided by the engineer of record. The
engineer of record shall submit calculations on the embedment selected for the particular pipe
type.

5.8

Electrical Requirements for New Lift Stations
5.8.1 Code Information
The engineer of record shall consult with the City of Rowlett Building Inspections Department
for the latest NEC code requirements.
Allow a minimum of 3 feet in front of all enclosures to wet well openings for workmen standing
space. Observe NEC Article 110 rules for working clearances around the electrical panels.

5.8.2 Electrical Supply
Electrical services to be 240 volt 3 phase or 480 volt 3 phase.
Where a single-phase power transformer is required, install a minimum 3 KVA transformer,
fused on both the primary and secondary side.
Install a power phase monitor capable of protecting against phase loss, phase reversal, low
voltage, and high voltage.
Power phase monitor shall have 2 sets of control or alarm contacts. One set used to disable
the pump control circuit. The second set used to alarm the RTU of a power failure.
Install current transformer between the service disconnect and the rest of the electrical
equipment to provide a means to monitor the complete station load. Terminate secondary
leads on a terminal strip for connection to a future power usage monitor.
Install potential transformer to provide a 120 volt secondary voltage on all 3 phases. Terminate
the secondary leads on a terminal strip for connection to a future power usage monitor.
All electrical power circuits to be protected by circuit breakers (versus fuses) where applicable.
As a guide for single-phase circuits use; RTU 15 amp, Flow meter/record 15 amp, pump
control circuit 15 amp, convenience outlet/flood light 20 amp.

5.8.3 Pumps
Thermal protection and moisture sending devices in submersible pumps are to be wired to
disable pumps and/or control circuits.
Hand position on H-O-A switch shall be provided and will be capable of operating pump in the
event of a complete failure of the level controller.
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The required remote start/stop capability is to be provided by using RTU control module. Install
interface relay between RTU contacts pump control circuit. RTU contact operating may be
momentary action only.
Motor starters shall have a normally open auxiliary contact to be used for a pump run contact
connected to the RTU.
Where submersible pump cords are to be installed in conduits, the conduits should be sized
and installed to facilitate removal and re-installation of the pump cords.

5.8.4 Level
Liquid level sensors shall be ENM-10 level regulators switch or approved equal. Sensors shall
be provided for “All Pumps Off”, “Lead Pump On”, “Lag Pump On” and “High Level Alarm”
levels as well as additional “Lag-Lag Pump On” for lift stations with more than 2 pumps.
Mercury float switch is to be installed and wired as a low level emergency shut off in the event
of a continuous pump run due to a level controller failure, pump control switch left in hand
position, etc.

5.8.5 Site
Install a weatherproof 20 amp rated 120 volt convenience receptacle outside of the electrical
control panel wired to a 20 amp circuit breaker.
A switch-operated floodlight shall be installed to illuminate control panel area at night.

5.8.6 Generator
Install a manual transfer switch between electrical service and electrical equipment along with
an emergency generator receptacle (Appleton# ADJA 1033-150).

5.8.7 Controls
All control relays are to be octal 8 pin or 11 pin plug-in type where feasible.
Three laminated control drawings are to be provided.
All conduit between wet well and control panel shall be sealed airtight to prevent wet well
gases from entering control panel.
Enclosures shall be mounted on an appropriately sized mounting structure. Mounting structure
shall be constructed of 6 inches x 2 inches x 0.25 inches hot dip galvanized steel channel
stock. Intersections shall be bolted, not welded with stainless steel fasteners. Aluminum or
epoxy coated steel unistrut may be attached to the mounting structure to facilitate placement
of enclosures. The legs of the mounting structure shall be set at 24 inch minimum below grade
and be encased in concrete.

5.8.8 Monitoring
A spare conduit shall be installed between the pump control panel and the RTU enclosure for
power usage monitor wiring (1 inch minimum).
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5.8.9 SCADA
Modifications to the City of Rowlett’s existing SCADA system will be required with the addition
of any new lift station. Contractor shall supply SCADA equipment per City of Rowlett
standards.

5.9

Emergency Provisions for Lift Stations

Minimum emergency provisions shall comply with TCEQ chapter 217.63 “Emergency Provisions
for Lift Stations”.

Credits:
City of McKinney Water and Sanitary Sewer Drainage Manual
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