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1.01

1.02

CHAPTER 1
GENERAL REQUIREMENTS

GENERAL

This chapter describes the general requirements of the construction process and for the
preparation of construction plans and the supporting documents required within the city
limits and the extra-territorial jurisdiction of the City of Missouri City. This chapter also
describes procedural requirements for the construction process within Missouri City.

The Missouri City Public Works Department shall approve construction plans for public
improvements within the Missouri City city limits or extraterritorial jurisdiction.

Construction plans for private improvements within public right-of-ways and public
easements that connect to or affect the public infrastructure shall be approved by the
City of Missouri City subject to the requirements of this manual and are subject to review
and approval using the process defined in this manual.

Public Works Department personnel will be available for preliminary meetings to discuss
a proposed project with the project engineer. This preliminary meeting between the City
and the engineer should be scheduled with the Department of Public Works staff prior to
submittal of any documents for review. The purpose of this meeting is to discuss the
project concepts and to establish the status of requirements and issues that may be
pertinent to the project.

This manual is intended to set a standard of design for the City of Missouri City and the
Missouri City extra-territorial jurisdiction that is consistent, cost-effective, efficient,
maintainable and protects public safety. These Standards are a guide for design, but
not a substitute for good engineering. It is the obligation of the designer to use these
standards responsibly and professionally to produce designs conforming to commonly
accepted engineering practices. It will at times be desirable and/or necessary to vary
from the standards in this manual to produce a product in accordance with these goals.
When the need arises, please refer to the section on variances.

Any reference by this manual to any law, regulation, rule, publication, or any other
source shall refer to the most recently adopted, promulgated, or otherwise effective
version applicable as such may be amended from time to time.

REFERENCES

All projects that are required to conform to these Standards shall also be in compliance with all
applicable City ordinances. All construction plans and supporting documentation shall conform
to the requirements of these Standards and all applicable regulations of all Federal, State,
County, and Local entities having jurisdiction. Relevant related laws and regulations included
but are not limited to the following:

A. City of Missouri City
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1. Regulation of Discharge to the Municipal Separate Storm Sewer System, Article
V of Chapter 30 of the City Code

2. Floodplain Management, Chapter 42 of the City Code.

3. Subdivision Ordinance, Section 82 of the City Code.

4. Regulation of Discharge of Industrial Wastes into Sanitary Sewers Ordinance,
Division 3 of Article | of Chapter 86 of the City Code.

5. Zoning, Appendix A of the City Code

6. International Building Code, as adopted and amended by the City Code in
Chapter 14, Buildings and Building Regulations.

7. International Fire Code, as adopted and amended by the City Code in Chapter
38, Fire Prevention and Protection

B. State of Texas

1. Texas Accessibility Standards (TAS), pursuant and subject to the Texas
Government Code, Chapter 469, and the Texas Administrative Code, Title 16,
Chapter 68.

2. Rules and Regulations published by the Texas Commission on Environmental
Quality (TCEQ):

i. Rules and Regulations for Public Water Systems, Texas Administrative
Code, Title 30, Chapter 290, Subchapter D.
ii. Design Criteria for Domestic Wastewater Systems, Texas Administrative
Code, Title 30, Chapter 217.
iii. TCEQ storm water pollution prevention protection standards.

3. State of Texas Engineering Practice Act, Texas Occupations Code, Chapter
1001.

4. Professional Land Surveying Practices Act, Texas Occupations Code, Chapter
1071.

5. Texas Manual on Uniform Traffic Control Devices.

C. National

1. Americans with Disabilities Act, 42 U.S.C. § 12101 et seq and regulations, 28
CFR Part 36.

2. American Association of Highway and Transportation Officials, A Policy on
Geometric Design of Highways and Streets.

3. Institute of Transportation Engineers, Traffic Engineering Handbook.

4. Highway Capacity Manual, National Research Council, Transportation Research
Board.

1.03 DEFINITIONS

For the purposes of this manual, the following words and phrases shall have the meanings
respectively ascribed to them by this section.

Approved Products List — List of approved products that can be utilized for construction in the
city. This list may be updated periodically.

City Code — The code of Ordinances of the City of Missouri City, Texas.

City Engineer - The City Engineer or his designee.
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Collector Streets - Street routes that have short travel distances and collect traffic from intra-
city streets and funnel it into major thoroughfares or other collector streets.

Commercial Driveway Approach - The portion of a driveway within the public right-of-way that
provides access to property on which an office, retail commercial center, or a building having
more than three dwelling units is located or any driveway approach which accesses property
that is primarily used for a non-residential purpose.

County —The applicable political subdivision of the State of Texas in which a subject tract is
located. Missouri City city limits and its extra-territorial jurisdiction covers portion of Fort Bend
County, Harris County and Brazoria County.

Design Analysis - Narratives and calculations necessary to support design of a project.
Director of Public Works - The Director of Public Works or his designee.

Drawings - Plan, profile, detail, and other graphic sheets to be used in a construction contract,
which define character and scope of the project.

Driveway - Entrance to and exit from premises where it is possible to park completely off the
street, and which is not open for vehicular traffic except by permission of the owner of such
private property.

Driveway Approach - A way or place including paving and curb returns between the street
travel lanes and private property that provides vehicular access between the roadway and said
private property.

Dwelling Unit - A building or portion thereof designed exclusively for residential occupancy.

Highway, Street, or Roadway - A general term denoting a public or private way for the purpose
of vehicular travel.

Infrastructure - Any facility or structure proposed to be constructed, reconstructed, repaired, or
regraded wholly or partially within right-of-way public easements or connecting to right-of-way,
including, but not limited to, streets, driveways, sidewalks, curbs, gutters, culverts, open ditches,
storm drains, and irrigation facilities owned or maintained by a public entity.

Intersection - The area embraced within the prolongation or connection of the lateral curb lines,
or, if none, then the lateral boundary lines of two or more roadways, including public street,
private street, commercial driveway, residential driveway, driveway approach, alley or
combination thereof which join one another at, or approximately at, right angles, or the area
within which vehicles traveling upon different roadways joining at any other angle may come into
conflict.

Major Thoroughfare - Highways, streets and roadways devoted to moving large volumes of
traffic over long distances. Major thoroughfares shall be set forth in the Major Thoroughfare
Plan adopted by City Council and may be amended, periodically.

Professional Engineer - An engineer currently licensed by and in good standing with the Texas
Board of Professional Engineers.
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Professional Land Surveyor - A surveyor currently registered with and in good standing with
the State of Texas Board of Professional Land Surveying.

Project Engineer Representative — A representative of the design engineer who possesses
the knowledge, skills and abilities to carry out inspection duties to insure compliance with the
approved plans and specifications.

Private Projects or Private Improvements - All projects involving construction,
reconstruction, modification or maintenance of privately-owned/maintained facilities including,
but not limited to, buildings, parking lots, utility systems, private shared access drives and any
facility supporting functions within private property boundaries.

Public Works Projects, Public Improvements or Public Projects — All projects involving
construction, reconstruction, modification or maintenance of public infrastructure, including, but
not limited to, streets, drainage facilities, water and wastewater systems, construction in public
rights-of-way or easements. Any project that will be accepted for permanent maintenance by a
public agency or political subdivision of the State of Texas. Any project subject to review and
approval by the terms of Section 1.01 of this chapter.

Residential Developments - Residential developments shall mean all areas identified as
residential under the Missouri City Zoning Ordinance or otherwise zoned or devoted primarily to
residential use.

Residential Driveway Approach - The portion of a driveway within the public right-of-way that
provides access to property on which a single-family residence, duplex, or multi-family building
containing three or fewer dwelling units is located.

Residential Streets - Street routes that provide access to local property owners and which
connect property to major thoroughfares or collector street networks.

Residential Structure - A single-family home, apartment house, townhouse, condominium or
any other type of dwelling unit.

Review Authorities - The authorized representatives of City departments, divisions, or sections
responsible for reviewing and approving calculations and drawings for privately funded projects
and for design and construction contracts with the City.

Right-of-way - Property that is publicly owned or upon which a governmental entity has an
express or implied property interest (e.g. fee title, easement, etc.) held for a public purpose.
Examples of such public purpose include by way of example and not limitation, highways,
streets, sidewalks, drainage facilities, sewerage and water facilities.

Sidewalk — The section of pavement between the curb lines of a roadway and the adjacent
property lines or located within an easement intended for the use of pedestrians.

Specifications - City of Missouri City Standard Specifications plus project-specific narrative
descriptions of procedures, requirements, and materials for a particular project.

Standard Construction Details — This is a separate document that contains the City
construction details and may be updated periodically.
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Standards — The requirements of this design manual.

Subdivision Ordinance — Chapter 82 of the City Code as it may be amended from time to time.

Traffic Impact Analysis - A study performed by engineers with expertise in traffic engineering
principles and practice which reviews development of a specific property and how it integrates
into the existing and proposed Missouri City street network. The analysis utilizes data and
conclusions developed in previous studies and identifies improvements needed to mitigate the
impact of traffic generated by a development on the street network system.

1.04

A

PLAT AND CONSTRUCTION DRAWING REVIEW PROCESS

Plat approval shall be performed in accordance with the provision of Chapter 82
Subdivisions of the City Code.

A recorded plat shall be on file with the appropriate County Clerk prior to final approval
of the construction plans. A copy of the final, recorded plat is required in all plan sets,
prior to approval for permitting. All separate or special easements that may be required
for construction shall be recorded in the appropriate County Official Records prior to final
approval of the construction plans, except with specific approval of the Department of
Public Works.

The applicant shall obtain and complete a plan review application form for each review
phase. Plan reviews are subject to a review fee as established by resolution in the
schedule of fees. Submit one (1) copy of the construction plans and supporting
documentation in electronic Adobe Acrobat (.PDF) format to the Department of Public
Works for review. A log number will be assigned to all projects and this number will be
stated on the returned plan review. Please reference the number in all correspondence
relating to that project. Plans will be reviewed and typed comments will be returned to
the submitting design professional in a timely manner.

If a project has begun the review process but becomes inactive for a period of 12
months from the date of the last correspondence, the project will be considered stopped.
Projects re-activated after 12 months of inactivity will be treated as new submittals,
subject to all current requirements and changes in codes or ordinances.

Submit an indexed listing of all variances and/or deviations from the requirements of the
City of Missouri City Design Manual and/or the Standard Construction Details with the
original plan submittal.

Submit approval letters based on the final project plan from all public utilities affected by
the project. All approval letters shall state that service will be available to the project,
where appropriate, and that there is no objection to the project.

Upon receipt of a “No Comments” plan review, submit the construction plan sheets to
the Department of Public Works for signatures. A standard City of Missouri City
approval signature block shall be provided on the cover sheet. For Private Development
the standard approval block shall have a signature line for the City Engineer and shall
state “Approval void if no progress has been made toward completion of the project
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within two (2) years of date of signature.”

H. Signature of the City Engineer on approved construction drawings for utilities that are
intended to remain private, does not infer acceptance of the City for ownership or
maintenance or operation of facilities indicated on the drawings.

1.05 QUALITY ASSURANCE

A. Surveying and platting shall be accomplished under direction of a Professional Land
Surveyor. Recording documents shall be sealed, signed, and dated by a Professional
Land Surveyor.

B. Engineering calculations shall be prepared by or under the direct supervision of a
Professional Engineer trained and licensed in disciplines required by the project scope
and sealed by the Professional Engineer.  Final engineering design drawings shall be
sealed, signed, and dated by the Professional Engineer responsible for development of
the drawings.

C. Final architectural design drawings shall be sealed, signed, and dated by the licensed
Architect responsible for development of the drawings.

D. Final landscape architecture design drawings shall be sealed, signed, and dated by the
licensed Landscape Architect responsible for development of the drawings.

E. Final irrigation design drawings shall be sealed, signed and dated by either a Texas
Professional Engineer, a licensed irrigator or a licensed Landscape Architect.

1.06 CAPACITY ALLOCATIONS

A. Construction plan approval shall not infer that capacity is committed for service to the
property. A capacity allocation for service to the development and approval of the
connection design shall be secured separately prior to connection to water and
wastewater facilities.

B. Prior to beginning construction on a project, a current commitment of drainage capacity
for the proposed development, including the status of any drainage fees that may be due
or have been paid, will be required. The commitment shall be issued by the relevant
agencies such as the Fort Bend County Drainage District, the Harris County Flood
Control District, the City of Missouri City, the Municipal Utility District, or the Levee
Improvement District as applicable.

1.07 CONSTRUCTION PROCEDURE REQUIREMENTS FOR PUBLIC WORKS PROJECTS

A. Construction on public works projects and construction within public rights-of-way and
easements shall not begin until construction plans are approved by the City Engineer,
and a Major Construction Improvement Permit has been issued. A schedule of fees is
on file in the Department of Public Works. Construction shall not begin within an existing
easement or right-of-way until all permits and/or any right-of-way use agreements are
negotiated between the affected parties.

B. Schedule a pre-construction meeting with the Department of Public Works at least forty-
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eight (48) hours prior to the desired start of construction for the project. Department of
Public Works staff must attend the pre-construction meeting, which will be held at the
City Hall, unless specifically approved by the City Engineer.

C. Notify the Department of Public Works at least forty-eight (48) hours prior to beginning
construction. The Department of Public Works staff will make periodic inspections. The
Department of Public Works shall be notified at least forty-eight (48) hours prior to each
time concrete is placed on the project. The Department of Public Works shall be notified
at least forty-eight (48) hours prior to all pipe inspection tests and other tests that may be
required by the Department of Public Works. All Saturday construction shall be
scheduled with the Department of Public Works at least 48 hours in advance. There will
be no construction or inspections made on Sundays unless in case of emergency.
Request for Sunday or holiday construction or inspections shall be made in writing and
submitted to the City Engineer for approval not later than 72 hours prior to the intent. All
Saturday, Sunday or holiday inspections will be on a fee basis paid directly to the City
prior to final approval of the project. A schedule of fees is on file in the Department of
Public Works.

D. Notify the Department of Public Works at least forty-eight (48) hours prior to a final
inspection. The Department of Public Works staff and representatives of all entities
having jurisdiction shall be present during all final inspections (i.e., Municipal Ultility
District, TCEQ, TxDOT, etc.).

E. For all projects, upon request, all delivery tickets for materials, (e.g., concrete, cement
stabilized sand) shall be submitted to the Department of Public Works. These delivery
tickets shall be maintained by the Engineer of Record for a minimum of one year from
the completion of the project.

F. Significant changes from approved construction plans shall be approved by the
Department of Public Works prior to construction. The Project Engineer will submit
change order requests in writing to the Public Works Department. The Public Works
Department will respond in writing within five (5) working days.

G. Competent, full-time resident inspection by the Project Engineer's representative shall be
provided at all critical points of construction and as deemed necessary by the City.
Critical points of construction include, but are not limited to, operations involving
inspection of bedding and pipe backfilling, placing and compaction of backfill, placement
of structural concrete and paving, sidewalk placement- and all on-site testing activities.

H. A certified testing laboratory shall be on site to perform applicable tests required so that
construction practices and materials conform to plan and specification requirements.

I. All disturbed areas must be properly re-vegetated prior to demobilization and
acceptance of project.

1.08 APPROVAL AND ACCEPTANCE OF PUBLIC WORKS PROJECTS

A. Public Works projects shall have final approval of the Director of Public Works and/or the
City Engineer, prior to placing the facilities in service.

B. Acceptance into the one-year maintenance period by the Department of Public Works
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shall be granted when the following items are complete:

CHAPTER 1

1.

Construction is completed in accordance with the approved construction plans
and final inspection punchlist items have been corrected and completed. Final
inspection cannot be requested until tests are complete as stated in Section
1.08.B.3.

All information required by Section 1.08 and the Final Packet Checklist included
in Section 1.08.D and record drawings have been submitted to the Department of
Public Works. The project record drawings shall include one electronic copy of
the record drawings in Adobe Acrobat (.PDF) and in the appropriate GIS shape
file format per Chapter 16 (Section 16.02) compatible with City software. Record
drawings shall reflect the facilities constructed and all significant horizontal and
vertical changes made from the approved plans during construction. The project
engineer shall certify the correctness of the record drawings and compliance of
construction in accordance with these Standards.

All pertinent test reports including but not limited to concrete tests, density tests,
bacteriological samples, mandrel and hydrostatic have been submitted to the
Department of Public Works.

Street lighting plans have been approved by the City Engineer.

Appropriate payment and maintenance bonds have been secured and copies
provided to the City for the specified period. Bonds shall be provided from
bonding companies holding a certificate of authority as an acceptable surety on
Federal Bonds (as published annually in the Federal Register). The
requirements of each specific bond are defined for the City of Missouri City and
for the City's extraterritorial jurisdiction as follows.

Water, sanitary sewer, drainage and other utility improvements (W, S & D) —
Require a maintenance bond for 100% of the total construction cost in the name
of the City (if a City project) or the name of the appropriate municipal utility
district (if a MUD project). All drainage facilities, including but not limited to storm
lines, inlets, manholes, ponds, pumps and related appurtenances must be
covered within the bond. The bond shall remain in effect until the end of the one-
year maintenance period.

Paving Improvements - Require a maintenance bond for 100% of the total
construction cost in the name of the City. The bond shall remain in effect until
acceptance of the improvements, by the City of Missouri City, and required street
lights are installed and operational

Lift stations, water and wastewater plants, pumps and associated infrastructure
require a maintenance bond for 100% of the total construction cost in the name
of the City (or appropriate MUD if in the ETJ). Warranty period of equipment shall
remain in effect for a minimum of one year after being placed on-line. The bond
shall remain in effect until acceptance of the improvements, by the City of
Missouri City, and any required equipment and facilities are operational and long-
term function is ensured.
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All other jurisdictional public entities have given their approval on the project.

The project engineer has provided a certification that all materials installed in the
Project are completely in place in accordance with approved plans and
specifications.

The contractor has provided a notarized affidavit that all labor and material bills
have been paid.

C. Acceptance of water, wastewater and storm sewer utilities by applicable municipal utility

district

must be submitted to the City Engineer unless a variance is granted. Final

approval and the release of the one-year maintenance period by the Department of
Public Works will be documented by the City Engineer in writing.

D. The following project closeout documents, where applicable, shall be submitted on CDs
containing PDF copies of all documents properly labeled and indexed in the following

order:

COoONOORhWN =

17.

18.
19.

20.
21.
22.
23.

CHAPTER 1

Certificate of Completion for W, S & D and Paving.

Maintenance Bond for W, S & D and Paving.

Affidavit of Bills Paid for W, S & D and Paving.

Consent of Surety for W, S & D and Paving.

Release of Lien for W, S & D and Paving.

Sealed copy of all Lab Reports.

Letter of Approval, if applicable, from the Municipality, and Levee Districts.
Copy of Pavement Core Thickness Test Reports.

Copy of Manhole Vacuum Test Reports.

. Copy of Bacteriological Test Reports.

. Copy of Water Line Pressure Test Report.

. Copy of Sanitary Line Pressure Test Report.

. Copy of Mandrel Test Reports.

. Proof of After Hour Inspections Paid from C. O. M. C.

. Proof of M. C. I. Permit Paid from C. O. M. C.

. (on separate CD) Engineer Certified “‘RECORD DRAWINGS” be submitted in

GIS shape file format, per Chapter 16, in an electronic copy in PDF format
showing engineer’s seal and signature and one (1) hard copy. These drawings
shall be layered as required in Chapter 16 and shall be referenced to grid units,
NOT surface units. All GIS requirements as outlined in Chapter 16 must also be
met.

Permanent Survey Controller Monument (BRASS DISK) Marker data sheet
signed, sealed and fully completed (refer to datasheet template in Chapter 2 of
this manual) submitted in PDF format.

Copy of the Bid Tabulation of the actual construction price for the contract.

Copy of the approved street light layout and as-built (either full-size or half-size)
and electronic PDF format. Copy of agreement executed between the city and
street light maintenance entity (i.e. homeowners association) per requirements in
Chapter 4.05.C.3.

Copy of all traffic analysis reports and associated timing plans and traffic models.
Copy of all drainage analysis reports and associated calculations and models.
Copy of letter certifying maintenance responsibility of drainage facilities.

Copy of recorded plat.
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E. All of the above must be sent together in a single packet. These items shall not be
accepted individually, nor will they be accepted prior to the commencement of the one-
year maintenance period and Completion of the Punch List. Incomplete packets will be
rejected.

F. Public Works projects within the City of Missouri City and extraterritorial jurisdiction will
be subject to a one (1) year maintenance period. An inspection prior to the end of the
maintenance period of a Public works project shall be conducted by the Department of
Public Works and all other entities having jurisdiction and a punchlist of items to correct
shall be issued. If the punchlist items are not corrected and accepted by the City within
30 days the generation of the punchlist, the project shall be subject to re-inspection and
the generation of a new punchlist.

The Engineer or Developer shall contact the City to schedule the one-year maintenance
inspections. Maintenance bonds are required to be in force until final acceptance by the
City. Prior to final acceptance by the City, owner shall be responsible for all
maintenance. All facilities, including street lighting and electricity in lift stations, shall be
operational and in good condition prior to final acceptance of a project.

G. The Engineer or Developer is required to comply with the Storm Water Pollution
Protection Plan (SWPPP) developed for the development and for the implementation
and maintenance of the Best Management Practices (BMP). Once the project is
complete and the final BMPs are installed, the Engineer or Developer shall maintain the
BMPs until revegetation is established to prevent sediment transport and erosion. The
Engineer or Developer is responsible for the removal of BMPs once the revegetation is
established. These BMPs shall be removed within 30-days once the revegetation has
been reestablished. This will be reviewed during the one-year maintenance period as
described in Section 1.08.F.

1.09 APPROVALS

A. Approvals required in these Standards are the responsibility of the Owner/Agent. Failure
to obtain appropriate approvals may be grounds for suspension of construction until
appropriate approvals are granted. No specific approval is required for items that are
described in these Standards. Items that do not conform to these Standards are only
allowed by specific approval obtained through a variance request.

B. Specific approval, as required by these Standards, shall be specifically requested by the
Owner/Agent prior to or at the time of submittal of review plans for the project. All
specific approval items shall be granted or denied by the Department of Public Works in
writing.

C. Construction work related to any specific approval item should not begin until the
Department of Public Works has granted approval in writing. Any work that proceeds
without specific approval will be subject to removal and replacement in accordance with
these Standards.

D. Materials and manufactured items used in construction of a Public Works project shall

be approved by the Department of Public Works prior to installation. Water, wastewater
and drainage system appurtenances shall be subject to the approved items as listed in
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the Approved Products List and Missouri City Standard Construction Details available
from the Department of Public Works and City website. Items not appearing on the
approved list shall not be used for construction of public works facilities in the City of
Missouri City.

1.10 VARIANCES

A. Variances from these Standards are authorized only if approved in writing by the City
Engineer or their designee. Variances must be submitted at the time of the original
construction plan submittal. Persons seeking a variance from these Standards shall
submit to the Department of Public Works a written variance request application on a
form provided by the City with the applicable fee. Variance request applications should
be submitted with pertinent information such as construction plans or a right-of-way use
permit. Incomplete variance request applications, including applications filed without the
payment of the fee, will not be processed until the applicant adequately addresses all
outstanding items. It is the applicant’s sole responsibility to adequately support all
requested variances. The City’s standard variance request application form is included
at the end of this chapter.

B. Upon receipt of a variance request application, the City Engineer shall approve or
disapprove such application within 10 business days. Construction work related to the
variance should not begin prior to approval of a variance. Any construction work related
to the variance that proceeds without approval of a variance request shall be subject to
removal and replacement at the cost of the party who performs such construction work.
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Public Works

1522 Texas Parkway Phone: 281.403.8500

mlSSO.l—]rl CI T Y Missouri City, Texas 77489 www.missouricitytx.gov

VARIATION PROCEDURE

Variation to any technical standard in the infrastructure standards may be permitted by the City if
a proposal is submitted by a registered professional engineer following generally accepted
engineering standards for traffic, sidewalk and other infrastructure as applicable, and such
proposal contains the following information and substantiates the findings in paragraph four (4)
below:

PROJECT NAME:

PROJECT ENGINEER:

SUBMITTAL DATE:

RECORDED SUBDIVISION NAME:

This entire form must be submitted complete. If form is submitted incomplete, it will be
administratively rejected.

VARIANCE LOCATION:

A proposal must contain the following information and substantiate the findings in
paragraph four (4) below:

CHAPTER 1 1-12 CoMC IDM - Updated 2019




1. SPECIFIC PROPOSED DEVIATION FROM TECHNICAL STANDARD:

2. IMPACT OF DEVIATION: Set forth the relative factors such as speed differential and street
capacity, the likelihood of accidents, the long term maintenance and operation effect, the
degree of functionality and efficiency, the technological advancements involved, and other
relevant matters.

3. COMPARISON OF TECHNICAL STANDARD TO PROPOSED DEVIATION: Show
the proposed deviation with respect to relative factors such as overall safety and quality,
traffic speed differential, street capacity, existing and projected accidents, long-term
maintenance and operation, degree of functionality, degree of efficiency, technological
advancements, and other relevant matters.

4. MITIGATING IMPROVEMENTS THAT REDUCE NEGATIVE IMPACT: Describe
for example: overall safety and construction quality, traffic speed differential, street capacity,
accident occurrences, long-term maintenance and operation, degree of functionality, degree of
efficiency and demonstrating the degree to which the proposed deviation detrimentally affects
the foregoing. Other relevant factors, including technological advances, should be explained
by describing how they will affect the proposed deviation. Mitigating improvements can
include, but are not limited to, traffic control devices, pavement improvements, added
acceleration or deceleration lanes or reservoirs, and other on-site improvements.
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SUMMARY & CONCLUSION/RECOMMENDATION FOR VARIANCE:

Supporting Documentation Attached. Yes No

Signature and Seal of Professional Engineer:

PUBLIC WORKS USE ONLY

Reviewed By:

Public Works Plan Review Date

Variance Request Approved / Denied By:
Copies of Backup Information/Notes Attached

City Engineer Date
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END OF CHAPTER
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CHAPTER 2

SURVEY REQUIREMENTS

2.01 GENERAL:

This chapter describes requirements for the development of construction drawings and right-of-
way maps within the city limits and the extra-territorial jurisdiction of the City of Missouri City and
requirements for all land subdivision projects within the city limits of Missouri City.

2.02 REFERENCES

A. Professional Land Surveying Practices Act, latest revision, Occupations Code, Title 6,
Ch. 1071.

B. General Rules of procedures and practices of the Texas Board of Professional Land
Surveying, latest revision, Texas Administration Code, Title 22, Part 29, Ch. 661-665.

C. Manual of Practice for Land Surveying in the State of Texas, latest revision, as
promulgated by the Texas Society of Professional Surveying.
2.03 DEFINITIONS
The following definitions shall apply with this chapter:
Data Collection Base - A database printout file reflecting station occupied, backsight, point
number, angle, distance, elevations, and identification code; or station and offset left and right

from a centerline or control line (transit, baseline, traverse, survey, etc.).

Global Positioning System (GPS) — Navigational System operated by US Department of
Defense.

Primary Control Monuments — Monuments that are owned and maintained by the Missouri
City.

Secondary Monuments — Monuments established by developers or contractors for City
projects to augment the existing Missouri City Site Control Monuments, conforming to the
standards established by the City of Missouri City.

Survey Field Books - Bound standard engineer's field books for transit and level, 7-1/4 inch by
4-3/4 inch.
2.04 DESIGN REQUIREMENTS

Adhere to the requirements of all applicable sections of this chapter for City of Missouri City
funded projects or projects under contract to the City of Missouri City. Projects within the

CHAPTER 2 21 CoMC IDM — Updated 2019



jurisdiction of the City of Missouri City, but not funded by or under contract to the City, shall be
required to follow the requirements of Sections 2.11 and 2.12.

2.05 SUBMITTALS

A

For work performed through an engineering service contract with the City, deliver an
electronic copy of all field books in a “tif’ or “.pdf’ format and an electronic file in
standard ASCII format (Point Number, Northing, Easting, Elevation, and Description).

Both mylar and electronic copies of all contract deliverables are required. Deliverables
for a specific contract will be decided on a case-by-case basis.

. For right-of-way drawings identifying or describing acquisition of new or additional rights-

of-way, additional documents to be submitted are:

1. Overall map of rights-of-way with individual drawings of the parcels to be acquired
and/or new right-of-way identified on overall maps. The overall map and the
individual maps shall be on 11” X 17" mylar and shall be signed and sealed by a
Texas Registered Professional Land Surveyor. The individual parcels shall be
identified by a unique label to enable correlation between the Overall map, individual
maps and the metes and bounds description.

A Field Note Description (metes and bounds) of all individual parcels.

Abstract information and copies of instruments used (i.e., deed) in preparation of the

right-of-way maps.

4. Computer printout of parcel coordinate computations and area calculations.

5. An electronic copy of the Overall map and Individual maps in a “.dwg” or “.dxf” format
compatible with AutoCAD2013 or the current version utilized by the City of Missouri
City.

6. Other requirements as may be listed in the design contract

wn

2.06 QUALITY ASSURANCE

A

B.

D.

Field surveying used in the development of construction drawings, calculations and
preparation of right-of-way maps, and field note descriptions shall be performed by or
under the direct supervision of a Texas Registered Professional Land Surveyor
(hereafter known as professional surveyor).

All surveys shall comply with the latest revision of the Professional Land Surveying
Practice Act of the State of Texas and the Texas Board of Professional Land Surveying
General Rules of Procedures and Practice.

Field notes, descriptions and right-of-way maps shall have the imprinted or embossed
seal of the responsible Professional Surveyor and shall be dated and signed by the
Professional Surveyor.

All surveyors, when establishing horizontal control, shall transcribe onto the pages of a
standard Survey Field Book, all angles, distances and observations, at the time of
measurement, with an accompanying sketch. When establishing vertical control, the
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surveyor shall use differential leveling methods, and transcribe the vertical data onto the
pages of said standard Survey Field Book, with an accompanying sketch.

Unless otherwise approved by the City of Missouri City, all surveys will meet or exceed
the current minimum requirements of the Manual of Practice for Land Surveying in the
State of Texas, latest revision, for Category 7, Condition I, Horizontal Control Survey
and a Category 8, Condition II, Vertical Control Survey, as promulgated by the Texas
Society of Professional Surveying.

2.07 FIELD WORK

A

For engineering contracts funded by or under contract to the City, fieldwork shall be
recorded in field books supplemented with total station database or global positioning
system printouts as applicable. All surveys shall be referenced to the City of Missouri
City Primary Control Monument System unless a specific exemption has been granted.

The horizontal control line must be monumented at its beginning, end, and at angle
points with markers of a semi-permanent nature, such as iron rods, spikes, PK or MAG
nails or other lasting identification. Make reference drawings for each control monument
showing ties to planimetric features to allow easy recovery. Set markers at a maximum
of 1,000 feet on long lines.

The existing right-of-way monuments or property corners that are found must be plainly
shown on the plans and located by station and distance, right or left from the horizontal
control line. Those monuments that were used to determine the control line must be
identified as “control points”, and their relationship to the control line and to existing and
proposed right-of-way lines must also be shown. Make ties of found right-of-way
monuments and property corners to the control line according to the existing Missouri
City Primary Control Monument System.

For vertical control, set temporary benchmarks (TBM) within 200 feet of the beginning
and end of the project and at intervals not to exceed 1,000 feet throughout the project.

. Show centerlines and angles of intersections of side streets with the main roadway

centerline station.

Record topographic features within the public right-of-way, proposed right-of-way, any
contiguous easements to the right-of-way, and any construction right-of-way of the
project and on intersecting streets for a distance of 30 feet beyond the intersection of the
right-of-way lines. Identify all visible underground structures, such as inlets, manholes,
and junction boxes, with size, depth, and type.

Cross sections shall be taken at intervals of no greater than 100 feet, unless otherwise
approved by the City. Record elevation of driveways at intersection of driveway
centerline with existing or proposed right-of-way line. For levels recorded in field books,
record rod readings or elevations as numerator and distance right or left of the base or
centerline as the denominator. Data collector of a total station or global positioning
system can be used to acquire necessary elevations at required intervals. GPS survey
technology will not be approved for use in surveys for any design or construction
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purposes where vertical accuracy greater than 0.08 feet is required. GPS survey
technology and procedures will not be approved for use in establishing vertical control
for project benchmarks.

H. For acquisition of new or additional rights-of-way:

1. Tie points of commencing (POCs), points of beginning (POBs) and each main corner
for each parcel to the Missouri City Monumentation System, showing grid coordinate
values for each related to the City Survey Monumentation System. Show on all
drawings and within all descriptions the Missouri City Scale Factor (1.000129) to
relate project grid coordinates to surface values.

2. Setiron rods or permanent markers at the intersections of the proposed right-of-way
and property lines of parcels to be acquired.

3. Identify monuments, corners, angle points, points of curve (PCs), points of
intersection (Pls), points of tangency (PTs), and other points as either "found" or
"set." Describe each point such as 5/8-inch iron rod, 3/4-inch iron pipe, axle,
concrete marker, disk, or other item of permanent nature.

4. Locate improvements, buildings, fences, permanent signs, and other structures
within the parcel or within 10 feet of the proposed right-of-way that will influence the
value of the parcel to be acquired.

2.08 CALCULATIONS

A. Calculate coordinates of proposed right-of-way parcels, control points, found or set
monuments, curve data, lengths, stations and offsets to monuments, and proposed
improvement features. Calculate areas, cross sections, and volumes associated with
construction drawings.

B. Computer printouts of the coordinate calculations should be submitted to the City with
field books and database printout files.

2.09 CONSTRUCTION DRAWINGS

A. Found existing right-of-way monuments or property corners must be plainly shown on
the drawings and located by station and distance, right or left from the control line, or
construction centerline. Monuments used to establish the control line must be identified
as Control Points, and their relationship to the construction centerline and to the
proposed or existing right-of-way lines must be shown. If the project is dimensioned from
a control line, such as construction or design baseline, which is different than the control
line referenced in paragraph 2.07, it must be established and monumented in
accordance with the requirements of paragraph 2.07. Coordinates for traverse control
points and all points of curve, points of tangency, and points of intersection along the
design baseline shall be shown and expressed in grid values to facilitate addition to the
City’s GIS system.

B. Show location and identification of existing City survey monuments, right-of-way
monuments, and found property corners by station and distance, right or left of control
line or design centerline or by bearing and distance to remote points. Show swing ties
set for control or centerline control.
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C. Show and identify location of the City survey monuments and temporary benchmarks
used for elevation control with year of the City datum on each sheet of the drawings. List
the TBM located closest to that particular sheet in a station/offset, description and
elevation format.

D. Show centerline angles of intersection of side streets with main roadway centerline.
Where bearings are used, identify source of bearings and show bearings on both control
line and project centerline when they are not the same line.

E. ldentify locations of manholes, angle points, bends, etc., for proposed wastewater, storm
sewers, water lines, and pavement features such as radius returns and centerlines of
boulevard openings. Show relationship of proposed improvements to the right-of-way
line.

F. For bridges, overpasses and underpasses show top of pavement elevations at gutter
line and centerline for the following locations:

1. Construction joints

2. Armor or expansion joints

3. Intervals between bents that correspond to the increments used for dead load
deflection calculations.

G. For bridges and grade separations, drawings must incorporate layout sheets which
identify proposed centerline and curve information plus:

1. Surface coordinates for control points so that an inverse between coordinates
reflects a surface distance. Identify origin of coordinate system used.

2. Show coordinates of centerline or control line at Pls.

3. Show coordinates of curb lines at their intersection with the centerline of bents
and abutments for irregular structures.

2.10 RIGHT-OF-WAY MAPS

A. Show true "x," "y" values (i.e., grid) on monuments based on the Missouri City
Monumentation System control and the scale factor used to determine the "x," '"y"
values. Distances shown shall be surface distances and plainly marked as such. Show
ties to the POC or POB of each right-of-way parcel from the City survey monuments
using the Texas State Plane Coordinate System bearings and surface distances.

B. Distances on proposed right-of-way lines shall be continuous from beginning to end of
the job. Show either straight line or arc distance across intersecting streets.

C. Where a parcel is taken from a larger tract, show ownership, dimensions, distances, and
area of the remainder of the tract based on record information.

D. Identify the evidence used to decide the final placement or establishment of the
proposed right-of- way line, such as angle points, or corner monuments, as either "set"
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or "found". The description of each point used shall be shown on the drawing as
identified in the field survey.

E. Coordinate values of "x," "y" shall be shown for PCs, PTs, and Pls of curves on the
proposed right-of-way lines. Curve data must include the following: delta, radius, arc
length, chord length, and chord bearing.

F. Coordinate values of "x," "y" must be given on the POB of at least one tract in each
block. Where the proposed right-of-way is to be acquired from a large tract of land,
coordinate values should be given for the POB of field note description of the large tract.

G. Other information to be shown on right-of-way maps:

1. Improvements such as buildings, fences, permanent signs, and other structures
located on the property or within 10 feet outside the right-of-way line that will
influence the value of the parcel to be acquired.

2. Abstract information used in preparation of the right-of-way map.

3. Fort Bend Central Appraisal District identification numbers.

2.11 DOCUMENTS

A. Where new construction will damage, destroy, or alter existing survey markers, include
in the contract specifications a requirement for installation of replacement survey
markers by a Texas Registered Professional Land Surveyor.

B. Maps and metes and bounds shall have the Professional Surveyor's seal imprinted or
embossed on them and shall have the Professional Surveyor's signature and date
affixed to the instrument.

2.12 SURVEY REQUIREMENTS FOR ALL PROJECTS WITHIN MISSOURI CITY

A. A secondary benchmark tied to the Missouri City Primary Control Monument System will
be required and shall be set in each platted subdivision section greater than 5 acres in
size, with an X, Y and Z coordinate, at the time improvements are made to the
subdivision. An individual residential lot, not part of a larger residential subdivision, is
exempted from this requirement. Location of the monument must be approved by the
City Engineer.

B. The secondary benchmark elevation and location shall be certified by a Texas
Registered Professional Land Surveyor and shall meet or exceed the current minimum
requirements of Category 8, Condition Ill, Vertical Control Survey as per the Manual of
Practice for Land Surveying in the State of Texas, latest revision, as promulgated by the
Texas Society of Professional Surveying. All elevations shall be referenced to the
Missouri City Primary Control Monument System and consistent with current FEMA flood
map vertical datum requirements. In instances where City Primary Control Monuments
are not available in the required flood map datum, surveyor is required to provide update
to the nearest existing City Primary Control Monuments based on another established
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City Primary Control Monuments or an NGS-approved benchmark upon City Engineer’s
approval.

C. The secondary benchmark horizontal positions shall be certified by a Texas Registered
Professional Land Surveyor and shall meet or exceed the current minimum requirements
of Category 7, Condition Il Horizontal Control Survey as per the Manual of Practice for
Land Surveying in the State of Texas, latest revision, as promulgated by the Texas
Society of Professional Surveying. All horizontal information shall be referenced to the
City Primary Control Monument System, and expressed in grid values to facilitate
addition to the City’s GIS system.

D. All secondary benchmark locations shall be referenced to existing monuments of the
City Primary Control Monument System, showing a reference line expressed as a
bearing in units of degrees, minutes and seconds (DDD mm ss). All distances shall be
grid distances expressed in units of feet and all coordinates shall be expressed as grid
and referenced to the Texas State Plane Coordinate System, South Central Zone, North
American Datum of 1983, current adjustment.

E. Secondary benchmarks shall be constructed of a brass or aluminum disc, 3-inches in
diameter, set in concrete as approved by the City of Missouri City. Secondary
benchmarks may be permanently mounted in concrete on esplanade bullet noses,
headwalls or inlet tops and similar structures. All benchmarks shall have a City of
Missouri City Number and the letters “C O M C” clearly stamped on them.

F. A separate data sheet shall be drafted clearly identifying the location of the secondary
benchmark including a complete description showing at least three (3) references. The
data sheet shall show the X and Y coordinates along with the elevation and adjustment
data. The X and Y coordinates shall be expressed as true grid coordinates. A sample
data sheet is provided at the end of this Chapter. An electronic copy of the data sheet
will also be provided to the City. Contact the City of Missouri City Public Works
Department to be assigned a survey marker number. All survey data sheets must be
signed and sealed by a registered professional surveyor with contact information listed.

G. The construction plans shall clearly identify the location of the secondary benchmark to
be installed and shall include a complete description, coordinates and elevation, with
adjustment data, of the secondary benchmark.

END OF CHAPTER
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T E X A S
Missouri City Survey

Secondary Benchmark Monument Sheet

Survey Marker No.

Include Strip Map/Line Drawing AND
Aerial Photo backdrop or photo

of Marker Location Here
(attach a 2" page if needed)

Texas Coordinate System (NAD 1983),

South Central Zone ON MAP SHEET:

X= Grid North American Vertical Datum of 1988
Y= Grid 2001 Adjustment
X= Surface Elevation:

Y= Surface Lat:

Scale Factor: Long:

General Location and Description:

Date Set: Type of Marker:

Primary Control Monument(s) Referenced:

Responsible Surveyor Name: Signature & Seal

NOTES:

CHAPTER 2 2-8 Co




"7

missouri CITY

T E X A S
City of Missouri City

Design Manual

Chapter 3

CONSTRUCTION PLAN
REQUIREMENTS



3.01

3.02

CHAPTER 3

CONSTRUCTION PLAN REQUIREMENTS

GENERAL

This chapter includes the graphic requirements for engineering drawings
submitted for review and permitting to the City of Missouri City.

The Missouri City Public Works Department shall approve construction plans for
public improvements within the Missouri City city limits or extraterritorial
jurisdiction.

. Construction plans for private improvements, within public rights-of-ways and

public easements that connect to or affect the public infrastructure shall be
approved by the City of Missouri City subject to the requirements of this manual
and are subject to review and approval using the process defined in this manual.

DESIGN REQUIREMENTS

Provide a cover sheet for projects involving three or more design drawings
(excluding City of Missouri City standard construction detail sheets). Drawing
sheet numbers and titles shall be listed on the cover sheet. Include an area key
map and vicinity map to identify project location. Construction plans shall include
a legend describing standard symbols that may not be described in the plans. A
City of Missouri City approval block shall be provided on both the cover sheet
and on the street lighting layout sheet for signatures by the City of Missouri City.
Drawings shall be prepared on 23" x 36" Federal Aid Sheets, 22" x 34" ANSI
standard drawing sheets, or nominal 24" x 36" drawing sheets, as appropriate.

All construction plan review submittals shall be accompanied by a cover letter
clearly identifying any proposed variance from the Missouri City Design Manual.
All variances must be submitted in accordance with the variance procedure set
forth in Chapter 1.

The seal, date, and original signature of the Professional Engineer (or other
applicable design professional) responsible for the drawings are required on
each sheet developed by the design engineer (or other design professional),
including construction detail sheets. A stamped seal or embossed imprint may
be utilized; however, the embossed imprint must be shaded so that it will
reproduce on prints. Street light layouts, only, are exempt from this requirement.

. Details of special structures (not covered by approved standard drawings, such

as stream or gully crossings, special manholes, or junction boxes) shall be drawn
with vertical and horizontal scales equal to each other.

Each set of engineering drawings shall contain paving and utility key drawings
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indexing specific plan and profile sheets. City Standard Details, where
applicable, shall be included. All sheets shall have standard title blocks and
borders. All details within the border of City of Missouri City Standard Detail
sheets shall be included. If non-applicable details are included on a sheet, the
unneeded details shall be crossed out with heavy lines, but shall remain on the
sheet.

F. Resolution of all known conflicts of proposed utilities with existing utilities.

G. Plan stationing must run from left to right, except for short streets or lines
originating from a major intersection, where the full length can be shown on one
sheet.

H. A north arrow is required on all sheets and should be oriented either toward the
top or to the right. This requirement is waived under the following conditions:

1. A storm water or sanitary sewer with flow from west to east or from south
to north.

2. A primary outfall drainage ditch with flow from west to east or from south
to north.

3. Stationing is intended to start from the cardinal points of the compass and
proceed in the direction of construction.

I. Draw key overall layouts to a minimum scale of 1" = 200'. Standard scales
permitted for plans and profiles of paving and utility construction drawings are as
follows:

1. Major thoroughfares, streets with esplanades over 400 feet in length, or
special intersections/situations.
1" = 20" Horizontal, 1" = 2' Vertical

2. Minor or residential single-family streets.
1" = 20" Horizontal, 1" = 2' Vertical, or
1" = 50" Horizontal, 1" = 5' Vertical, or
1" = 40" Horizontal, 1" = 4' Vertical

3. Scales of paragraph 3.02J.2 above are minimum; larger scales may be
used to show details of construction.

4. Deviation from specified scales can only be permitted with the special
approval of the City Engineer.

5. Single-banked plan-and-profile drawings are acceptable; double-banked
plan-and-profile sheets are allowed in certain situations such as off-site
utility lines in undeveloped areas.

J. All property ownership and easement information will be shown in the

construction plans. Fort Bend County, Harris County and/or Brazoria County
recording information, whichever is applicable, shall be shown in the construction
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plans. When ownership, easement, and right-of-way recording information is not
shown on the plat included in the plans, this information will be shown on the
construction plan sheets.

. A benchmark elevation and description is required on the layout and on all plan
and profile sheets. Refer to Chapter 2 of this manual for benchmark datum
requirements. Available reference benchmarks are available on the interactive
mapping site on the City of Missouri City website, and can be obtained from the
Department of Public Works. Show ties on drawings to City monuments and
datum adjustment factor when applicable; otherwise, make a statement on the
cover sheet referencing control.

A copy of the approved preliminary plat for new development shall be included
with the final design drawings when submitted for final approval.

. If a roadway exists where drawings are being prepared to improve or construct
new pavement or a utility, label the existing roadway width, thickness, and
surface type, if available, without destruction of pavement. Pavement thickness
can be ascertained by coring. When complete the core hole shall be grout filled
immediately after completion to protect pavement prior to construction.

. Develop drawings to accurate scale showing proposed pavement, typical cross
sections, details, lines and grades, and existing topography within street right-of-
way, and any easement contiguous with the right-of-way. At the intersection, the
cross street details shall be shown at sufficient distance (20-foot minimum
distance outside the primary roadway right-of-way) in each direction along cross
street for designing adequate street crossings. Show all street and road
alignments on drawings.

. Match lines between plan and profile sheets shall not be placed or shown within
cross street intersections including cross street right-of-way. Match lines shall be
provided and clearly labeled in a consistent manner when more than one plan
and profile sheet is required. When more than three plan and profile sheets are
provided, an additional match line index sheet shall be provided.

. Show natural ground profiles as follows:

1. For privately-funded projects, centerline profiles are satisfactory except
where a difference of 0.50 feet or more exists from one right-of-way or
easement line to the other, in which case, dual profiles are required.

2. For City projects, provide natural ground profiles for each right-of-way
line. Easement profiles shall conform to paragraph 3.02R.1.

3. A survey plan must be included to show predevelopment contour lines
and grades, signed and sealed by a registered professional surveyor.

4. Site plan must show existing and proposed grades, drainage patterns
shown in arrows and changes in any natural landscape features on site.
Line work must allow a clear and easily distinguished comparison
between existing and proposed features.
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Q. Basic plan and profile sheets shall contain the following information:

1.

10.

11.

12.

CHAPTER 3

Identify lot lines, property lines, easements, rights-of-way, and drainage
outfalls.

Label each plan sheet as to street pavement and right-of-way widths,
easement widths, pavement thickness where applicable, type of roadway
materials, curbs, intersection radii, curve data, stationing, existing utilities
(type and location), proposed utilities (type and location), all bedding
requirements, all pipe sizes and type and any other pertinent feature
affecting design.

Show utility lines 4 inches (4") in diameter or larger within the right-of-way
or construction easement in profile view. Show utility lines, regardless of
size, in the plan view, including fiber optic cables. Show any utility
crossing, label available clearance, and illustrate proposed casing per
standards in Chapters 5 and 6 of this manual.

Show flow line elevations and direction of flow for existing ditches. Show
storm sewer information as required per standards in Chapter 7 of this
manual. This includes showing the 3-year hydraulic grade line and 100-
year water surface elevation on storm profiles.

Label proposed top of curb grades except at railroad crossings.
Centerline grades are acceptable only for paving without curb and
gutters.

Show, in profile, curb returns elevations, grades for turnouts and manhole
elevations.

Gutter elevations are required for vertical curves, where a railroad track is
crossed.

Show in profile the centerline elevation at the property line of existing
driveways.

Station existing and proposed esplanade noses and show the centerline
of esplanade openings and esplanade width.

The design of both roadways is required on paving sections with an
esplanade.

Show and/or station, in plan view, points of curvature, points of tangency,
and radius returns. Show and/or station, in profile, radius returns and
grade change points of inflection with their respective elevations.

Show the required sight distance triangle at all intersections on major

thoroughfares and major collectors and intersections of other streets with
adjacent community fencing, monument signs or hardscaping.
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Construction plan review submittals shall include a signed and sealed copy of the
relevant Geotechnical Report.

Construction plan review submittals shall include a signed and sealed copy of
traffic analysis report as warranted, if one has not been submitted during a prior
development phase and determined to be necessary at the discretion of the City
Engineer.

Construction plan review submittals shall include a signed and sealed copy of
drainage analysis report to provide background data and information needed to
support design calculations.

. Construction plan review submittals shall include a signed and sealed copy of the

water and wastewater design analysis report to provide background data and
information needed to support the design.

MINIMUM REQUIRED PLAN SHEETS

The following plan sheets are required for all Public Works Projects within Missouri City:

Nogahkwbd=

10.

11

12.

Cover Sheet

Approved preliminary plat

Construction notes and legend.

Overall plans (W, S & D and paving) for proposed improvements.
Drainage area map, if applicable.

Lot grading plan that includes a detail of a typical graded lot, if applicable.
Street light layout, overall traffic signage, and street sign layout, if applicable.
(Street light layouts shall be submitted in accordance with Chapter 4)
Plan and profiles of all public right-of-ways and easements.

Specific construction details.

Detour and traffic control layout, if necessary.

. City of Missouri City Public Works standard construction details.

http://www.missouricitytx.gov/DocumentCenter/View/301/Public-Infrastructure-
Design-Manual?bidld

Storm Water Pollution Prevention Plan (SWPPP) and associated detail sheets
and/or specifications per requirement of the latest Texas general construction
TXR150000 permit.

These are the minimum plan sheets required. The order of assembly should be logical
and made by the Engineer.

3.04

A

GRAPHIC STANDARDS

Construction plans for public improvements shall follow the graphic standards
and electronic drawing layering requirements specified in Chapter 16.

Existing Improvements: Existing improvements, are required for depicting
existing improvements on base drawings.

Proposed Improvements: Proposed improvements, are required for depicting
proposed improvements on base drawings.

CHAPTER 3 3-5 CoMC IDM — Updated 2019



D. Signature Block: Construction plans for public improvements shall contain a
Signature Block for approval for the Director of Public Works and for the City
Engineer. Signature Blocks shall include the statement, "Approval void if
progress has not been made toward completion of project within two years of
date of signature."

END OF CHAPTER
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4.01

4.02

CHAPTER 4

STREET LIGHTING & OVERHEAD UTILITIES

GENERAL

This chapter includes the installation and design requirements for street lighting
and the placement of overhead utility lines within the city limits and the extra-
territorial jurisdiction of the City of Missouri City.

The Missouri City Public Works Department shall approve street lighting plans for
all public improvements within the Missouri City city limits or extraterritorial
jurisdiction.

Construction plans for private improvements, within public right-of-ways and
public easements that connect to or affect the public infrastructure shall be
approved by the City of Missouri City subject to the requirements of this manual
and are subject to review and approval using the process defined in this manual.
Private streets with the same general geometric cross-section as a public street
shall be required to have street lighting in conformance with this manual.

The purpose of this chapter is to provide motor vehicle drivers with quick,
accurate and comfortable vision at night, taking into consideration the need to
provide lighting in an economically feasible manner that is consistent, safe, and
compatible with surrounding land use.

DESIGN REQUIREMENTS

Street lighting plans shall be included within the design drawings for all
residential land development projects. Commercial land development projects
that include the construction of public or private roadways shall include a street
light plan for the roadway. A City of Missouri City approval block shall be
provided on both the cover sheet and on the street lighting layout sheet for
signatures by the City of Missouri City.

Street lighting plans shall conform to the technical requirements of this chapter
and any approved variances to the technical requirements.

Drawings shall be prepared nominal 24" x 36" drawing sheets, as appropriate.

The firm/agency and original signature of the design professional responsible for
the street light plan are required on each sheet.

. Final design drawings shall be permanent ink on mylar, or produced by CADD on

mylar for City funded projects. Final design drawings shall be reproducible for
privately funded projects. Do not use adhesive-backed material on final
drawings. Stick-ons may be allowed with approval of the City Engineer for a
minor correction during the final review process.
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Details of special structures (i.e. street light bases) shall be drawn with vertical
and horizontal scales equal to each other.

. All “cobra head” street lights shall be installed with cut-off fixtures to minimize

light pollution.

. All plats shall include a commitment for the installation of street lights in

accordance with the terms of this chapter. This commitment shall include a
separate letter identifying the number and wattage/lumens of lights to be installed
as required by this chapter. A separate street light installation plan shall be
approved by the Department of Public Works. Street lights shall be installed prior
to the acceptance of the project into the one-year maintenance period and/or
prior to the permitting of private improvements. A copy of the approved street
light plan shall be included in the project closeout documents.

RESPONSIBILITY FOR INSTALLATION AND MAINTENANCE IN EXISTING
DEVELOPMENTS

Existing developments are those developments where formal application for City
approval, usually in the form of submittal of a set of construction plans, has been
made as of the date of final adoption of this Chapter, or those developments that
are already in existence at the time of adoption of this Chapter regardless of
whether City approval was given, to the extent such development is already in
place or to the extent application for City approval has already been made.

Installation and maintenance of street lights by the City in existing developments
shall be contingent upon the average daily traffic count, stage of development,
street design, existing illumination levels and budgeted funds.

In no case shall the standards in this Chapter be interpreted to mean that existing
street lights already installed or proposed in existing developments be removed,
relocated, or otherwise changed unless the current street light layout of an
existing development is to be substantially altered from the condition in place at
the time of the adoption of this policy. In such instances, the new layout will
conform to the technical standards set forth in this policy.

. In existing residential and commercial developments where street lights are

installed or proposed to be installed throughout the development, or a section
thereof, by the developer or homeowners association (HOA) of the development
or section, the developer or HOA shall maintain and ensure the proper
illumination in accordance with this policy of the street lighting, including paying
of the installation and the monthly utility cost therefore, until 80% of the land area
is built out as reflected by the City's tax rolls, or for a period of three years after
the initial use of the street lights, whichever occurs first. Thereafter, it shall be
the responsibility of the City to maintain the street lights in a manner consistent
with this policy.

In existing residential and commercial developments or sections thereof, where
street lights have not been installed nor are proposed to be installed by the
developer or HOA, the City may opt to provide for the installation and
maintenance of street lighting, including ensuring the proper illumination thereof
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and paying the monthly utility costs beginning the fourth year following final plat
or plan approval, or after 80% of the land area is built out as reflected by the
City's tax rolls, whichever occurs first.

Notwithstanding anything to the contrary herein regarding existing developments,
along existing major thoroughfares or a portion thereof where street lights have
not been installed nor are proposed to be installed, the City shall provide for the
installation and maintenance of street lights, including proper illumination and
paying the monthly utility costs therefore, when the average daily traffic count,
stage of development, street design, existing illumination levels and budgeted
funds allow for same, as determined by the City.

RESPONSIBILITY FOR INSTALLATION AND MAINTENANCE IN NEW
DEVELOPMENTS

New developments are those developments where formal application for City
approval or conditional approval, usually in the form of submission of a
preliminary plat or a conceptual plan, has not been made as of the date of
adoption of this chapter. The developer shall include a street light layout plan,
conforming to the provisions of this policy, with the construction plans submitted
for approval by the City.

. In all new residential and commercial developments, the developer shall be

responsible for the installation and maintenance, including the proper
illumination, of street lights along all streets or portions of streets. Such
maintenance includes the payment of all utility charges for the operation and
maintenance of street lights, and such utility charges shall be paid directly to the
electrical service provider serving the street lights. Such street light installation
and maintenance period shall be from prior to the end of the one (1) year
maintenance period for the streets and continue until 80% of the platted lots are
built out, as reflected by the City tax rolls, or for a period of three years from the
acceptance of the streets for permanent maintenance by the City, whichever
occurs first. Thereafter, it shall be the responsibility of the City to maintain street
lights in new residential developments and new commercial developments in a
manner consistent with this policy.

Notwithstanding anything to the contrary herein regarding new developments, the
developer of property adjacent to a major thoroughfare or of property within
which all or a portion of a major thoroughfare is situated or proposed, shall be
responsible for the installation and maintenance, including ensuring the proper
illumination, of street lights along the major thoroughfare for the length of the
major thoroughfare along which the development is situated. When a developer
develops only on one side of a major thoroughfare, he is required to install and
maintain approximately half of the number of street lights required for said length
of thoroughfare. The responsibility to install and maintain street lights as set forth
herein by the developer continues until the end of the one-year street
maintenance period. During that time, the monthly utility charge for the street
lights is the responsibility of the developer, and is paid directly to the retail
electric provider. Thereafter, it is the responsibility of the City to maintain street
lights along the major thoroughfare or portion thereof in a manner consistent with
this policy.
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4.06

ORNAMENTAL STREET LIGHTS

To the extent that street lighting is designed to exceed and/or deviate from these
Standards, it shall be considered ornamental lighting. Ornamental lighting shall
be allowed as a variance from these Standards in accordance with Section 1.10
hereof. In no event shall the street lighting layout and design be below the
standards set forth in this Chapter, nor exceed the standards set by the
llluminating Engineering Society. If the cost for installing and/or maintaining such
ornamental lights exceeds the cost for lights installed in accordance with the City
standards, the costs above the City standard shall be paid in perpetuity by the
developer, homeowner association, or property owner association, under
contract directly with the service provider. A written agreement between the
developer, homeowner association, or property owner association and the
electrical service provider must be submitted prior to the issuance of a
construction permit.

The city standard for street lights on curb-and-gutter streets and in new
developments is the “cobra head” street light mounted on a smooth, 35-foot or
40-foot metal pole. In areas where wooden poles and overhead lines are already
prevalent, street lights may be located on existing wooden poles. Street lights
that are not “cobra head” lights or that are not mounted above 30 feet are
considered ornamental street lights.

The installation, operation and maintenance of ornamental street lights shall not
be the responsibility of the City of Missouri City, except in the following
conditions:

1. Avariance request to install ornamental street lighting has been approved
by the Public Works Department.

2. A street lighting plan that shows that the lighting provided by the
ornamental lights meets or exceeds the coverage and lumens to the
requirements of this chapter for public lighting.

3. The street lighting plan shall show the spacing of the ornamental lights in
relation to Section 13.04. Additionally, height of the ornamental lights
shall be taken into consideration with the height of the trees to meet the
coverage and lumen requirements of this chapter for public lighting.

4. An agreement is executed between the City and a perpetual entity
acceptable to the City (i.e. a homeowners association), in which the
perpetual entity agrees to cover the installation cost of all lighting and the
monthly maintenance cost of all lights in excess of the number of lights
required by this chapter for public lighting.

TECHNICAL REQUIREMENTS

4.06.1 Street Light Spacing
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A. In residential developments, not along major thoroughfares, where home
sites are located on an average of less than every 100 linear feet, street lights
shall be evenly spaced and located on an average of 350 feet apart from one
another. In no event shall street lights be installed so that they are closer
than 200 feet or further than 500 feet apart from one another unless an
intersection, major thoroughfare, or bridge necessitated spacing less than the
200 foot minimum.

B. In residential developments, not along major thoroughfares where home sites
are platted on an average of one every 100 linear feet of street or more,
street lights shall be evenly spaced and located on an average of 500 feet
apart. In no event shall street lights be installed so that they are closer than
300 feet or further than 700 feet apart from one another unless an
intersection, major thoroughfare, or bridge necessitated spacing less than the
300 foot minimum.

C. Lights shall not be installed on cul-de-sacs unless the cul-de-sac is at least
150 feet long. Lights in cul-de-sacs shall be located in accordance with
Section 4.06.1A and 1B.

D. In commercial/industrial developments not along major thoroughfares where
buildings are located on an average of less than every 375 linear feet, street
lights shall be evenly spaced and located on an average of 450 feet apart. In
no event shall street lights be installed so that they are closer than 300 feet or
further than 600 feet apart from one another unless an intersection, major
thoroughfare, or bridge necessitated spacing less than the 300 foot minimum.

E. In commercial/industrial developments not along major thoroughfares where
buildings are located on an average of one every 375 linear feet of street or
more, street lights shall be evenly spaced and located on an average of 700
feet apart unless an intersection, major thoroughfare, or bridge is located
closer than that. In no event shall street lights be installed so that they are
closer than 400 feet or further than 1,000 feet apart from one another unless
an intersection, major thoroughfare, or bridge necessitated spacing less than
the 300 foot minimum.

F. Along major thoroughfares with esplanades, lights shall be installed on
double-arm standards within the esplanade on an average of 400 linear feet
apart. A standard will be required within 100 feet of all intersections and
median openings. In no event shall street lights be installed so that they are
closer than 300 feet or further than 700 feet apart from one another unless an
intersection, major thoroughfare, or bridge necessitated spacing less than the
300 foot minimum.

G. Along major thoroughfares without esplanades, lights shall be on single-arm
standards staggered along each side of the roadway at an average of 400
linear feet apart on each side of the roadway. A standard will be required
within 100 feet of all intersections and median openings. In no event shall
street lights be installed so that they are closer than 300 feet or further than
700 feet apart from one another unless an intersection, major thoroughfare,
or bridge necessitated spacing less than the 300 foot minimum.
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H.

Notwithstanding any provision herein to the contrary regarding street light
spacing, street lighting shall be installed at every street intersection. Street
lights at intersections on major thoroughfares will be located so as to
illuminate the major thoroughfare and not turned to illuminate the minor
street.

A street light will be required to be installed on the approach lane, on each
side, of all bridges unless a 9,500 lumen light or greater is located within 100
feet of the bridge approach, in which case an additional street light will not be
required.

4.06.2 Street Light Lumen Size

A

The lumen size of street lights required to be installed will be in accordance
with the following:

1. Residential Developments (not on major thoroughfares). In residential
developments, not on major thoroughfares, 9,500 lumen street lights shall
be installed.

2. Commercial/Industrial Developments (not on major thoroughfares). In
commercial/industrial developments not on major thoroughfares, a 9,500
lumen light shall be installed at all street intersections, 9,500 lumen lights
shall be installed at all median openings and 9,500 lumen lights shall be
installed for all other required street lights.

3. Major Thoroughfares. Along major thoroughfares 16,000 lumen lights
shall be installed with the following number of lights at intersections.

i. At the intersection of two major thoroughfares, two 16,000 lumen
lights shall be installed.

i. At the intersection of a major thoroughfare and a non-major
thoroughfare street, one 16,000 lumen light shall be installed.

4.06.3 Street Light Poles

A

B.

Metal poles will be used in residential developments.

In commercial/industrial developments, metal poles are required; where wood
poles and overhead wires are already prevalent, wood poles will be used for
street lights.

SPECIAL CONDITIONS

From time to time special conditions may exist that render it necessary to alter
the lumen size, spacing requirement, or other technical standards to adequately
meet the objectives of this policy. Such special conditions shall include, but not
necessarily be limited to, the following:
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In new construction of developments and major thoroughfares, the developer
may be required to install lights in excess of the standards set forth in this
Chapter to lessen traffic and safety hazards existing because of certain site
conditions which prevent the technical standards from providing sufficient
lighting for traffic safety, as determined by the City Engineer. These
conditions include, but are not limited to, pavement type, number of
interchanges, street design, ratio of night to day accidents, and other relevant
matters.

Wherever the City may deem it necessary or desirable, the City may elect to
be responsible for the installation and maintenance of street lighting in excess
of policy standards to lessen traffic and safety hazards or otherwise alter
existing conditions.

OVERHEAD UTILITY PLACEMENT
Overhead utility lines shall be routed so that their visual impact is minimized.

New utility lines shall be placed either underground or in easements along rear
property lines.

Development of subdivisions that include pad sites or out tracts shall plan and
provide either for off-street or underground service to those pad sites or out
tracts.

Overhead utility street crossings shall be approved by the City and shall not
include wooden poles within the public right-of-way.

. New overhead utility lines are not allowed to run parallel to public streets, within
the public right-of-way.

END OF CHAPTER
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5.01

5.02

CHAPTER 5

WATER DISTRIBUTION SYSTEM

GENERAL

This chapter includes the minimum design requirements for public and private
water distribution systems within the city limits and the extra-territorial jurisdiction
of the City of Missouri City.

The Missouri City Public Works Department shall approve water distribution
plans for all public improvements within the Missouri City city limits or
extraterritorial jurisdiction. Construction shall conform to the City of Missouri City
Construction Details.

Construction plans for private improvements, within public right-of-ways and
public easements that connect to or affect the public infrastructure shall be
approved by the City of Missouri City subject to the requirements of this manual
and are subject to review and approval using the process defined in this manual.

. Construction and sizing of all water mains and appurtenances shall meet or

exceed the requirements of the Texas Commission on Environmental Quality and
the Texas Department of Health.

The Public Water System shall not extend beyond the water meter. All
construction to the meter shall conform to the requirements of this manual. All
construction beyond the meter is considered private and shall conform to the
requirements of the City of Missouri City Plumbing Code.

All proposed water distribution systems and interconnects between separate
systems and/or utility districts, shall be approved by the City of Missouri City
Public Works Department and, if required, by the Missouri City Fire Marshal.

DESIGN REQUIREMENTS
Public water distribution systems shall be designed to handle the necessary

water flow based upon complete development. The necessary water flow shall
include applicable residential and non-residential uses and fire protection flows.

. The water system shall be designed to deliver peak-hour demand flows. The fire

flow must be available above the peak hour demand of the system and for a
duration and at the residual pressure as specified by the Fire Marshal.

One (1) copy and one (1) electronic copy in Adobe Acrobat (.pdf) format of the
system hydraulic calculations, sealed by a Texas Registered Professional
Engineer, shall be provided with all water distribution system plans. These
calculations shall show how the water flow rates were computed, design
assumptions and that fire flow requirements are met. If the proposed water
distribution system is connecting to an existing system, verification of the flow
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rates and pressure in the existing system, both before and after inclusion of the
new system, shall be provided by the design engineer and approved by the City
Engineer.

. Fire flow requirements are based upon International Fire Code, as amended in

the Code of Ordinances, latest adopted edition. A reduction in required fire flow
of 50 percent to a building is allowed when the building is provided with an
approved automatic sprinkler system. The fire flow requirements (at 20 psi
residual pressure) include:

1. Residential zoning districts which include one- and two-family dwellings
having a fire-flow calculation area which does not exceed 3,600 square
feet require a minimum of 1,000 gallons per minute from a single node
(fire hydrant).

2. All other zoning districts and uses require fire flows in accordance with
the International Fire Code, as amended in the Code of Ordinances,
latest adopted edition

Layout of the overall water system and of all water mains within the city limits and
extraterritorial jurisdiction shall be approved by the City Engineer. The overall
water system shall be designed to maintain adequate pressure throughout the
system. In all cases, specific water pressure and flow analysis and study shall
be required. The layout of the water mains should provide maximum circulation
of water to prevent future problems of odor, taste, or color due to stagnant water.

Provide adequate circulation and place valves and fire hydrants, so that flushing
of all mains will be simplified.

Dead-ends shall be avoided where possible. All dead-ends shall be isolated with
a line valve, be as short as possible, and be equipped with a fire hydrant or blow
off at the end of the main as required in Section 5.03.

In unavoidable permanent dead-end situations, reduce the sizes of pipe
successively. Carry a six-inch (6") pipe to the last fire hydrant, then use four-inch
(4") PVC to the end of the line. Provide a standard two-inch (2") blow off at the
end of the main. Permanent dead-end lines shall not exceed four hundred feet
(400’) in length.

Where a water main is stubbed out for future extensions, place a valve to isolate
the dead-end and restrain the water main to prevent line separation. Thrust
blocking will not be allowed. No customer services shall be located on the dead-
end until it is extended. Provide a standard two-inch (2") blow off at the end of
the dead-end.

SYSTEM LAYOUT AND PLACEMENT

Water system layout and placement requirements are established based on land
uses, as established in this section. These layout and placement requirements
are intended to be minimum requirements; larger mains, shorter runs or
additional looping may be required based upon fire flow calculations. If a
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property is not covered within the development types listed, the City Engineer
shall designate the type of development.

1.

Type A Development shall include all properties and rights-of-way within
zoning districts R through R-4 zoning districts and any planned
development districts that allows any R through R-4 use developed in
accordance with the intent and requirements of these districts and
developments similar in density and use.

Type B Development shall include all properties and rights-of-way within
zoning districts R-5, R-6, MF-1, MF-2, LC-O, LC-1 through LC-4, BP, I,
MH, and any planned development districts that allows any R-5, R-6, MF-
1, MF-2, LC-O, LC-1 through LC-4, BP, I, or MH use developed in
accordance with the intent and requirements of these districts and
developments similar in density and use.

B. Water mains in Type A Development shall have a minimum size as follows:

1.

Two-inch (2") mains may serve a maximum of two (2) domestic,
residential service connections. Two-inch (2") mains shall not exceed two
hundred feet (200") in length and shall be installed with a blow off at the
end of the line. All two-inch (2") mains shall be specifically approved by
the City Engineer.

Four-inch (4") mains may serve a maximum of twenty (20) lots when
supported on both ends by a larger main. A dead-end four inch (4") main
may supply a maximum of ten (10) lots, shall not exceed four hundred
feet (400') long and shall be terminated with a blow off. Fire hydrants are
not allowed on a four inch (4") main.

Six-inch (6") mains shall be a maximum of one thousand five hundred feet
(1,500") long when supported on both ends by eight-inch (8") mains or
larger and shall have no more than two (2) intermediate fire hydrants.
Dead end six inch (6”) mains shall not be more than four hundred feet
(400’) in length and shall terminate at a fire hydrant.

Eight-inch (8") mains are required for mains over one thousand five
hundred feet (1,500") long, or when three (3) or more intermediate fire
hydrants are required. Eight-inch (8") mains shall not be dead end,
except as provided in Section 5.02.

Twelve-inch (12") and larger mains will be required at locations
established by the City Engineer and/or as determined by the design
model.

C. Water mains in Type B Developments shall have a minimum sizing as follows:

1.

CHAPTER 5

Minimum size of mains shall be eight-inch (8"). Maximum length of a
dead-end eight-inch (8") main shall be three hundred fifty feet (350"). A
dead-end main shall be terminated with a fire hydrant.
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5.04

2. Twelve-inch (12") and larger mains will be required at locations
established by the City Engineer and/or as determined by the design
model.

3. Six-inch (6") fire hydrant leads will not exceed two hundred feet (200') in
length.

The length of a dead-end water main shall be measured from the intersection
with a multiple feed (looped) main to the end of the main. The allowable length
of a dead-end main with multiple sizes shall not exceed the allowable length of
the smallest main as required in Sections 5.02 (H).

Water mains and appurtenances are not allowed in the following sizes: three-
inch (3"), ten-inch (10"), and fourteen-inch (14").

Fire Hydrants (Flushing Valves)

Fire hydrants shall have three-way nozzle arrangement, five and one-quarter-
inch (5-1/4") compression type main valve, mechanical joint boot, and conform to
the requirements of AWWA C502. The pumper nozzle shall be equipped with a
five-inch (5”) Storz locking connection that is factory installed. Hydrants shall be
factory painted gray with white caps and bonnet. Should hydrant be connected
to a water line that requires a different cap and bonnet color, the caps and
bonnet will come from the factory prime coated for painting prior to installation or
factory coated. Field painting of the hydrants after installation is not allowed other
than touch-up. Approved fire hydrants shall be listed on the Approved Products
List.

Fire hydrant spacing shall be measured along the length of the main. Fire
hydrants shall be spaced along all mains six-inches (6") and larger as follows:

1. Type A Development — Four hundred foot (400’) minimum to Five
Hundred Foot (500) maximum spacing or as designated by the Fire
Marshal.

2. Type B Development — Two hundred and fifty feet (250’) minimum to
Three Hundred Foot (300') Spacing and at all street intersections or as
designated by the Fire Marshal.

C. Location - fire hydrants or flushing valves shall be located as follows:

1. Fire hydrants shall be located three feet (3') behind the back of curb or
projected future curb and be set at the point of curvature (PC) of the
intersection curb radius. A parallel tee may be used for a fire hydrant
lead at the water main. To the maximum extent practical, fire hydrants
shall be located on lot lines.

2. On all open-ditch roadways, set the fire hydrants or flushing valves within
three feet (3') of the right-of-way. Fire hydrants shall not be located
between the edge-of-pavement and the open ditch. Fire Hydrant
locations on open-ditch roadways are subject to the approval of the City
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Engineer.

3. Fire hydrants located between right-of-way intersections should be set at
a lot line, however, this location may be adjusted five feet (5') either way
to miss driveways or other obstructions, in which case the fire hydrants
should not be closer than three feet (3') from curbed driveways or five feet
(5") from non-curbed driveways.

4. Fire hydrants may be located in the esplanade section of City streets only
when it is not feasible to locate them between the right-of-way line and
the back of curb and with specific approval from the City Engineer. In
such case, it is preferable to locate the fire hydrants twelve feet (12')
behind the esplanade back of curb to provide access for parkway mowers
and future street widening; but in no instance shall they be located closer
than three feet (3') from the esplanade back of curb or five feet (5') from
the esplanade edge of pavement.

D. All fire hydrants shall be located in protected, but easily accessible, areas behind
the pavement.

E. The depth of bury for all fire hydrants shall be established such that the
manufacturer bury line on the fire hydrant is installed at the ground line at each
location or at the finished ground after pavement construction.

F. Fire hydrants shall not be installed within nine feet (9') of a sanitary sewer system
under any conditions.

G. The body of the fire hydrant shall be factory painted Gray two part Polyurethane
Enamel. All paints shall conform to the City of Missouri City Fire Hydrant Color
Code. Fire hydrants shall be color coded on the fire hydrant bonnet and caps
based upon mainline size. The paint utilized shall be a two part Polyurethane
Enamel or approved equal and installed in accordance with the manufacturer’s
instructions. The color code shall be as follows:

Color Water Main Diameter Polyurethane
(in.) Enamel
Yellow 6” and less Safety Yellow
White 8” Safety White
Green 12" to 20” Safety Green
Orange 24" to 60” Safety Orange

H. All fire hydrants shall be installed so that the steamer connection will face the fire
lane or street or as directed by the Fire Marshal.
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5.05

Fire hydrants, when placed at intersections or access drives to parking lots, when
practical, shall be placed so that no part of the fire truck will block the intersection
or parking lot access when connections to the fire hydrant are made.

A Blue Stimsonite, Fire-Lite reflector model 88-SSA (or approved equal) shall be
placed 12 inches (12”) from the centerline of the street, offset towards the fire
hydrant. At intersections, reflectors shall be placed on both roadways opposite
fire hydrant.

Fire hydrants that are to be designated as private shall have a factory coated
body color of red. The caps and bonnet shall be color coated per Section 5.04H.
These fire hydrants will be owned and maintained by the property owner/entity.
The valve for the fire hydrant line shall be located at the public water main.

WATER DISTRIBUTION SYSTEM MATERIALS
All materials used in the construction of public water distribution systems must be

in conformance with American Water Works Association (AWWA) and NSF
International guidelines.

. Poly Vinyl Chloride (PVC) Pressure Pipe, two-inch (2") through twelve-inch (12"),

shall conform to the requirements of ANSI/AWWA C900, current revision, Class
150 DR 18. Pipe shall be designed and constructed in conformance with the
minimum requirements of the "Manual of Water Supply Practices", AWWA
Manual No. M23. PVC pipe with the use of ductile iron fittings is the preferred
material for water line construction. The use of ductile iron pipe is allowed as
necessary.

Ductile-Iron Pipe (D.I.P.), four-inch (4") through fifty-four-inch (54"), shall conform
to the requirements of "Ductile-Iron Pipe, Centrifugally Cast in Metal Molds for
Sand-Lined Molds, for Water and Other Liquids", AWWA C151, (ANSI A21.51),
current revision. Pipe thickness shall be the minimum specified in C151. Under
special conditions, the City Engineer may require thickness design in
conformance with the minimum requirements of "Thickness Design for Ductile-
Iron Pipe", AWWA C150 (ANSI A21.51), current revision. Pipe shall be installed
in conformance with the minimum requirements of AWWA C600, "Installation of
Gray and Ductile Cast-Iron Water Mains and Appurtenances". Ductile-Iron Pipe
shall be furnished with epoxy or cement mortar lining, AWWA C104 (ANSI
A21.4). Polyethylene tube encasement shall be provided as required.

Other pipe materials may be used for construction of water mains, when
specifically approved by the City Engineer.

. Bedding and backfill shall conform to the City of Missouri City Standard

Construction Details.

Alternate materials may be used only with specific approval from the City
Engineer.

Construction of water mains shall be in accordance with approved construction
plans and the City of Missouri City Standard Construction Details.
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5.06

LOCATION OF WATER MAINS AND EASEMENT REQUIREMENTS

All public water mains shall be installed within a water line or public utility
easement or right-of-way. Water mains within the right-of-way shall be located a
minimum of four feet (4’) from back of curb whenever possible. A minimum of
four feet of cover shall be maintained at all times, except as allowed by Section
5.08.

Water mains shall be placed along a uniform alignment with the right-of-way.
When necessary, the water main may be deflected at a fire hydrant location to
accommodate proper installation of the fire hydrant. At all locations where a
water main changes alignment, the location of the water main shall be clearly
shown on the construction plans. A minimum distance of two feet (2') shall be
maintained from the right-of-way line to the nearest outside edge of the water
line.

For new construction, any water main, except at a fire hydrant, located less than
five feet (5') from the road right-of-way line and within the right-of-way shall have
a water line easement adjoining the right-of-way. Water line easements
adjoining a right-of-way for mains smaller than twelve inches (12") shall have a
minimum width of five feet (5'). For mains greater than twelve inches (12") in
diameter, the easement adjoining the right-of-way shall have a minimum width of
ten feet (10").

Along streets with open ditch drainage, all water mains shall be located five feet
(5') from the right-of-way line.

Water mains shall be located at the center of a ten-foot (10') water line
easement, provided the easement adjoins a public right-of-way.

Location of a water main in an easement not adjoining a public right-of-way shall
be prohibited, except as specifically approved by the City Engineer. When
approved, these water mains shall be centered in a sixteen foot (16’) wide
exclusive easement or reserve restricted to water only. Water line easements,
not adjacent to a public right-of-way, in excess of five hundred feet (500’) long
shall be twenty feet (20) in width. No fencing or other restrictions limiting access
to the full width of the easement or reserve will be allowed.

The following minimum width easements are required when facilities are not
located within public street rights-of-way or water line easements:

1. Fire hydrants located outside of public rights-of-way or water line
easements shall be encompassed by a ten-foot by ten-foot (10" X 10')
exclusive, easement. Fire hydrants shall not be located within any other
type of easements.

2. Water meter easements shall be exclusive, should be located adjoining a
public right-of-way or water line easement and shall not overlap other
easements, except to cross the easements.
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5.07

5.08

a. Two-inch (2") and smaller meters serving non-residential and
multi-family developments shall be set in five-foot by five-foot (5' X
5') exclusive water meter easements.

b. Three-inch (3") and larger meters shall be set in a minimum of ten-
foot by twenty-foot (10" X 20') exclusive, water meter easements.

CLEARANCE OF WATER LINES FROM OTHER UTILITIES

Water mains shall be designed and located to conform to regulations of the
Texas Commission on Environmental Quality.

For water mains crossing an existing or proposed sanitary sewer or force main,
the following clearances shall be provided for protection from contamination. The
minimum clearances will be approved only when justified and field conditions so
dictate. The latest edition of "Rules and Regulations for Public Water Systems",
of the Texas Commission on Environmental Quality, shall be followed for
minimum criteria and instructions for water line crossings.

DEPTH OF COVER
Minimum depth of cover for water mains shall be as follows:

1. Twelve-inch (12") and smaller mains shall have a minimum cover of four
feet (4') from the top of curb. At utility conflicts the water main cover may
be reduced to three (3) feet with the approval of the City Engineer. For
open ditch roadway sections, twelve-inch (12") and smaller mains shall be
installed at least three feet (3') below the ultimate flow line of ditch or six
feet (6') below natural ground at the right-of-way line, whichever is
deeper.

2. Sixteen-inch (16") and larger mains shall have a minimum cover of five
feet (5') from the top of curb. For open ditch roadway sections, sixteen-
inch (16") and larger mains shall be installed at least three feet (3') below
the flow line of ditch or seven feet (7') below natural ground at the right-of-
way line, whichever is deeper.

3. Water mains shall be located in a manner that minimizes the impact on
adjacent facilities/infrastructure and allows for ease of maintenance of the
water line.

B. Changes in grade to clear other utilities or underground features may be made

5.09

by deflecting pipe joints. The maximum designed deflection shall be one-half
(1/2) of manufacturers allowable deflection. The standard depth of cover
maintained on the water main and the grade change shall be made using PVC
pipe. The vertical realignment shall be restrained in each direction per restraint
requirements and be constructed with mechanical joint fittings and restraints. Any
bell joints located in the vertical realignment shall also be restrained.

BEDDING AND BACKFILL REQUIREMENTS
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A. All bedding and backfill shall be in accordance with the City of Missouri City

5.10

Standard Construction Details. All backfill within public right-of-ways and public
easements shall be compacted to a minimum of ninety-five percent (95%) of
Standard Proctor Density (ASTM D2922-78 and ASTM D3017-78), without
additional moisture control, cured and tested in accordance with ASTM C31.

. All water lines located underneath and within one foot (1’) of any paving shall be

backfiled with cement stabilized sand in accordance with the Standard
Construction Details. The cement stabilized sand shall be in accordance with the
following requirements.

1. The cement shall be Portland Cement, Type |, ASTM C150.

2. The sand shall be clean, durable sand, with less than 0.5 percent clay
lumps, ASTM C142: with less than 0.5 percent lightweight pieces, ASTM
C123; with organic impurities, ASTM C40, not showing a color darker
than standard color and a plasticity index of less than six (6) when tested
in accordance with ASTM D423 and ASTM D424.

3. Compact to ninety-five percent (95%) Standard Proctor Density (ASTM
D2922-78 and ASTM D3017-78) in maximum loose lifts of eight inches
(8") thick. Actual testing shall be required as deemed necessary by the
City of Missouri City.

4. The cement-sand mixture shall consist of at least 1.5 sacks of cement
per ton of sand. The cement-sand mixture shall have a minimum
unconfined compressive strength of one hundred pounds per square inch
(100 psi) in forty-eight (48) hours, when compacted to a minimum of
ninety-five percent (95%) of Standard Proctor Density (ASTM D2922-78
and ASTM D3017-78), without additional moisture control, cured and
tested in accordance with ASTM C31.

Water lines outside of paving shall be bedded in accordance with the Standard
Construction Details.

VALVES

All water system valves shall conform with AWWA standards and shall be
designed as follows:

1. Three inch (3”) through eighteen-inch (18") valves shall be resilient seated
gate valves, AWWA C509, counterclockwise opening with mechanical joints
(MJ). Valves shall have a complete epoxy coating on all iron parts in the
valve interior to eliminate corrosion.

2. Twenty-inch (20") and larger valves may be resilient seated gate valves,
AWWA C509 or butterfly valves, AWWA G504, with complete epoxy coating
to avoid corrosion of all iron parts, as approved by the City Engineer. All
valves shall be counterclockwise opening. Valves shall be direct bury type.

3. Castiron valve boxes are required on all gate valves
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4. All valves shall be sized equal to the size of the main upon which it is located.

5. Valves shall be approved by the City and shall be listed on the Approved
Products List.

B. Valves shall be set at maximum distances along the main as follows:

1.

3.

Four-inch (4") through and including twelve-inch (12") mains - one
thousand five hundred feet (1,500").

Sixteen-inch (16") and larger mains - two thousand two hundred feet
(2,200".

All main intersections shall have a valve installed in each direction.

C. Valves shall be located as follows:

1.

All mains shall be valved within the street right-of-way. Valves shall not
be placed within four feet (4’) of ultimate pavement (section 5.06.A),
except as specifically approved by the City Engineer.

Valves are normally located on the projection of intersecting street right-
of-way lines or at the curb return adjoining a paved street across the
main. Tapping sleeves and valves are excluded from this requirement.

All fire hydrants shall be isolated from the service main with a valve
located on the fitting at the main line.

Intermediate valves not located on the projection of intersecting street
right-of-way lines may be located at lot line projections or five feet (5')
from fire hydrants.

Valves shall be placed at the end of all mains that are to be extended in
the future, and extend main a minimum of twenty feet (20') past valve.
Valve and piping shall be restrained utilizing mechanical joint fittings,
restraints and pipe joint restraints. Thrust blocks are not allowed.

5.11 FITTINGS AND APPURTENANCES

A. Fittings shall be Ductile-lron Compact Fittings Three-Inch (3”) to Twelve-Inch
(12"), AWWA C153/A21.53.84, conforming to the minimum requirements of
"Gray-lron and Ductile-Iron Fittings, Twelve-Inch (12") through Forty-Eight-Inch
(48"), for Water and Other Liquids", AWWA C153 (ANSI 21.10), current revision.
Fittings shall be furnished with epoxy or cement mortar lined, AWWA C104
(ANSI A21.4).

B. Allfittings shall be identified and described on the construction plans.

C. Fittings are not permitted in fire hydrant leads, except as specifically approved by
the City Engineer.

CHAPTER 5

5-10 CoMC IDM — Updated 2019



5.12

5.13

5.14

5.15

. Water main fittings shall be mechanical joint.

At dead end lines or lines installed for future extension shall be installed with a
mechanical joint cap with a 2” tap for the installation of a blow-off. The
mechanical joint cap and line shall be restrained.

Polyethylene tube encasement shall conform with the minimum requirements of
"Polyethylene Encasement for Gray and Ductile Cast-Iron Piping for Water and
Other Liquids", ANSI/AWWA C105, current revision. Soils within the project shall
be tested in accordance with Appendix A of ANSI/AWWA C105 to adequately
determine the requirements for encasement.

. Concrete thrust blocking or mechanical restraints shall be required on all bends,

tees, plugs and combinations thereof. Refer to City of Missouri City Standard
Construction Details for specifications.

. The maximum allowable size of a tapping sleeve and valve on an existing pipe is

equal to the pipe diameter of the main to be tapped.
DUCTILE IRON WATER PIPE

Ductile Iron pipe is required for all water mains with cover of less than four feet
(4" or greater than twelve feet (12') and for offset assemblies. Refer to the City
of Missouri City Standard Construction Details for offset assembly specifications.

All transitions from ductile iron pipe to approved water main materials shall be
constructed using mechanical joint fittings or flange joints.

All ductile iron pipe shall be constructed of materials as specified in Section 5.05.
TESTING OF INSTALLED PIPE

A hydrostatic ex-filtration test shall be performed on all water lines in accordance
with the requirements of TCEQ and AWWA C600-10 (ductile iron pipe) or C605-
13 (PVC pipe) prior to being placed in service.

New water lines shall be thoroughly disinfected in accordance with AWWA
Standard C651 and TCEQ requirements and then flushed and sampled prior to
being placed in service.

. Copies of all test results shall be given to the City and any Municipal Utility

District with jurisdiction.
EXISTING FACILITY CROSSINGS

Installation of a water main across a proposed or existing highway, county road,
public street, railroad, pipeline, or drainage way shall conform to the
requirements of Section 5.16.

WATER SERVICES
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A. Water Service in Type A Development

1.

Water service from the main to the meter curb stop shall be installed
using materials from the Approved Products List.

Water service lines shall be placed at a minimum depth of thirty-six
inches (36") below final paving elevation.

Meter boxes shall be located just within the public right-of-way along the
projection of a lot line or in an easement. Location of meters on open
ditch streets shall be specifically approved by the City Engineer.

All water service fittings and appurtenances for all projects shall be
approved by the City and shall be listed on the Approved Products List.

Public system maintenance shall end at the water meter. The water
meter box or vault shall be constructed to meet the City's requirements
and will be maintained by the public entity.

B. Water Service in Type B Developments

1.

CHAPTER 5

Backflow prevention (i.e. detector check valves) shall be required on fire
lines.

Meters may be located in the water main easement provided the water
main easement is located such that the accessibility and protection of the
meter is as specified immediately above.

Service meters that are three inches (3") and larger and detector check
valves shall be set in separate exclusive water meter easements with
minimum dimensions of ten feet by twenty feet (10' X 20") and shall be
located in easily accessible areas, adjoining a public right-of-way or water
line easement, but protected from traffic behind curbed sections. Refer to
the Construction Standards for details.

The location of the service line tee, valve, valve box and temporary plug
shall be designated on the construction plans in the appropriate location
to serve the "future meter".

All apartments or town homes proposed in a private street development
shall have one or two master meters sized adequately to serve the entire
development and equipped with a Reduced Pressure Zone Assembly.
The reduced pressure zone assembly shall be equal to the meter size or
as required by the design. The reduced pressure zone assembly shall be
installed in an enclosure. Exceptions to this policy may be specifically
approved by the City Engineer based on an unusual situation. Meters
shall be installed in compliance with the City of Missouri City Standard
Construction Details.

Location of water distribution appliances necessary for fire protection (i.e.
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vault, “PIE”, post indicator valves, “FDC” fire department connections)
shall be determined by the Fire Marshall.

5.16 ADDITIONAL STANDARDS

A. Construction Features - In conjunction with the design, the engineer shall
determine the extent of, and fully detail on the plans, all special construction
features required to complete the project in a safe, convenient, and economic
manner.

B. Bore and Jack - Bore and jack sections shall be specifically approved by the City
Engineer and clearly shown on plans by location and footage Refer to the City of
Missouri City Standard Details. The following criteria are generally used as a
basis for setting bore and jack sections.

1.

CHAPTER 5

Public Streets - All existing public streets are to be bored and jacked
regardless of surface. Bore and jack length shall be computed as
roadway width at proposed bore plus five feet (5') to either side.

Driveways - Whenever it is cost effective, concrete driveways in good
condition shall be bored and jacked. Bore and jack length shall be
computed as driveway width at bore plus hree feet (3') to either side.
Where driveways cross culvert pipe sections along open ditch streets and
the proposed water main is in close proximity and parallel to the culvert
pipe, the length of bore shall be the same as the length of culvert pipe.

Sidewalks - When the water line crosses under a sidewalk four feet (4') or
more in width and in good condition, the sidewalk shall either be bored
and jacked or the sidewalk shall be removed and replaced to the City of
Missouri City criteria, whichever is cost effective. Bore and jack length
shall be at least the width of the sidewalk. The proposed type of
construction shall be noted on the plans.

Trees - When saving trees and shrubs in a previously developed area is a
consideration, all trees six inches (6") and larger in diameter within ten
feet (10") of the centerline of the water main must be noted on the plans.
The water main shall be bored and jacked within the drip line of any tree
larger than six inches (6") in diameter.

Bore Pits - Bore pits shall be at least three feet (3') from back of curb and
five feet (5') from back of curb on a major thoroughfare. Bore pits in
highway, county road, or railroad right-of-way shall conform to these
requirements and to the requirements of the crossing permit and/or use
agreement. All bore pits shall be shored in accordance with OSHA
requirements. Bore pits and/or receiving pits to be located in street or
driveway paving, shall be shown on plans.

Open Cuts — Open cuts require specific approval of the City Engineer.
Where open cuts are allowed in street paving, plans shall call for steel
plate covers to be installed and maintained over the cut during periods
when contractor is not actively engaged in work at the site. Streets that
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are open cut shall be "saw cut" prior to pavement removal. Saw cut shall
be full depth.

C. All existing developed areas shall be restored to original condition after
construction.

D. Proper barricading and signage, conforming to the Texas Manual of Uniform
Traffic Control Devices' latest edition, shall be required on all projects. Adequate
signage for vehicular and pedestrian traffic shall be installed. A traffic control
plan shall be submitted to the City of Missouri City and approved by the City
Engineer for all streets open to travel by the public.

E. A continuous trace wire, such as a solid 14-guage copper wire with blue shielding
or approved equal, shall be affixed to the top of the new water main prior to bury.
Trace wire shall be connected to all water meter angle stops, fire hydrants, and
valve box risers. Wire splices shall be completed using approved, mechanical
splice kits. Soldered connections are not permitted. A continuity test shall be
completed prior to acceptance.

F. As an option to trace wire the use of locator “ball markers” that are color coded
for the water main can be used. Spacing to be at the manufacturer’s
recommendation. Refer to Approved Products List for manufacturer

END OF CHAPTER
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6.02

CHAPTER 6

SANITARY SEWER SYSTEMS

GENERAL

This chapter includes the minimum design requirements for sanitary sewer
collection and treatment systems within the city limits and the extra-territorial
jurisdiction of the City of Missouri City.

The Missouri City Public Works Department shall approve sanitary sewer
collection and treatment system plans for all public improvements within the
Missouri City city limits or extraterritorial jurisdiction. Construction shall conform
to the City of Missouri City Construction Details.

Construction plans for private improvements, within public right-of-ways and
public easements that connect to or affect the public infrastructure shall be
approved by the City of Missouri City subject to the requirements of this manual
and are subject to review and approval using the process defined in this manual.

Construction and sizing of all sanitary sewer mains and appurtenances shall
meet or exceed the requirements of the Texas Commission on Environmental
Quality and the Texas Department of Health.

The public sanitary sewer system shall be defined as all sewers, including stacks
and service leads that are located in public easements or street rights-of-way,
and that are installed in accordance with these Standards. The public sanitary
sewer system shall not extend beyond the service connection. All public
construction shall conform to the requirements of this manual. All private
construction beyond the service connection shall conform to the requirements of
the City of Missouri City Plumbing Code.

All proposed sanitary sewer systems and interconnects between separate
systems and/or utility districts, shall be approved by Missouri City Public Works
Department.

Sanitary sewer service shall be extended to all building sites prior to
development. Septic systems are not allowed, except as specifically approved
by the Department of Public Works.

DESIGN REQUIREMENTS

Sanitary sewer systems shall be designed to handle the necessary flow based
upon complete development. The necessary flow shall include applicable
residential and non-residential average daily flows and shall include a minimum
peak design flow of 4 times the average daily flows. Sanitary sewer systems
within the City of Missouri City's jurisdiction shall allow for orderly expansion of
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the system and shall conform to the Wastewater Master Plan and the Utility
Policy for the City of Missouri City.

B. The average day flow for the design of sanitary sewers shall be based on a
minimum set by the Texas Commission on Environmental Quality in gallons per
day per single-family connection for residential areas. Commercial, industrial,
and office areas shall be designed for an average day flow that can be
anticipated from contributing area.

C. One copy of the system hydraulic calculations, sealed by a Texas Registered
Professional Engineer, shall be provided electronically (PDF format) with all
sanitary sewer system plans. These calculations shall show how the sanitary
flow rates were computed; design assumptions and that Texas Commission on
Environmental Quality requirements are met. If the proposed sanitary sewer
system is connecting to an existing system, verification of the availability of
capacity in the existing system, after inclusion of the new system, shall be
provided by the design engineer and approved by the City and any applicable
Municipal Utility District.

D. All gravity sewers will be designed to accommodate the peak flow from the
contributing service area. The peak flow will be computed using the appropriate
peaking factor, F, multiplied by the average day flow for the contributing area.
For nonresidential areas, the peak flow should include consideration of flow
characteristics from the anticipated development. The minimum allowable values
for the design peak factor are:

1. In all cases, the design peaking factor, F, shall meet or exceed the values
as follows:

a. An equivalent population less than 5,000 persons:
F=4

b. An equivalent population greater than or equal to 5,000 persons:
F=(14/(3.316 + P%®)) + 1.5
P = equivalent population in thousands

2. Sewers larger than eighteen-inch (18") may be sized using a peaking
factor of less than four (4) with approval of the City Engineer.

E. Additional consideration of peak flow shall be given for design of pumping
stations. The impact of pumping stations on the upstream and downstream
sanitary sewer system shall be evaluated. The peak flow for design of a
pumping station shall be based on the actual flow into the station. A reduced
peak flow, based on the peaking factor presented above, may be used for design
of larger pumping stations provided a detailed hydraulic analysis is performed on
the sanitary sewer system. Specific approval by the Department of Public Works
shall be required prior to use of a reduced peak flow for the design of a pumping
station and related sanitary sewer system.

F. The minimum size allowable public sewer shall be eight-inch (8"). Public sanitary
sewers are not allowed in back lot/rear yard easements.
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6.03

The minimum size residential sanitary sewer service lead shall be six-inch (6")
and shall not serve more than two (2) residential services.

. Commercial sewer service leads shall be six-inch (6") pipe or larger and shall not

serve more than one (1) commercial connection. Commercial sewer services
shall tie to main lines at a sanitary manhole.

All elevations shall be shown to the nearest one-hundredth of a foot (0.01°).

All mains to be installed under an existing roadway should be installed by bore
unless otherwise approved by the City Engineer.

SYSTEM LAYOUT AND PLACEMENT

All sanitary sewer systems shall be designed in conformance with the
requirements of the Texas Commission on Environmental Quality and other
applicable standards.

The minimum depth of a sewer along a curb and gutter street shall be four feet
(4') below finished grade or top of curb to the top of pipe whichever is lower.
Sanitary sewers laid along open ditch streets shall have a minimum cover of six
feet (6’) from the average ground line at the adjacent street right-of-way or 2 feet
below the flowline of the open ditch to the top of the pipe whichever is lower.

The maximum allowed depth for sanitary sewer collection lines is sixteen feet
(16’) from top of curb to invert of pipe. Sanitary sewers greater than ten feet (10°)
in depth to invert of pipe require exclusive easements as stated in Section 6.06.
Credit for usable right-of-way will be allowed as outlined in Section 6.06. Building
lines shall not encroach upon sanitary sewer or other utility easements.

Sanitary sewers shall be laid in a straight alignment, manhole-to-manhole. No
curvilinear bends are allowed.

Sanitary sewer hydraulic requirements include:

1. Design velocity in a gravity sewer flowing full shall be a minimum of two
point three feet (2.3') per second and a maximum of four point five feet
(4.5’) per second. In both cases, the Manning Formula has been used
with an n coefficient of 0.013. The use of different pipe materials will not
alter the use of n=0.013 for the purposes of design.

2. For sewers larger than twenty-seven inches (27”) in diameter, the
Professional Engineer of record shall determine the appropriate grade
utilizing the Manning Formula, n=0.013 and a minimum full pipe velocity
of 3.0 fps. Minimum acceptable slopes in sewers smaller than twenty-
seven inches (27”) in diameter shall be:
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Nominal Internal Pipe Diameter Minimum Grade to Develop V=2.3 fps
(Inches) (Percent)
6 0.65
8 0.44
10 0.33
12 0.26
15 0.19
18 0.15
21 0.13
24 0.11
27 0.087

F. Unequal size sewers shall be designed so that the inverts of the pipes are
matched at manholes. The upstream sewer may be designed so that the flow
line of the upstream is higher than the flow line of the downstream sewer. When
the flow line of the upstream sewer is raised more than twenty-four inches (24”)
above the flow line of the downstream sewer, a drop manhole connection is
required, except as specifically approved by the Department of Public Works.

G. Sanitary sewer service leads shall be laid at a minimum sixty-five hundredths of a
percent (0.65%) slope.

H. Manhole requirements include:

1.

CHAPTER 6

Manholes shall be placed at points of changes in alignment, grade, or
size of sewers, at all four (4) way connections and three (3) way
connections, and at the end of all sewers. Clean-outs will not be
permitted on public lines.

Manholes shall be spaced at a maximum distance of four hundred feet
(400') apart.

Manholes shall have a traffic bearing frame and cover Manholes shall
have a design strength of 4500 psi and in compliance with ASTM C478
reinforcement.

Sewers laid in easements shall have a manhole at each side of a street
crossing.

Manholes should be located to eliminate the inflow of storm water into the
sanitary sewer. The top of manhole rim elevation shall be shown on the
plans for all sanitary manholes. Manholes shall not be located within
street pavement. Manholes shall have inflow protection inserts, minimum
thickness of one-eight inch (1/8”), made of HDPE meeting ASTM D 1248
Class A, Category 5, Type 111. Insert shall include a lift strap and vent
hole with vent disk. Manholes may be sealed with gaskets and bolts
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10.

11.

12.

13.

CHAPTER 6

when specifically approved by the Department of Public Works. Where
gasketed manhole covers are required for more than three (3) manholes
in sequence, an alternate means of venting shall be provided at less than
one thousand five hundred feet (1500') intervals.

Manholes shall be constructed in accordance with the City of Missouri
City Construction Details. The diameter of a manhole constructed over
the center of a sewer shall vary with the size of the sewer. For eight-inch
(8”) through twelve-inch (12”), the manhole shall be four-foot (4’)
minimum diameter, for fifteen-inch (15”), -through twenty-seven-inch (27”)
shall be five-foot (5’) minimum diameter; thirty-inch (30”) and thirty-six-
inch (36”) shall be six-foot (6’) minimum diameter. Manholes deeper than
twelve feet (12’) shall be a minimum of five-foot (5’) diameter or six-foot
(6’) diameter pending on pipe size. If a drop structure is required the
manhole shall be a minimum of five-foot (5°) in diameter.

A drop manhole is required for pipes that have a change in elevation
greater than twenty-four inches (24”). The manhole will be a minimum
five foot (5’) diameter. The use of an interior drop is required. Drop
structure will be provided by Reliner “inside drop bowl” or approved equal
and attached with stainless steel hardware.

Steps in manholes will not be permitted.

Manhole covers shall be thirty-two inches (32") in diameter or larger, cast
iron, traffic bearing type ring and cover with the words "sanitary sewer"
and the City of Missouri City logo cast into the cover. All manhole covers
shall be made impermeable to surface drainage by providing a solid cover
per City of Missouri City standard detail. Wherever manhole is placed in a
low-lying area, an additional impermeable lining shall be provided
underneath the cover to prevent inflow.

All manhole adjustments shall be made with three inch (3") precast
concrete rings. A maximum of five (5) adjustment rings are permitted.

Manhole cones shall be eccentric cast.

All new manholes shall have an interior surface coated with an approved
epoxy coating a minimum of 100 mils thick. If the project requires a
rehabilitation of an existing manhole the epoxy coating thickness shall be
125 mils thick. Bituminous coatings are not allowed. Approved coatings
are listed in the Approved Products List. Coatings shall be tested with a
Holiday tester. Testing shall be in accordance with latest edition of NACE
“Standard Recommended Practice Discontinuity Testing of Protective
Coatings”. All holidays shall be marked and repaired and retested. All
joints shall be grouted smooth prior to installation of the interior coating.
Should the manhole be pre-coated at the place of manufacturing the joint
shall be grouted smooth and the grouted area shall be coated in
accordance with this section.

Fiberglass manholes are not allowed as part of public sanitary sewer
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systems. All manholes within public right-of-ways and public easements
shall be pre-cast or cast-in-place manholes.

14. Where unequal size pipes enter a manhole, inverts of pipes are required

to be at the same elevation, unless due to an elevation drop connection.

I. Stacks shall be constructed for connections to sewers that are more than eight
feet (8') below finished grade. Stacks shall be provided during the initial
construction of the sewer. No stacks on mains over sixteen feet (16') deep are
allowed. All stack connections shall be in-line fittings. All stacks shall be installed
within 3% of plumb relative to vertical plane and will be capped and terminated. A
cleanout shall be installed and terminated 6” below grade with a threaded cap
and a box. The service connections at the wye shall be terminated four-feet (4’)
below ground.

J. Service connection requirements include:

1.

Sewer service leads shall not exceed one hundred twenty-five feet (125"
in length, unless approved by the City Engineer. Near side double sewer
service leads shall not exceed twenty feet (20') in length and may extend
across a public right-of-way or easement. All leads shall not be deeper
than eight feet (8').

2. For Single-Family Residential Lots

a. Far side service connections shall be installed at the time of
construction of the sewer. Double sewer service leads shall be
located within a public right-of-way or easement.

b. Service connections shall be constructed of materials as
described in Section 6.05.

c. Service connections should be installed at a manhole, when
possible.

3. For Multi-Family Residential, Commercial, and Office Development.

a. Service connections shall be made at a manhole. Long service
connections should be installed at the time of construction of the
sewer.

b. Service connections shall be constructed of materials as
described in Section 6.05.

K. General requirements for service connections at manholes include:

1.

CHAPTER 6

Service connections shall be made at manholes whenever possible.
When a service connection stub-out is not provided, an opening shall be
cored out of the manhole at the required elevation. The service
connection shall be extended into the manhole and the opening secured
with “Linkseal” or equivalent mechanical sealing system, grouted and the
manhole coating shall be repaired per the coating manufacturer’s
recommendations.

6-6 CoMC IDM — Updated 2019



2. A service connection at a concrete manhole shall have a rubber boot that
is cast into the manhole or the service location shall be cored. If cored
refer to 6.03.K.1 for repair requirements. The rubber boot shall be
secured and then grouted. The manhole interior coating shall be repaired
per the manufacturer's recommendations. When a hole for a service
connection in an existing brick manhole exceeds eighteen inches (18"),
the manhole shall be rebuilt above the disturbed area.

3. Service connections entering a manhole twenty-four inches (24”) or more
above the flow line of the manhole shall include an internal drop pipe with
fittings. The drop shall consist of a “Reliner” internal drop bowl system, or
approved equal, installed adjoining and anchored to the wall of the
manhole, with all stainless steel hardware and fasteners. The cored
opening for the pipe shall be secured with “Linkseal” or equivalent
mechanical sealing system, grouted and the manhole coating shall be
repaired per the coating manufacturer’'s recommendations

4. Provide adequate markings on site and accurate as-built locations, so
that the service connections stub-out can be recovered at the time that
the connection to the service is made.

L. Each sanitary sewer service lead stub, wye and stack shall be marked in

6.04

accordance with the City of Missouri City standard detail drawings at the time of
construction, beginning at the flow-line of the stub and extending two feet above
finished grade.

All connections to the public sewer system shall be approved by the Department
of Public Works prior to construction. A representative of the utility system
operator shall inspect actual connections to the public sewer system.

Service connections that are installed after initial construction of a sewer shall be
constructed using a P.V.C. saddle with gasket and stainless steel straps as
approved by the Department of Public Works.

. All stationing shall be based on centerline of street right-of-way stations. In utility

easements where both sanitary sewer and storm sewer piping are constructed
and laid in parallel trenches, stationing shall be based on centerline of storm
sewer piping.

SANITARY SEWER BEDDING AND BACKFILL REQUIREMENTS

All bedding and backfill shall be in accordance with the City of Missouri City
Standard Construction Details. All backfill within public right-of-ways and public
easements shall be compacted to a minimum of ninety-five percent (95%) of
Standard Proctor Density (ASTM D2922-78 and ASTM D3017-78), without
additional moisture control, cured and tested in accordance with ASTM C31.

All sanitary sewer lines located underneath and within one foot (1’) of any paving
shall be bedded in cement stabilized sand in accordance with the Standard
Construction Details. The cement stabilized sand shall be in accordance with the
following requirements.
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6.05

1. The cement shall be Portland Cement, Type |, ASTM C150.

2. The sand shall be clean, durable sand, with less than 0.5 percent clay
lumps, ASTM C142: with less than 0.5 percent lightweight pieces, ASTM
C123; with organic impurities, ASTM C40, not showing a color darker
than standard color and a plasticity index of less than six (6) when tested
in accordance with ASTM D423 and ASTM D424.

3. Compact to ninety-five percent (95%) Standard Proctor Density (ASTM
D2922-78 and ASTM D3017-78) in maximum loose lifts of eight inches
(8") thick. Actual testing shall be required as deemed necessary by the
City of Missouri City.

4. The cement-sand mixture shall consist of at least 1.5 sacks of cement per
ton of sand. The cement-sand mixture shall have a minimum unconfined
compressive strength of one hundred pounds per square inch (100 psi) in
forty-eight (48) hours, when compacted to a minimum of ninety-five
percent (95%) of Standard Proctor Density (ASTM D2922-78 and ASTM
D3017-78), without additional moisture control, cured and tested in
accordance with ASTM C31.

Sanitary sewers outside of paving shall be bedded in accordance with the
Standard Construction Details and the cement stabilized sand utilized shall meet
the same requirements as listed in Section 5.09 B.

Sanitary sewer bedding will be cement stabilized sand or approved granular
material. Bedding shall be compacted to ninety-five percent (95%) Standard
Proctor Density six inches (6") over pipe prior to backfilling the trench. In water
bearing sand, washed shell or other approved granular material will be required
with geo-textile fabric wrap as shown in the Standard Construction Details.
When water bearing sands are encountered, the City of Missouri City shall be
notified immediately.

SANITARY SEWER SYSTEM MATERIALS

All materials used in the construction of sanitary sewer systems shall be in
conformance with the City of Missouri City Approved Products List and the
requirements of the Texas Commission on Environmental Quality. Sewers shall
be designed to meet or exceed the pipe manufacturer's recommendations for
depth

Solvent welded sanitary sewer joints are not an acceptable joining method for
PVC piping materials. Use of rubber gasketed bell and spigot sanitary sewer
joints shall be mandatory.

Sanitary sewers fifteen inches (15”) or less in diameter and installed at depths of
sixteen feet (16’) or less to invert shall be constructed conforming to ASTM
specification D 3034 SDR-26 (115psi) color shall be green and shall meet ASTM
specifications D 3212 for pipe joined with rubber gaskets conforming to ASTM
F477. Bell (female) ends of pipe shall be installed on upstream side with spigot
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(male) ends oriented downstream.

D. All sanitary sewers greater than eighteen inches (18”) in diameter and less than
twenty-seven inches (27”) in diameter and installed at depths of eighteen feet
(18’) or less to invert shall be constructed conforming to ASTM specification F
679 SDR-26 (115psi) color shall be green and shall meet ASTM specifications D
3212 for pipe joined with rubber gaskets conforming to ASTM F477. Bell (female)
ends of pipe shall be installed on upstream side with spigot (male) ends oriented
downstream.

E. Sanitary sewers exceeding 27" in diameter shall be constructed of PVC pipe
approved by the City Engineer. Bell (female) ends of pipe shall be installed on
upstream side with spigot (male) ends oriented downstream.

F. All force mains twelve inches (12”) or less in diameter shall be constructed of
PVC and shall be AWWA specification C 900, Class 150, DR 18, color shall be
green and shall meet ASTM specifications D 3139 for pipe joined with rubber
gaskets conforming to ASTM F 477 or Ductile Iron Pipe shall conform to the
requirements of "Ductile-lIron Pipe, Centrifugally Cast in Metal Molds for Sand-
Lined Molds, for Water and Other Liquids", AWWA C151, (ANSI A21.51), current
revision. Ductile iron pipe shall be lined with Protecto 401 ceramic epoxy lining
or approved equal. Pipe thickness shall be the minimum specified in C151. Bell
(female) ends of pipe shall be installed on upstream side with spigot (male) ends
oriented downstream. All ductile iron fittings shall be mechanical joint and
restrained with Ebba “Meg-a-lugs” or approved equal. The fittings shall be lined
with Protecto 401 ceramic epoxy lining or approved equal. A two-inch (2”) wide
green marker tape with the words “Sanitary Sewer Forcemain” shall be installed
twelve inches (12”) above the top of pipe during installation.

G. All force mains greater than twelve inches (12”) shall be AWWA specification C
905, Class 235, DR 18, color shall be green and shall meet ASTM specifications
D 3139 for pipe joined with rubber gaskets conforming to ASTM F 477 or Ductile
Iron Pipe shall conform to the requirements of "Ductile-Iron Pipe, Centrifugally
Cast in Metal Molds for Sand-Lined Molds, for Water and Other Liquids", AWWA
C151, (ANSI A21.51), current revision. Ductile iron pipe shall be lined with
Protecto 401 ceramic epoxy lining or approved equal. Pipe thickness shall be
the minimum specified in C151. Bell (female) ends of pipe shall be installed on
upstream side with spigot (male) ends oriented downstream. All ductile iron
fittings shall be Ductile-lron Compact Fittings AWWA C153/A21.53.84
mechanical joint and restrained with Ebba “Meg-a-lugs” or approved equal. The
fittings shall be lined with Protecto 401 ceramic epoxy lining or approved equal.
A two-inch (2°) wide green marker tape with the words “Sanitary Sewer
Forcemain” shall be installed twelve inches (12”) above the top of pipe during
installation.

H. Other pipe materials may be used for construction of sanitary sewers only when
specifically approved by the City Engineer.

I. Bedding and backfill shall conform to Section 6.04 and to the City of Missouri City
Construction Details.
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6.06

6.07

LOCATION OF SANITARY SEWERS AND EASEMENT REQUIREMENTS

Sanitary sewers shall be designed and located to conform to regulations of the
Texas Commission on Environmental Quality. Sanitary sewer easements shall
be dedicated for the specific intended use. Easements for a specific facility shall
be exclusive and shall not overlap other easements, except to cross the
easements.

. Sanitary sewers with to a maximum depth of ten feet (10'), measured from

finished grade, shall be placed within the right-of-way at least four feet (4') from
the back of curb, except as provided herein. Sanitary sewers shall be placed
along a uniform alignment within the right-of-way.

. All sewers that are deeper than ten feet (10') shall be centered in an exclusive

easement parallel to and adjoining the right-of-way. Where required, additional
easement shall be provided adjoining the right-of-way to provide required
clearances. An exclusive sanitary sewer easement adjoining a public right-of-
way may be five feet (5') wide provided the sewer is at least five feet (5') from the
edge of the easement and the sewer is no deeper than ten feet (10').

. The width of all exclusive sanitary sewer easements shall be equal to the depth

of the sewer from finished grade plus two (2) pipe diameters. If the exclusive
easement is located adjacent to public right-of-way, credit for usable right-of-way
may be calculated as follows. The initial estimate for the exclusive easement
width shall be equal to the pipe depth, plus two pipe diameters, rounded up to the
nearest five foot increment. The width of usable right-of-way may be then
subtracted from the initial estimate for the required minimum width of the
exclusive easement adjacent to the right-of-way. At no time shall the exclusive
easement calculated in this manner fall below five feet (5’) in width. The sewer
shall be located in the center of the easement unless otherwise approved by the
City Engineer. Usable ROW is defined as 2 ft behind curb to ROW line.

The minimum width of a sanitary easement not located adjacent to a public ROW
shall be sixteen feet (16') centered along a lot line, and twenty feet (20') wide for
easements located within a single lot.

Exclusive easements or reserve for force mains of all sizes shall have a minimum
width of twenty feet (20) for a single force main where the force main is not
located adjacent to a public right-of-way. Where the force main is located in an
easement adjacent to public rights-of-way, the force main may be located at the
center of a ten-foot (10') easement. Where the force main is located less than
five feet (5') from the right-of-way line within the public right-of-way, the minimum
easement width shall be 10 feet (10') adjacent to the right-of-way.

Where sanitary sewers or force mains are installed in easements separated from
public rights-of-way by other private or utility company easements, the sanitary
sewer easement should be extended along or across the private utility company
easement to provide access for maintenance of the sewer or force main.

CLEARANCE OF WATER LINES FROM SANITARY SEWER LINES
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A. Sanitary sewers shall be designed and located to conform to regulations of the
Texas Commission on Environmental Quality. For water mains crossing an
existing or proposed sanitary sewer or force main, the following clearances shall
be provided for protection from contamination. The minimum clearances will be
approved only when justified and field conditions so dictate. The latest edition of
"Rules and Regulations for Public Water Systems", of the Texas Commission on
Environmental Quality, shall be followed for minimum criteria and instructions for
water line crossings.

6.08 LIFT STATIONS AND FORCE MAINS

A. Lift stations shall be designed in conformance with the TCEQ Design Criteria for
Sewerage Systems" (latest edition). Lift stations should be considered only when
a gravity system cannot be achieved. All lift stations shall be specifically
approved by the City Engineer. The Design Engineer shall provide design
requirements and pertinent data with construction plans for review. A preliminary
design meeting with the Department of Public Works is recommended. Lift
stations shall be designed as follows.

i. The lift station site shall be conveyed in fee to a utility district, the City of Missouri
City, or other acceptable public entity. The site may be part of a larger site that
includes a public wastewater treatment facility or other facility. The site shall
have a minimum size of 50 feet by 50 feet. Site access shall be provided by a
15-foot (15’) wide public right-of-way with an approved, all-weather access road
a minimum of 12 feet (12’) in width. Wet well structures shall be a minimum of
12 feet from outside walls of structure to the site boundary fencing. Fencing
shall be in conformance with the City of Missouri City Zoning Ordinance.

i. Use drainage swales, sidewalls and driveways, culverts, storm sewers, or a
combination thereof for internal site drainage. Site drainage may sheet flow to a
public right-of-way. Storm sewer systems, if provided, shall be sized in
accordance with applicable design guidelines.

iii. The top of the wet well and all electrical controls shall be located above the 100-
year floodplain, and the design engineer shall take into consideration wave
action, which may exceed this elevation. Entry to the site must be accessible
during a 25-year flood.

iv. All gravity sanitary sewers discharging to the wet well shall be located where the
invert elevation is at or above the liquid level of the highest pump's "ON" setting
to achieve the firm pumping capacity. Gate valves and check valves shall not be
located in the wet well, but may be located in a valve vault or on a concrete slab.
Piping shall be spaced to maintain the pump manufacturer's minimum
clearances between pumps.

v. Size the diameter of the wet well, hatches, and hatch spacing to accommodate
the selected pumping equipment. Consideration should be given to the
dimensions of the ultimate pump in a multi-phased lift station to ensure adequate
clearances. Provide a minimum of eighteen inches (18”) of clearance from the
inside wet well wall to all flanges to enable removal of all bolts. Pre-cast concrete
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wet wells may be used in any diameter provided calculations demonstrate that
wet well thickness and material weight will resist imposed up- lift pressure.
Provide hatch safety nets with aluminum sliding rails or Flygt Safe-hatch access
cover.

vi. The wet well volume shall be based on the minimum cycle time of the largest
pump planned for the lift station plus additional depth to prevent motor
overheating and vortexing. Wet well working volume should be sized to allow for
the recommended pump cycle for each pump. The cycle time shall not be less
than those listed below:

CYCLE TIME
Motor Size Cycle Time
(Horsepower) (Minutes)
< 50 6
50-100 10
>100 15

vii. The "OFF" elevation of the submersible pumps shall be deep enough to prevent
vortexing and motor overheating. The design engineer shall verify with all pump
manufacturers on the List of Acceptable Manufacturers that each pump is
capable of operating continuously at the "OFF" elevation shown on the plans.

viii. The wet well floors shall have a minimum of 10 percent slope to the pump
intakes and have a smooth finish. There shall be no wet well projections, which
will allow deposition of solids under normal operating conditions. The inlet
structure shall be designed to minimize turbulence.

ix. The wet well shall have a vent sized such that the maximum velocity of air
through the vent is 600 feet per minute at the firm pumping capacity. Vents shall
have a stainless steel insect screen that is easily replaceable and will prevent the
entrance of rainwater. Vent pipes shall be corrosion-resistant.

X. Access shall be provided to underground valve vaults. Stairways shall have
corrosion-resistant, non-slip steps and conform to OSHA regulations with respect
to rise and run. Where ladders are utilized in lieu of stairways, ladders shall
conform to OSHA requirements.

xi. Floor drains from valve vaults to wet wells shall be designed to prevent gas and
raw sewer water from entering the valve vault. Such designs shall include "P"
traps and floating ball type backwater valves.

xii. All walls shall be a minimum of 18 inches from the outermost edge of all flanges
to enable removal of all bolts. Pipes shall have a minimum spacing greater than
that required by the pump manufacturer for minimum pump spacing. Swing
check valves shall be positioned such that the shafts may be removed without
removing the valve body.

xiii. Design shall follow the latest version of ACI 350 with the exception that the
minimum concrete cover over steel reinforcing shall be at least four inches (4”)
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where in contact with raw sanitary sewer. Wet wells shall be designed to resist
the effects of buoyancy assuming full saturation of the surrounding soils to the
finished grade or the 100-year floodplain, whichever is greater. Surface friction
shall not be included in the design unless a friction factor is provided in a
geotechnical report signed and sealed by a licensed professional engineer. A
safety factor of 1.1 shall be used for buoyancy resistance. Wet well walls shall
be designed to withstand lateral earth pressures and static water levels at
finished grade as outlined in ACI 350. At a minimum, 3,500 psi concrete shall be
used. Class Ill or IV RCP may be used in lieu of cast in place concrete if
structural calculations are provided showing that sufficient strength exists to
resist construction and final loadings. Top slabs shall be designed for a uniform
loading of 100 pounds per square foot and a point load equal to the weight of the
largest pump planned for the lift station at any location.

xiv. Hatches shall be constructed entirely of aluminum or stainless steel and
designed for a minimum of 150-pound-per-square-foot load. The underside of
the hatch shall have the following stenciled in red paint: "Warning! Confined
Space Entry." Where individual hatches are incorporated into the top slab, the
separation distance from inside face to inside face shall be a minimum of 12
inches.

xv. Where riser pipes pass through the top slab, offsets or two 45-degree bends
shall be used to provide clearance between the outside diameter of the pipe and
the inside face of the hatches. The amount of clearance will be determined by
the diameter of the slab reinforcing and the maximum aggregate diameter.

xvi. Use of vault-type OR above-ground valves and piping is permitted. Valves shall
be mounted in a concrete vault, or on an above-ground concrete foundation.
Isolation and check valves shall not be located in the wet well.

xvii. Pumps shall be of a non-clog design, capable of passing a 3-inch diameter or
greater incompressible sphere, and shall have suction and discharge openings a
minimum of 4 inches in diameter. Pump seals shall be silicon carbide or
tungsten carbide.

xviii. Pumps shall be sized to operate at optimum efficiency. Minimum acceptable
efficiency at the operating point shall be sixty percent (60%), unless specifically
approved by the City Engineer. Leak detection sensors shall be provided in the
motor housing of submersible pumps. Pumps shall be securely supported, per
manufacturer recommendations, so as to prevent movement or vibration during
operation. Rail-type pump support systems shall be provided for submersible
pump installations. That allows pump removal and installation without requiring
dewatering of or entry into the wet well. Rails, lifting chains, and hardware shall
be constructed of Series 300 stainless steel.

xix. Electric motors shall be sized so as to operate at maximum design load without
use of the service factor. Electric motors shall be 120-volt single-phase, 240-volt
or 480-volt 3-phase. Motor service factor shall be a minimum of 1.15. Thermal
protection shall be provided in the motor housing. Electric motors (excluding
submersible units) shall be equipped with space heaters.
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xx. The following electrical power sources shall be considered for serving lift
stations:

1.

For stations where total pump motor sizes do not exceed 30 hp, and
where any individual pump motor size does not exceed 20 hp, 120/240-
volt, three-phase service is recommended.

For stations where individual pump motor sizes do not exceed 5 hp and
motor ratings are available as single-phase, and where three-phase
service is not available, 120/240 volt, single-phase service may be used.

For stations requiring pump motors that are available in only three-phase
ratings and where three phase electrical service is not available (or not
economically feasible), 120/240-volt, single-phase service with a three-
phase inverter unit is acceptable as a last resort but is not recommended.
Inverters are available for up to 100-hp motor sizes.

For stations where total pump motor sizes exceed 30 hp and where
individual motor sizes exceed 20 hp, 480/277-volt, three-phase service is
recommended.

Where owner has an existing portable generator with only 480/277-volt,
three-phase output, it may be more advantageous to utilize 480-volt,
three- phase power for the smaller stations.

Emergency power connections shall require a manual transfer switch and
generator connector.

xxi. Controls and equipment shall be selected from the City of Missouri City Approved
Products List. The pump controller shall be a solid state, programmable pump
controller with pump alternator, submersible level transducer, back-up floats,
alarm contacts, and power supply. The use of a Variable Frequency Drive is
acceptable. Lightning and surge protection shall be installed on the Main Power
Bus, single- or three-phase, as applicable.

xxii. The following controls and indicators shall be provided.

wWN =

No ok

8.
9.
10.
11.

CHAPTER 6

Pump HOA Selector Switch (for each pump)

Alarm Reset Switch

Seal-Fail and Over-Temp Reset Switch (for each pump protection module
supplied by pump manufacturer)

Phase-Fail Light

Pump Run Light (for each pump)

Control Power Light On

Pump Seal-Fail Light (for each pump protection module - supplied by
pump manufacturer)

Pump Over-Temp Light (for each pump protection module - supplied by
pump-manufacturer)

High Level Alarm Indicator

Alarm Rotating Beacon Light

Pump Run Elapse Time Meter (for each pump)
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XXiii.

XXiV.

XXV.

XXVi.

XXVil.

XXViii.

XXiX.

The following motor protection devices shall be provided.

-_—

Motor Circuit Protectors (MCP's) or circuit breakers

2. Motor Overload Current Trip Devices or C.T.'s with Relays (for each
motor)

3. Motor Over-Temp and Seal Fail Relays (for each motor - furnished by
pump motor manufacturers)

4. Phase Fail Relay

Level Controls
1. Primary: Solid state submersible pressure transducer, rated for
wastewater application
2. Back-up: PVC ball type float with mercury switch - high and low level

Operation: As level rises, the submersible level transducer detects the pressure
change and sends a 4-20 MA signal that is proportional to wet well level to the
pump controller.

1. Each pump is brought on as level rises, and when wet well level falls back
to a preset level, all pumps stop.

2. Pump alternator in the controller alternates lead/lag pump selection at
end of each pumping cycle.

3. If pumps fail to draw down wet well, high-level alarm signal is initiated at
the pump controller and controller automatically switches to standby floats
for activation of pump controls.

4. In the event of fail signal from transducer, controller automatically
switches to floats.

Alarm Signals

1. Alarms activate local indicator lights and send signals to an approved
autodialer.

Pump Cable Terminal Boxes

1. NEMA 4X stainless steel boxes mounted near pump access hatch for
termination of pump power and control cables and for termination of
transducer and float cables.

2. All hub-type conduit entries.

Control Panel Enclosure

1. NEMA 4X stainless steel enclosure on factory stainless steel stands with
inside swing door, back plate, quick release latches, and hooking clasp.
2. All hub-type conduit entries.

Emergency operations shall be considered. Provide fittings and a blind flange
that will be readily accessible for emergency bypass pumping. Provide external
hook up for an emergency generator
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XXX.

XXXi.

XXXii.

XXXiii.

XXXIV.

XXXV.

XXXVi.

XXXVil.

XXXViii.

XXXiX.

Force mains shall be a minimum of 4 inches in diameter, unless used in
conjunction with grinder pumps. Pump stations with two pumps shall have force
main velocities of a minimum of 3 fps with one pump in operation. For pump
stations with three or more pumps, the force main velocity shall not be less than
2 fps with the smallest pump only in operation. Force main velocities shall not
exceed 6 fps without the engineer performing an analysis for possible high and
low negative surge pressures in the event of sudden pump failure.

Isolation valves shall be provided on the discharge side of pumps for submersible
pumps and suction and discharge side of pumps for dry pit lift stations,
positioned such that the pump and/or check valve can be isolated for removal.
Plug valves shall be used. Check valves shall be swing type with an external
lever and shall be installed in a horizontal position. Use of butterfly valves, tilting
disc check valves, or other valves utilizing a tilting disc in the pipe flow is not
permitted.

Surge relief valves, air release, and/or combination air and vacuum valves shall
be provided, as required.

Lift station piping shall have flanged, grooved (Victaulic) or flexible connections to
allow for removal of pipe and check valves without interruption of the lift station
operation.

Lift stations shall be designed to discharge the peak design flow at the system
head required and to operate efficiently during any initial, interim, or ultimate
design phase.

Firm pumping capacity shall be provided, and is defined as total station,
maximum pumping capacity, with the largest pumping unit out of service.

Pump selection shall be based on the analysis of the system head and pump
capacity curves for the determination of pumping capacities. System losses shall
be calculated in accordance with the Hydraulic Institute standards. The selected
C coefficient value for use in the calculation of friction head losses per the
Hazen-Williams Formula shall be based on the selected pipe material for new
and aged (20-year) conditions.

Force main velocities shall be included on the system curve.

Chemical feed odor control for force mains shall be provided at the lift station if
travel time, cycle time or other conditions create the odor problems.

Design considerations shall include corrosion control and protection of concrete
and metallic surfaces located within the wet well/valve vault or within the
immediate vicinity from the effect of hydrogen sulfide (H:S) gas in the
wastewater. The effects of H>S gas should be minimized by reducing the
production or release of H.S gas from the wastewater discharging to or being
contained in the lift station. Design and control methods shall include:

1. Protecting the exposed concrete and steel surfaces with an epoxy lining.
Refer to Approved Products List for list of materials. Exposed piping shall
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be protected with a 100% solids novolac epoxy or approved equal.
2. The use of Series 300 stainless steel for equipment, piping, devices, etc.,
exposed to corrosive gases.
Providing odor control equipment for wet well atmospheric vents.
Design wet wells that lack interior corners, projections, or areas that can
result in the accumulation of solids. Design interior surfaces with smooth
finishes that facilitate cleaning.
5. Provide wash-down water at site when possible.

W

xl. Corrosion protection shall be provided by coating interior concrete surface of the
wet well, structural steel, piping and hangers, air systems, electrical, mechanical
and other components subject to a corrosive environment. All metal components
subject to a corrosive environment shall be stainless steel or aluminum unless
otherwise approved by the Department of Public Works. Surfaces to be
protected include:

1. Interior of wet well: The interior of the wet well shall be coated with an
approved epoxy coating. Refer to Approved Products List for list of
materials.

2. Piping located within wet well: Exposed piping shall be protected with a
100% solids novolac epoxy or approved equal.

3. Guide rails, lifting chains, hardware, and miscellaneous metal shapes
located within wet well shall be constructed/manufactured of Series 300
stainless steel.

xli. Lift station construction plans shall include drawings that provide the following
information:

Site layout

Plan and profile of pump station and associated site piping
Profile view of pump operational and control levels and settings
Hydraulic system curve

Electrical wiring and control system schematics

Structural details

oubhwnN-~

6.09 TESTING OF INSTALLED PIPE AND MANHOLES

A. An infiltration, ex-filtration test or low pressure air test shall be performed on
gravity sewer lines in accordance with Texas Commission on Environmental
Quality, ASTM C 924 (Standard Practice for Testing Concrete Pipe Sewer Lines
by Low-Pressure Air Test Method) or ASTM F 1417 (Standard Test Method for
Installation Acceptance of Plastic Gravity Sewer lines Using Low Pressure Air).

B. Deflection testing of gravity sewer lines shall be conducted after completion of
final backfill and grading for piping installed in areas that will not be paved. In
areas where gravity sewer piping is installed beneath paving, deflection testing
shall be conducted after subgrade preparation is completed. Such initial testing
shall be conducted 30 days or longer after piping has been inspected and
backfilled. In the event of a failed test, the line will be repaired and retested 30
days after the backfill has been replaced. No pipe shall exceed a deflection of
5%. The deflection test shall be conducted using a rigid ball or mandrel having an
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6.10

6.11

inside diameter equal to 95% of the inside diameter of the pipe. The test shall be
performed without mechanical pulling devices, and shall be in accordance with
the requirements of the Texas Commission on Environmental Quality.

. Sanitary sewer force mains shall be hydrostatically tested similarly to gravity

sewer lines with the exception that force mains shall be hydrostatically tested at
125 PSI for a minimum of eight (8) hours in lieu of low pressure air testing. Air
release valves shall be isolated by closing the gate valve installed between them
and the force main during pressure testing. Maximum allowable leakage for
force mains having rubber gasketed joints shall be 10.63 gallons per inch of
nominal pipe diameter per mile of pipe per 24-hour period and shall be pro-rated
according to actual pipe lengths and nominal diameters and adjusted for actual
length of time tested.

Manholes shall be made watertight and shall be tested, independently of the
wastewater lines by hydrostatic ex-filtration testing or vacuum testing, to ensure
that no leakage is present. All tests shall be conducted after back fill of the
manhole. If a manhole fails a leakage test, the manhole shall be made watertight
and retested. Testing shall be accomplished in accordance with the
requirements of the Texas Commission on Environmental Quality’s "Design
Criteria for Sewerage Systems".

. In addition to deflection and pressure testing, the City Engineer may require that

certain sewer installations be videoed after completion of construction if
necessary to ensure that City requirements are met.

Copies of all test results shall be given to the City and any Municipal Ultility
District with jurisdiction with the project closeout documents.

EXISTING FACILITY CROSSINGS

Installation of a sanitary sewer line across a proposed or existing highway,
county road, public street, railroad, pipeline, or drainage way shall conform to the
requirements of Section 6.11.

ADDITIONAL STANDARDS

Construction Features - In conjunction with the design, the engineer shall
determine the extent of, and fully detailed on the plans, all special construction
features required to complete the project in a safe, convenient, and economic
manner.

Bore and Jack - Bore and jack sections shall be specifically approved by the
Department of Public Works and clearly shown on plans by location and footage.
Refer to the City of Missouri City Standard Details. The following criteria are
generally used as a basis for setting bore and jack sections.

1. Public Streets - All existing public streets are to be bored and jacked
regardless of surface. Bore and jack length shall be computed as
roadway width at proposed bore plus five feet (5') to either side.
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Driveways - Whenever it is cost effective, concrete driveways in good
condition shall be bored and jacked. Bore and jack length shall be
computed as driveway width at bore plus three feet (3') to either side.
Where driveways cross culvert pipe sections along open ditch streets and
the proposed wastewater main is in close proximity and parallel to the
culvert pipe, the length of bore shall be the same as the length of culvert

pipe.

Sidewalks - When the wastewater line crosses under a sidewalk four feet
(4') or more in width and in good condition, the sidewalk shall either be
bored and jacked or the sidewalk shall be removed and replaced to the
City of Missouri City criteria, whichever is cost effective. Bore and jack
length shall be at least the width of the sidewalk. The proposed type of
construction shall be noted on the plans.

Trees - When saving trees and shrubs in a previously developed area is a
consideration, all trees six inches (6") and larger in diameter within ten
feet (10") of the centerline of the water main must be noted on the plans.
The water main shall be bored and jacked within the drip line of any tree
larger than six inches (6") in diameter.

Bore Pits - Bore pits shall be at least three feet (3') from back of curb and
five feet (5') from back of curb on a major thoroughfare. Bore pits in
highway, county road, or railroad right-of-way shall conform to these
requirements and to the requirements of the crossing permit and/or use
agreement. All bore pits shall be shored in accordance with OSHA
requirements. Bore pits and/or receiving pits to be located in street or
driveway paving, shall be shown on plans.

Open Cuts — Open cuts require specific approval of the Department of
Public Works. Where open cuts are allowed in street paving, plans shall
call for steel plate covers to be installed and maintained over the cut
during periods when contractor is not actively engaged in work at the site.
Streets that are open cut shall be "saw cut" prior to pavement removal.
Saw cut shall be full depth.

C. All existing developed areas shall be restored to original condition after
construction.

D. Proper barricading and signage, conforming to the Texas Manual of Uniform
Traffic Control Devices' latest edition, shall be required on all projects. Adequate
signage for vehicular and pedestrian traffic shall be installed. A ftraffic control
plan shall be submitted to the City of Missouri City and approved by the
Department of Public Works for all streets open to travel by the public.

CHAPTER 6

END OF CHAPTER
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7.01

CHAPTER 7

STORM WATER SYSTEM DESIGN REQUIREMENTS

GENERAL

This chapter includes the minimum design requirements for public and private
storm water systems within the city limits and the extra-territorial jurisdiction of
the City of Missouri City.

The Missouri City Public Works Department shall approve storm water system
plans for all public improvements within the Missouri City city limits or
extraterritorial jurisdiction. Construction shall conform to the City of Missouri City
Construction Details.

Construction plans for private improvements, within public right-of-ways and
public easements or that connect to or affect the public infrastructure shall be
approved by the City of Missouri City subject to the requirements of this manual
and are subject to review and approval using the process defined in this manual.

Design, construction and sizing of all storm water systems shall meet or exceed
the requirements of the City of Missouri City, Fort Bend County Drainage District,
Harris County Flood Control District or Brazoria County, as applicable, and all
other entities having jurisdiction.

All drainage systems that are to become a maintenance responsibility of the City
of Missouri City shall be enclosed storm sewers, except as specifically approved
by the Department of Public Works.

Public storm sewers are defined as sewers and appurtenances that provide
drainage for a public right-of-way, or more than one private tract, are located in
public right-of-way or easement and have been accepted by the City. Private
storm sewers provide internal drainage for reserves or tracts within the private
development. Private storm sewer connections to public storm sewers shall
occur at a manhole or at the back of an inlet as approved by the Department of
Public Works. All private storm sewers within the public right-of-way shall be
constructed in conformance with these Standards.

. All calculations and design drawings shall be prepared under the supervision of a

Professional Engineer trained and licensed under the disciplines required by the
project scope. The final design drawings and all design calculations must be
sealed, signed, and dated by the Professional Engineer responsible for the
development of the drawings.

. All final plats shall contain minimum slab elevation, with reference to the most

current vertical datum from the most current FEMA floodmaps.
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All open ditch subdivision shall include driveway culvert size information on
recorded plat. Flow lines of the culverts shall be set according to the overall
design of the subdivision.

DEFINITIONS

Conduit - Any open or closed device for conveying flowing water.

. Drainage Area Map - Area map of watershed that is subdivided to show each

area served by each subsystem.

Hydraulic Grade Line - A line representing the pressure head available at any
given point within the drainage system.

Redevelopment - A change in land use that alters the impervious cover from
one type of development to either the same type or another type, and takes
advantage of the existing infrastructure in place as a drainage outlet.

In-fill Development - Development of open tracts of land in areas where the
storm drainage infrastructure is already in place and takes advantage of the
existing infrastructure as a drainage outlet.

Rational Method - A method for calculating the peak run-off for a storm drain
system using the following equation Q=CiA for run-off, typically utilized for
drainage areas of less than 200 acres.

Design Storm Event - Rainfall intensity upon which the drainage facility will be
sized.

. Positive Overflow Pathway - The surface flow, through designated routes, of

the collective sheet flow of stormwater that results when the minor drainage
system has reached capacity.

Rainfall Frequency - Probability of a rainfall event of defined characteristics
occurring in any given year. The National Weather Service publishes information
on rainfall frequency. For the purpose of storm drainage design, the following
frequencies are applicable:

1. 2-year frequency - a rainfall intensity having a 50 percent probability of
occurrence in any given year, or nominally likely to occur once every 2
years.

2. 3-year frequency - a rainfall intensity having a 33 percent probability of
occurrence in any given year, or nominally likely to occur once every 3
years.

3. 5-year frequency - a rainfall intensity having a 20 percent probability of
occurrence in any given year, or nominally likely to occur once every 5
years.

4. 10-year frequency - a rainfall intensity having a 10 percent probability of
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occurrence in any given year, or nominally likely to occur once every 10
years.

5. 25-year frequency - a rainfall intensity having a 4 percent probability of
occurrence in any given year, or nominally likely to occur once every 25
years.

6. 100-year frequency - a rainfall intensity having a 1 percent probability of
occurrence in any given year, or nominally likely to occur once every 100
years.

Sheet Flow - Overland storm run-off that is not conveyed in a defined conduit
and is typically in excess of the capacity of the conduit.

Manning’s Equation: V = (K/n) R¥3 S¢*

a. Where: K= 1.49 for English units,

1.0 for metric units

b. V = velocity (ft./sec or m/sec)

c. R = hydraulic radius (ft. or m) (area/wetted perimeter)
d. S =friction slope (headloss/length)
e. n=0.013 for concrete pipes,
f. n=0.024 for CMP pipes

Continuity Equation: Q = VA
g. Where: Q = discharge (cfs or cms)
h. V = velocity (ft/sec or m/sec)
i. A =cross sectional area of conduit (square feet or square meters)

. FEMA - Federal Emergency Management Agency.

. HCFCD - Harris County Flood Control District.

FBCDD — Fort Bend County Drainage District.
DESIGN REQUIREMENTS

Storm Water Goals: The goal of all drainage design within the city limits and the
extra-territorial jurisdiction of Missouri City is the prevention of structure flooding
and the maintenance of one lane passable in each direction on major
thoroughfares during a 100-year storm event. This is accomplished through
application of various drainage enhancements, such as storm sewers, roadside
ditches, open channels, detention and overland (sheet) run-off. The combined
system is intended to prevent structural flooding from extreme events up to a
100-year storm. Recognizing that each site has unique differences that can
enhance the opportunity to provide proper drainage, the intent of these criteria is
to specify minimum requirements that can be modified provided that the objective
for drainage standards is maintained. Street ponding of short duration is
anticipated and designed to contribute to the overall drainage capability of the
system. Storm sewers and roadside ditch conduits are designed as a balance of
capacity and economics. These conduits are designed to convey less intense,
more frequent rainfalls with the intent of allowing for traffic movement during
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these events. When rainfall events exceed the capacity of the storm sewer
system, the additional run-off shall be stored or conveyed overland in a manner
that reduces the threat of flooding to structures and maintains mobility on major
thoroughfares. All storm water systems shall also be designed to be in
conformance with the City of Missouri City Storm Water Quality Manual.

. All drainage projects within the City shall be tied to the Missouri City Monument

System and a datum adjustment shall be provided, if necessary, between the
City datum and the governing FEMA Flood Insurance Rate Map.

Drawing sets shall include a drainage area map, which will contain calculations of
flow by the rational method.

. Drainage systems for curb-and-gutter pavements shall be underground closed

conduits; individual residential lot drainage is exempt. Drainage systems for
pavements without curb and gutter shall be roadside open-ditch sections. Open-
ditch drainage requires specific approval of the Department of Public Works.

Storm water systems shall be designed in accordance with either the HCFCD
Criteria Manual or the FBCDD Criteria Manual as appropriate for the location of
the property. Other criteria may be submitted for consideration by variance. Itis
the submitter’s responsibility to fully justify any requested variance.

The system hydraulic calculations for the storm sewer design storm and the 100-
year storm, including design storm hydraulic grade line calculations, sealed by a
Texas Registered Professional Engineer, shall be provided with all storm water
system plans. An electronic spreadsheet shall be submitted showing pipe sizes,
material, design criteria and calculations for each section (manhole-to-manhole)
of the storm water system.

Private storm water systems along private streets shall be designed to the
standards of public storm water systems.

. The lowest chord of all bridges shall be a minimum of twelve inches (12”) above

the 100-year water surface elevation, or, at or above the level of natural ground,
or in accordance with the Federal Emergency Management Agency (F.E.M.A.)
regulations latest revisions, whichever is greater.

All storm sewer designs and drainage plans for new developments shall include
protection from the 100-year storm event through the use of positive overflow
pathways. All positive overflow pathways for extreme events shall be contained
within exclusive reserves and shall not be part of a residential lot unless the 100-
year event is contained within a below grade conduit. If the 100-year event is
contained within a below grade conduit, then the conduit shall be within the right-
of-way and/or an exclusive storm sewer easement as outlined in Section 7.05.

Storm sewer plan and profile sheets shall include 3-year hydraulic grade line and
100-year water surface elevation shown on the storm sewer profiles.

STORM SEWER DESIGN REQUIREMENTS
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A. Design Frequency

1. Newly Developed Areas: The minimum design storm event for sizing
storm sewers in newly developing areas will be in accordance with the
current, applicable county drainage manual.

2. Redevelopment or In-fill Development: The existing storm drain will be
evaluated using the requirements of the applicable county drainage
design manual assuming no development takes place. The storm drain
will then be evaluated with the development in place.

i. If the proposed redevelopment has a lower or equal impervious
cover, no modifications to the existing storm drain are required.

ii. If the hydraulic gradient of the existing storm drain is below the top
of curb, no improvements to the existing storm drain are required.

ii. If the hydraulic gradient is above the top of curb, and no structures
are threatened, the applicant must check with the City to see if a
Capital Improvement Project is proposed that will require a capital
contribution. If no Capital Improvement Project is in place for the
subject system and no structural flooding is threatened by the
project and the amount of street ponding meets City criteria, then
no improvements to the existing storm drain are required.

iv. If the hydraulic gradient indicates that structures are threatened by
flooding, the applicant has the option of either making
improvements to the existing storm drain or providing on-site
detention.

B. Storm sewers shall have a minimum clearance of six inches (6”) from all other
utilities. The clearance shall be measured from the outside wall of the pipe.

C. Design storm runoff shall be calculated in accordance with the “Drainage Criteria
Manual for Fort Bend County, Texas“ or the “Harris County Flood Control
Manual", whichever is applicable.

D. Minimum depth of a storm sewer (measured to the top of pipe) shall be twenty-
four inches (24”) below top of curb or finished grade, whichever is lower.

E. Minimum size storm sewer for main and inlet lead shall be twenty-four inch (24”).

F. Storm sewers shall be bedded using cement stabilized sand as shown in the City
of Missouri City Standard Construction Details.

G. Pipe Material Considerations
1. Storm sewer and culvert pipe shall be precast reinforced concrete pipe,
unless specifically approved by the Department of Public Works.

Concrete pipe shall be manufactured in conformance with the
requirements of ASTM C 76, “Reinforced Concrete Culvert, Storm Drain,
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CHAPTER 7

and Sewer Pipe”, current revision. Reinforced concrete pipe shall be
Class Ill or stronger. The design engineer shall provide for increased
pipe strength when conditions of the proposed installation exceed the
allowable load for Class Ill pipe. All concrete pipe shall have rubber
gasket joints meeting the requirements of ANSI/ASTM C 443, “Joints for
Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets”,
current revision. When specifically approved by the Department of Public
Works, reinforced concrete arch and elliptical pipe conforming to ASTM
C506 and C507, respectively, current revision, may be installed in lieu of
circular pipe. Reinforced concrete box culverts shall meet the minimum
requirements of ASTM C1577, “Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and Sewers”, current revision. Box
culvert joints may be sealed with rubber gaskets meeting the requirement
of ASTM C1677 “Joints for concrete box culverts using rubber gaskets” or
the joint may be sealed with RAM-nek. Pipe joints for arch and elliptical
pipe shall be sealed using RAM-nek or approved equal. For equals, refer
to the City of Missouri City Approved Products List.

Reinforced concrete pipe, as described in Section 7.04 G.1 shall meet or
exceed the following minimum requirements:

Pipe LRFD

Class Maximum Cover (Ft)
1 17
v 25

Reinforced concrete pipe installed at a depth greater than twenty-five feet
(25’) shall be designed by the engineer for the specific installation and
approved by the City Engineer. Reinforced concrete pipe shall be
designed in accordance with the American Concrete Pipe Association,
“Concrete Pipe Design Manual’. Maximum cover on the pipe shall be
measured from the top of pipe to the ultimate finished grade or natural
ground, whichever is greater.

Storm sewer outfalls into open channels shall be constructed using
corrugated steel pipe. Corrugated steel pipe shall be manufactured in
conformance with the requirements of ASTM A762 and A742, current
revisions. Pipe joints and fittings shall meet the minimum requirements of
these specifications and shall have an O-ring gasket seal meeting the
requirements of ASTM C443, current revision. (See the City of Missouri
City Construction Details). Aluminized steel pipe is not allowed.
Galvanized pipe shall be polymer-coated for all outfall and back-slope
drain structures.
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4. Corrugated steel pipe shall have a minimum thickness as follows:

7.

Pipe Size Corrugations Minimum Thickness
(Inches) (Inches)
24 2-2/3" X V" 0.064
30 - 48 2-2/3" X V2" 0.064
54 -72 3" x1"or5" X 1” 0.064
78 - 102 3"x1”or5" X 1” 0.079

Bedding for corrugated steel pipe shall be cement stabilized sand and
shall have a minimum density of ninety-five percent (95%) Standard
Proctor. Corrugated steel pipe less than thirty feet (30’) deep shall have
the minimum thickness given above. Corrugated steel pipe larger than
fifty-four inches (54”) in diameter and greater than thirty feet (30’) deep
shall be designed by the engineer for the specific installation and
approved by the City Engineer. Corrugated steel pipe shall be designed
in accordance with the American Iron and Steel Institute, “Handbook of
Steel Drainage and Highway Construction Products”.

Storm sewer outfalls shall have slope protection to prevent erosion.
Outfall design shall conform to FBCDD or HCFCD standards, as
appropriate. Slope protection may be constructed of slope paving. Slope
paving shall be four-inch (4”) thick, five (5) sack concrete with one-half
inch (1/2”) steel rebar on twenty-four-inch (24”) centers, each way. Slope
protection texturing shall be required where public access is likely. Refer
to the City of Missouri City Standard Construction Details for minimum
dimensions.

Private storm sewer systems may be reinforced concrete pipe, high-
density polyethylene pipe, PVC pipe of minimum SDR 35 rating or A-2000
PVC pipe. Reinforced concrete pipe is required within the public right-of-
way and public easements.

Flexible pipe (HDPE) is allowed but must be designed per project.

H. Velocity Considerations

1.

CHAPTER 7

Storm sewers shall be constructed to flow in sub-critical hydraulic
conditions if possible.

Minimum velocities shall not be less than 3 feet per second with the pipe
flowing full, under the design conditions.

Maximum velocities shall not exceed 8 feet per second without use of
energy dissipation system at the outfall to a channel or pond.

Maximum velocities shall not exceed 10 feet per second.

Minimum acceptable slopes in reinforced concrete pipe storm sewers

7-7 CoMC IDM — Updated 2019



shall be:

Size of Fall in Feet
Pipe

(Inches) (Per 100 Feet of Sewer)
24 0.18
30 0.13
36 0.10
42 0.08
48 0.07
54 0.06
60 0.05
66 0.045
72 0.040
18 0.036
84 0.033
90 0.030
96 0.028

I. Pipe Sizes and Placement

1.

7.

Use storm sewer and inlet leads with at least 24-inch (24") inside
diameter or equivalent cross section within the public right-of-way or
along private streets. Box culverts shall be at least 3 feet by 2 feet (3' x
2'). Closed conduits (circular, elliptical, or box) shall be selected based
on hydraulic principals and economy of size and shape.

Larger pipes upstream should not flow into smaller pipes downstream
unless construction constraints prohibit the use of a larger pipe
downstream, or the improvements are outfalling into an existing system,
or the upstream system is intended for use in detention.

Match crowns of pipe at any size change unless depth constraints or
other conditions justify matching flow-lines.

Locate storm sewers in public street rights-of-way or in approved
easements.

Cast-in-place concrete storm water conduits require a variance from the
City Engineer.

All storm sewers and inlet leads shall be laid in a straight line. Changes
of alignment shall be accomplished using precast bends in lieu of
manholes for RCB or manholes only where applicable.

Center storm sewers in side lot storm sewer easements.

J. Consideration of Overland Flow

CHAPTER 7
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1. All storm sewer designs shall include provisions for an overland positive
overflow pathway to accommodate storm water that exceeds the capacity of
the storm sewer system.

2. Design Frequency: Design frequency for consideration of overland sheet flow
shall consider extreme storm events that exceed the capacity of the
underground storm sewer system resulting in ponding and overland sheet
flow through the development to the primary outlet. The minimum design
frequency for overland sheet flow shall be the 100-year design storm.

3. Relationship of structures to street or parking lot ponding: All structures shall
be a minimum of one foot (1) higher than the highest level of ponding
anticipated resulting from the extreme event analysis.

4. Calculation of Flow

i. Streets shall be designed so that consecutive high points in the
street will provide for a gravity flow of drainage to the ultimate
outlet.

ii. For non-major thoroughfare streets, the maximum depth of
ponding at any point on the gutter line shall be a maximum of
eighteen inches (18”) above the gutter line.

iii. Sheet flow between lots can be provided only through a defined
drainage easement. All positive overflow pathways for extreme
events shall be contained within exclusive reserves and shall not
be part of a residential lot unless the 100-year event is contained
within a below grade conduit. If the 100-year event is contained
within a below grade conduit, then the conduit shall be within the
right-of-way and/or an exclusive storm sewer easement as
outlined in Section 7.05.

iv. A map shall be provided to delineate extreme event flow direction
through a proposed development and how this flow is discharged
to the primary drainage outlet.

v. In areas where ponding occurs and no positive overflow pathway
exists, then a calculation shall be provided showing that run-off
from the 100-year event can be conveyed and remain in
compliance with the other requirements of this section.

K. Consideration of Street Ponding

1. Design storm flow shall meet Fort Bend County or Harris County criteria,
whichever is applicable. The storm sewer system must convey flows
from a 100-year storm event without ponding water in the street at levels
that exceed the maximum allowable level. Street ponding elevations shall
be shown on the drainage area map and/or the plan and profile sheets in
all construction plans. Street ponding for the 100-year storm shall not
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2.

exceed the following.

i. The maximum allowable ponding level for a minor or collector
street is the lowest of the following: (1) one foot (1°) above natural
ground; (2) eighteen inches (18”") above the gutter line; or (3) one
foot (1’) below the lowest slab elevation for a 100-year storm
event.

i. The maximum amount of ponding allowed on a major
thoroughfare is twelve inches (12") above the outside (non-
median) gutter line. For a major thoroughfare, the minimum
median top of curb elevation shall be at or above the 100-year
flood plain elevation.

Drainage calculation, along with water surface or hydraulic grade line
profiles shall be submitted to the Department of Public Works for
approval.

L. Starting Water Surface and Hydraulic Gradient

1.

2.

The hydraulic gradient shall be calculated assuming the 25-year design
storm water surface elevation as the starting water surface. For higher
runoff rates, top of pipe shall be used.

At drops in pipe invert, should the upstream pipe be higher than the
hydraulic grade line, then the hydraulic grade line shall be recalculated
assuming the starting water surface to be at the top of pipe at that point.

For the Design Storm, the hydraulic gradient shall at all times be below
the gutter line for all newly developed areas.

M. Manholes

1.

CHAPTER 7

Manholes shall be installed at the following locations:
i.  Size or cross-section changes of storm sewers.
i. Inletlead and storm sewer intersections.
ii.  Changes in pipe grade or alignment.
iv.  Street intersections.
v. A maximum spacing of 500 feet measured along the conduit run.

Use manholes for existing monolithic-concrete storm sewers at the same
locations as above except for intersections of inlet leads unless a
manhole is needed to provide maintenance access at those intersections.

Manholes shall be placed on lot lines to the maximum extent practical.
Do not place manholes in driveways or in the street in front of, or
immediately adjacent to, a driveway.

Manhole covers shall be cast iron, traffic bearing, type ring and cover with

the words “Storm Sewer” and “Dump No Waste” cast into the cover with
Missouri City emblem in center (see standard details).
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5. Cast-in-place manhole shall utilize 4000 psi minimum concrete with 11b

fiber mesh per yard required.
N. Inlets

1. Inlet capacity for the design storm shall be computed using a maximum
water surface elevation equal to the top of curb at the inlet. Design
capacity for inlets shall not exceed the capacities below.

Inlet Typical Application Maximum Capacity (cfs)
Type A Parking Lots / Small Areas 2.5
Type B-B Residential / Commercial 5.0
Type C Residential / Commercial 5.0
Type C-1 Commercial 10.0
Type C-2 Commercial 15.0
Type C-2A Commercial 20.0
Type D Parking Lots 2.0
Type D-1 Small Areas 2.5
Type E Swales / Roadside Ditches 20.0
Type H-2 Residential / Commercial 5.0

2. Type B-B inlets are not allowed for new construction.

3. Curb inlets shall be spaced and sized to intercept the calculated runoff for
the design storm. The water surface elevation at the inlet shall be less
than or equal to the gutter line for the design storm flow.

4. Do not use beehive grate inlets or other specialty inlets.

5. Do not use grate top inlets in unlined roadside ditch.

6. Do not locate inlets adjacent to esplanade openings without prior
approval.

7. Place inlets on side streets intersecting major streets, unless justification
based on special conditions can be provided.

8. Only one inlet connection is permitted to any one inlet. Connections shall
not be made to the short sides of the inlet. Design the connection not to
exceed the outlet pipe capacity minus the greater of either the capacity
listed in Section 7.04 N. 1, or the calculated inlet inflow.

9. For all new construction, convey public or private alleyway drainage to an
inlet prior to entering the public street drainage system.

10. Locate inlets at low points in the gutter.
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11.

12.

13.

14.

Valley gutters across intersections are not permitted.

Maximum travel distance of water in the street to a curb inlet shall be
three hundred feet (300’) on a major thoroughfare and in a commercial
area. The maximum travel distance of water in the street permitted in a
single-family residential area shall be six hundred feet (600’).

Backslope swale interceptors shall be placed in accordance with the
requirements of Fort Bend County or Harris County, whichever is
applicable.

Backfill around inlets with 1.5 sacks per ton of cement stabilized sand to
the bottom of the pavement subgrade.

O. Public storm sewers shall be located within a public street right-of-way or a storm
sewer easement, dedicated to the public and adjoining a public street right-of-
way. Public storm sewers shall not be allowed in back lot easements.

P. Storm Sewer alignment within a public street right-of-way.

1.

All storm sewers that are deeper than five feet (5°) shall be centered in an
exclusive easement parallel and adjoining the right-of-way, as required by
Section 7.05.

Usable right-of-way is defined as the area located from two feet (2)
behind curb to the usable right-of-way line.

All storm sewers placed in the usable right-of-way shall be centered
inside the usable right-of-way. The outside edge of pipe shall be no
closer than two feet (2’) to the edge of right-of-way.

The initial estimate for the placement of the storm sewer in the usable
right-of-way shall be equal to the pipe depth, plus two pipe diameters,
rounded up to the nearest five foot increment. If the required amount of
easement exceeds the usable right-of-way then an exclusive easement
parallel and adjoining the right-of-way, as required by Section 7.05.

Alternate locations for a storm sewer require specific approval of the
Department of Public Works.

7.05 STORM SEWER EASEMENT REQUIREMENTS

A. Storm Sewer Easements - the following minimum easement widths are required:

1.

2.

CHAPTER 7

For storm sewers ten feet (10°) or less in depth the minimum width shall
be equal to the depth to the flowline plus two pipe diameters or fifteen feet
(15’), whichever is greater, with the storm sewer centered in an exclusive
easement, except as specifically approved by the City Engineer.

For storm sewers ten feet (10°) to fifteen feet (15°) in depth the minimum
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width shall be equal to the depth to the flowline plus two pipe diameters or
twenty feet (20’), whichever is greater, with the storm sewer centered in
an exclusive easement, except as specifically approved by the City
Engineer.

3. For storm sewers greater than fifteen feet (15’) in depth, the minimum
width of an exclusive easement shall be determined by the City Engineer.

4. For all easements specified in section 2.4.6, a minimum distance of five
feet (5’) must be maintained from the easement line to the outside edge
of the storm sewer.

5. Where approvals are granted for a special use or combination easement
located along side lot, the minimum width shall be determined on a case-
by-case basis and subject to approval of the City Engineer.

6. A drainage reserve in lieu of an easement is required, when the width
meets or exceeds all easement requirements. Variation from this
standard requires City Engineer's approval. Ownership of the reserve
must be indicated on the plat.

7. For specifically approved storm sewers located in an exclusive easement
adjacent to public rights-of-way, the minimum easement width shall be
ten feet (10°). The easement width shall meet or exceed all other
easement requirements.

B. Alignment within an exclusive storm sewer easement.

1. Storm sewers placed in easements shall be located along the centerline
of the easement, unless otherwise approved by the Department of Public
Works or as required in Section 7.05.

2. Storm sewers within easements shall be placed no closer than five feet
(5’) measured from the outside edge of the pipe to the edge of an
easement, except when adjoining another easement or public right-of-
way where the distance may be reduced to two feet (2'). The storm
sewer shall be placed in the center of the easement. When the storm
sewer easement adjoins a public right-of-way, the easement may be
reduced to a minimum of ten feet (10’) and the storm sewer may be
aligned closer to the right-of-way line, as long as required clearances are
met, with specific approval of the City Engineer.

7.06 OPEN CHANNEL DESIGN AND ROADSIDE DITCHES REQUIREMENTS
A. Design of Open Channels.

1. Open channels shall be designed according to methods described in the
HCFCD or FBCDD Criteria Manual, as appropriate.

2. Design standards for channel construction shall follow the requirements
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specified in the HCFCD Criteria Manual or FBCDD Criteria Manual, as
appropriate.

Design standards for outfalls into channels shall conform to those in the
HCFCD or FBCDD Criteria Manual, as appropriate.

B. Design of Roadside Ditches.

1.

CHAPTER 7

Roadside ditch design is permissible only for single-family residential lots
with individual tracts equal to or larger than 1 acre.

The design storm event for the roadside ditches shall be a minimum of 2-
year rainfall.

Design capacity for a roadside ditch shall be to 0.5 feet below the edge of
pavement or the natural ground at the right of way line, whichever is
lower.

The design must include an extreme event analysis to indicate that
structures will not be flooded.

Velocity Considerations.

i. For grass-lined sections, the maximum design velocity shall be 3.0
feet per second during the design event.

ii. A grass-lined or unimproved roadside ditch shall have side slopes
no steeper than three horizontal to one vertical (3:1), or as soil
conditions will permit.

iii. Minimum grades for roadside ditches shall be 0.1-foot per 100
feet.

iv. Calculation of velocity will use a Manning's roughness coefficient
(n) of 0.04 for earthen sections and 0.015 for concrete lined
ditches.

v. Use erosion control methods acceptable to the City when design
velocities are expected to be greater than 3 feet per second.

Determination of Water Surface Elevation.

i. Water surface elevations shall be calculated using Manning's
Equation and the Continuity equation.

i. For the design storm event, the water surface shall be calculated
to remain within banks.

Design of Culverts.

i. Head losses in culverts shall conform to TxDOT Hydraulics
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Manual, Chapter 4, Culverts.

Residential culverts shall be per the approved products list,
installed in accordance with the Missouri City Standard Details.
Corrugated metal pipe will only be approved for railroad crossings.
All driveway installations shall include safety end treatments.

Culverts will be placed at all driveway and roadway crossings, and
other locations where appropriate.

Roadside culverts are to be sized based on drainage area.
However, the minimum culvert sizes within a residential
subdivision shall be no less than 18 inches. Calculations shall be
provided for review. The size of culvert used shall not create a
head loss of more than 0.20 feet greater than the normal water
surface profile without the culvert.

Storm water discharging from a ditch into a storm sewer system
must be received by use of an appropriate structure (i.e., stubs
with ring grates or Type E inlets).

8. Invert Protection.

Ditch invert protection shall be used when velocities exceed 3 feet
per second.

Ditch invert protection will be used at the upstream and
downstream ends of all culverts.

9. Depth and Size Limitations.

Maximum depth shall not exceed five feet (5'), measured from
adjacent edge of pavement.

Roadside ditch bottoms shall be at least 2 feet (2') wide, unless
design analysis will support a narrower width.

Ditches in adjoining and parallel easements shall have top of bank
not less than two feet (2') from the outside easement line.

10. Location of Roadside Ditches

CHAPTER 7

Roadside ditches shall be completely contained within the road
right-of-way.

There shall be a minimum distance of four feet (4’) from the edge
of pavement and the inside high bank of roadside ditches. There
shall be a minimum distance of two feet (2’) between the outside
high bank of the ditch and the road right-of-way.

Roadside ditch side slopes shall not exceed 3 H:1 V.
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7.07 STORM WATER DETENTION REQUIREMENTS

A. The intention of storm water detention is to mitigate the effect of the new
development on an existing drainage system. An engineer may provide
calculations using acceptable design criteria to show that the impact can be
mitigated using detention criteria different from the requirements of the FBCDD
or HCFCD Criteria Manuals.

B. Application of Detention

All development/redevelopment must be designed in a way that mitigates the
effects of the development on other properties. In other words, post-
development peak runoff for the design storm(s) event must be less than or
equal to pre-development peak runoff. This will be accomplished through the use
of on-site storm water detention facilities designed to mitigate storms up to and
including the 100-year (1%) event. In some watersheds where mitigation is
performed on a regional basis, individual detention sites may not be required. It
is the responsibility of the project owner to coordinate with City staff to determine
whether regional detention or individual mitigation facilities are necessary for the
development.

The use of on-site detention is required when reported incidence of structural
flooding exists, or when in-fill or redevelopment will result in a potential threat to
existing structures unless the current infrastructure is improved, or when
detention is required in accordance with the appropriate, adopted watershed
master drainage plan, when post development flows result in street ponding
levels which exceed City requirements, or if in the opinion of the City Engineer
post development flows will have an adverse impact on adjacent properties. If
the City has developed a plan for a regional detention facility to serve a
watershed, then the development is responsible for all costs of constructing the
system to convey flows from their project to the regional facility. The City may
elect to participate in oversizing of this conveyance if regional drainage interests
are served.

When development occurs within the 100-yr floodplain, compensatory storage
within the detention pond is required to offset the amount of fill placed within the
regulatory floodplain.

Detention may not be required under the following conditions.

1. If redevelopment occurs without increasing the overall impervious
character of the site, then no detention will be required by the City unless
the application of detention will prevent existing structure flooding or bring
the street ponding level on a major thoroughfare to within City
requirements.

2. If the proposed development has less or equal impervious land cover
than that used in the design of the storm sewer system as shown on the
drainage area map in the roadway construction plans or other hydraulic
computations.
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3. If the hydraulic grade line from the current design storm of the receiving
storm sewer system remains below the elevation of the gutter throughout
the system with the proposed development included and considering
ultimate conditions of the storm sewer watershed.

C. Detention volume for redevelopment areas is calculated on the basis of the
amount of area of the redeveloped impervious cover.

D. Private parking areas, private streets, and private storm sewers may be used for
detention provided the maximum depth of flooding does not exceed six inches
(6”) directly over the inlet. Underground detention facilities may be proposed for
consideration by the City.

E. Calculation of Outlet Size.

1. Detention pond discharge pipe into an existing storm sewer line or
existing City of Missouri City or other public entity facility:

i.  Maximum pool elevation at or below the design hydraulic grade at
the outfall - The discharge line shall be sized for the Design Storm
with the outfall pipe flowing full. The pond will float on the drainage
system to provide maximum benefit.

ii. Maximum pool elevation at or above the hydraulic grade at the
outfall. Provide a reducer or restrictor pipe to be constructed
inside the discharge line. The discharge line shall be sized for the
Design Storm with the outfall pipe flowing full.

iii.  Reducer or Restrictor Pipes shall be sized as follows:

(1) The reducer or restrictor will be sized for undeveloped rate
of discharge at no greater than 0.5 cubic feet per second
per acre unless capacity for a greater flow rate is verified in
the receiving system and approved by the City Engineer.

(2) Use the following equations to calculate the required
outflow orifice:
Q=CA (29)1/2 (h)1/2
D=Q"2/(225h) "™

Where:
Q = outflow discharge (cfs)
C=038

A = orifice area (square feet)

g = gravitational factor (32.2)

h = head, water surface differential (feet)
D = orifice diameter (feet)

(3) Restrictor shall be either of the required diameter or of the

equivalent cross-sectional area. The orifice diameter D
shall be a minimum of 0.5 feet.
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Vi.

In addition to a pipe outlet, the detention basin shall be provided
with a gravity spillway that will protect structures from flooding
should the detention basin be overtopped.

Detention ponds shall maintain a minimum freeboard of one foot
(1’) between the top of bank and the 100-year water surface
elevation. Trash rack is required at the pond outfall.

Pond outfall pipe to the roadside ditch system shall be tied to the
nearest driveway culvert. No direct outfall to a city maintained
ditch is allowed. All outfall pipe configuration must conform to the
slope of the receiving ditch.

F. Detention Facility Ownership and Easements.

1.

CHAPTER 7

Private Facilities:

Vi.

Vii.

Pump discharges into a roadside ditch require the submittal of
pump specifications on the design drawings. The maximum
discharge rate of pumped facilities to a roadside ditch is 0.5 cubic
feet per second unless capacity for a greater flow _rate is verified in
the receiving system and approved by the City Engineer. Energy
dissipaters and erosion protection is required for pumped outfalls.
Pump station shall include a back-up pump and emergency power
source, and be designed in accordance with Fort Bend County
Drainage District or Harris County Flood Control requirements as
appropiate.

The City reserves the right to prohibit the use of pump discharges
where their use may aggravate flooding in the public right-of-way.

Responsibility for maintenance of the detention facility must be
indicated on recorded plat or by letter submitted to the City as part
of the design review.

All private properties being served have drainage access to the
pond. Dedicated easements may be required.

No public properties drain into the detention area.

A private maintenance agreement is provided when multiple tracts
are being served.

The subject detention facility/channel is private and designed to
provide drainage/mitigation for the subject development. The
maintenance responsibility of this facility to ensure adequate
drainage/detention is the responsibility of the property owner
and/or its representative. This facility and any maintenance berm
dedicated shall remain free of any encroachment to provide
access for maintenance.
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2.

Public Facilities:

i. Facilities will only be accepted for maintenance by the City in
cases where public drainage is being provided.

i. For those facilities which will be owned and maintained by the
City in the future, requires a maintenance work area of 30-foot
width surrounding the extent of the detention area. Public rights-
of-way, drainage reserves or permanent access easements may
be included as a portion of this 30-foot width.

iii. A dedication of drainage reserve provided by plat is required.
Easements may be used upon approval by City Engineer.

iv.  Proper dedication of public access to the detention pond must be
shown on the plat. This includes permanent access easements
with overlapping public utility easements.

7.08 MINIMUM PLAT AND CONSTRUCTION PLAN REQUIREMENTS

A. Submittal, for review and comment, of one-line drawings is required as part of the
platting process. One line drawings shall include at a minimum:

1.

2.

9.

The definition of lots and street patterns.

The drainage areas for each system.

A definition of the proposed drainage system by single line.
The proposed pipe diameters.

Any proposed or existing drainage easements or rights-of-way.

Floodplain information, including floodplain boundary, if any; FEMA map
number, effective map date and zone.

Sealed supporting engineering calculations for the design storm and the
extreme event.

Analysis of the extreme event and consideration of positive overflow
pathways.

Detention analysis and calculations where required.

B. Minimum construction plan submittals include:

1. A drainage area map shall be included in the construction plans. The
drainage area map shall include:

CHAPTER 7

i. Drainage areas, including areas draining from off-site onto or
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7.09

8.

adjoining the project.
ii. Design storm runoff.
iii. 100-year storm runoff.
iv. Route of overland flow including the overflow to a drainage way
sized to accommodate the 100-year flow.
v. Elevations for the 100-year storm in the outfall channel.
vi. Flow per inlet.
vii. Maximum 100-year ponding elevation.
viii. Street ponding elevations for the 100-year event.
ix. Supporting calculations.

Copies of any documents that show approval of exceptions to the City design
criteria.

Design calculations for storm line sizes and grades, and for detention
facilities, if any.

Design calculations for the hydraulic grade line of each line or ditch, and for
detention facilities, if any.

Existing contour maps and final grading plans of the project.

Plan and profile sheets showing storm water design.

Projects located within a floodplain boundary or within a floodplain
management area shall show the floodplain boundary or floodplain area, as

appropriate, on the drainage area map.

Storm water detention maintenance agreement letters.

All drainage calculations shall be submitted in an electronic, text file spreadsheet.

ADDITIONAL STANDARDS

Construction Features - In conjunction with the design, the engineer shall
determine the extent of, and fully detailed on the plans, all special construction
features required to complete the project a safe, convenient, and economic
manner.

Bore and Jack - Bore and jack sections shall be specifically approved by the
Department of Public Works and clearly shown on plans by location and footage.
The following criteria is generally used as a basis for setting bore and jack
sections.

1. Public Streets - All existing public streets are to be bored and jacked
regardless of surface. Bore and jack length shall be computed as
roadway width at proposed bore plus five feet (5') to either side.

2. Driveways - Whenever it is cost effective, concrete driveways in good
condition shall be bored and jacked. Bore and jack length shall be
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computed as driveway width at bore plus three feet (3') to either side.
Where driveways cross culvert pipe sections along open ditch streets and
the proposed water main is in close proximity and parallel to the culvert
pipe, the length of bore shall be the same as the length of culvert pipe.

Sidewalks - When the storm water line crosses under a sidewalk four feet
(4") or more in width and in good condition, the sidewalk shall either be
bored and jacked or the sidewalk shall be removed and replaced to the
City of Missouri City criteria, whichever is cost effective. Bore and jack
length shall be at least the width of the sidewalk. The proposed type of
construction shall be noted on the plans.

Trees - When saving trees and shrubs in a previously developed area is a
consideration, all trees six inches (6") and larger in diameter within ten
feet (10") of the centerline of the storm sewer main must be noted on the
plans. The storm system shall be bored and jacked within the drip line of
any tree larger than six inches (6") in diameter.

Bore Pits - Bore pits shall be at least three feet (3') from back of curb and
five feet (5') from back of curb on a major thoroughfare. Bore pits in
highway, county road, or railroad right-of-way shall conform to these
requirements and to the requirements of the crossing permit and/or use
agreement. All bore pits shall be shored in accordance with OSHA
requirements. Bore pits and/or receiving pits to be located in street or
driveway paving, shall be shown on plans.

Open Cuts — Open cuts require specific approval of the Department of
Public Works. Where open cuts are allowed in street paving, plans shall
call for steel plate covers to be installed and maintained over the cut
during periods when contractor is not actively engaged in work at the site.
Streets that are open cut shall be "saw cut" prior to pavement removal.
Saw cut shall be full depth.

C. All existing developed areas shall be restored to original condition or better after
construction.

D. Proper barricading and signage, conforming to the Texas Manual of Uniform
Traffic Control Devices' latest edition, shall be required on all projects. Adequate
signage for vehicular and pedestrian traffic shall be installed. A traffic control
plan shall be submitted to the City of Missouri City and approved by the
Department of Public Works for all streets open to travel by the public.

CHAPTER 7

END OF CHAPTER
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CHAPTER 8

DRIVEWAY AND ACCESS REQUIREMENTS

8.01 GENERAL

A. These standards describe the general requirements for driveways and roadway
access.

B. The Missouri City Public Works Department shall approve all non-residential
driveway locations, widths and geometrics that connect to a public street, prior to
construction, within the Missouri City city limits or extraterritorial jurisdiction.

C. A ftraffic impact study may be required as a part of the approval process for
driveways and other roadway access in accordance with Chapter 9 of this
manual. A traffic impact analysis (TIA), when required, shall be prepared by an
individual, group, firm or corporation having demonstrated professional emphasis
and experience in transportation planning, engineering and in the preparation of
similar analyses. The TIA document shall bear the seal and signature of a Texas
Registered Professional Engineer.

D. All driveways shall be constructed in accordance with the Missouri City Standard
Construction Details.

8.02 DEFINITIONS

For the purposes of this chapter, the following words and phrases shall have the
meanings respectively ascribed to them by this section.

Collector Streets - Street routes that have short travel distances and collect traffic from
intracity streets and funnel it into major thoroughfares or other collector streets.

Development - means the new construction of any building, structure or improvement,
or the enlargement of any exterior dimension of any building, structure or improvement.

Commercial Driveway Approach - The portion of a driveway within the public right-of-
way that provides access to property on which an office, retail or commercial center is
located, to a building having more than five dwelling units or to any driveway approach
which accesses property that is primarily used for a non-residential purpose.

Driveway - Entrance to and exit from premises where it is possible to park completely
off the street, and which is not open for vehicular traffic except by permission of the
owner of such private property.

Driveway Approach - A way or place including paving and curb returns between the

street travel lanes and private property that provides vehicular access between the
roadway and said private property.
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Driveway Approach Width - As the term is used here, the width of a driveway
approach refers to the width of driveway pavement at the point where the property line
intersects the driveway pavement.

Lot - means an undivided tract or parcel of land having frontage on a public or private
street, or other approved facility contained within a block and designated on a
subdivision plat by numerical or letter identification.

Intersection - The area embraced within the prolongation or connection of the lateral
curb lines, or, if none, then the lateral boundary lines of two or more roadways, including
public street, private street, commercial driveway, residential driveway, driveway
approach, alley or combination thereof which join one another at, or approximately at,
right angles, or the area within which vehicles traveling upon different roadways joining
at any other angle may come into conflict.

Major Thoroughfare - Street routes that are identified as major thoroughfares as set
forth in the Major Thoroughfare Plan adopted by City Council and as may from time to
time be amended.

Multi-family Dwelling - means a structure containing more than two separate units for
single-family occupancy.

Non-Residential Driveway Approach - A driveway which provides access to property
on which an office, retail or commercial or industrial center is located, or a building
having more than five dwelling units is located or any driveway approach which
accesses property that is primarily used for a non-residential purpose.

Residential Driveway - means a driveway intended to provide access from a public or
private street to a single adjacent detached residential unit.

Right-of-Way - Property that is publicly owned or upon which a governmental entity has
an express or implied property interest (e.g. fee title, easement, etc.) held for a public
purpose. Examples of such public purpose include by way of example and not limitation,
a highway, a street, sidewalks, drainage facilities, sewerage and water facilities.

Street, Private - means a private thoroughfare, not dedicated to public use, which
provides vehicular access from a public street to more than two residential dwelling
units, or two or more commercial or industrial buildings or parking areas.
Street, Public - means any public thoroughfare or right-of-way, dedicated for public use,
which provides vehicular access to adjacent land.
8.03 DESIGN REQUIREMENTS
A. Design Philosophy
Large speed differentials among motor vehicles traveling the same or connecting
roadways creates unsafe driving conditions. Minimizing speed differentials

through the proper design of driveway approaches promotes driver and
pedestrian safety. It is the City's policy to require a driveway design that creates
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no more than a 20 mph maximum speed differential on roadways. The goal of
the City policy is to create a balance between optimal access and safety.

Generally, as the widths of streets and vehicular speeds increase, the number of
driveway approaches should decrease. Driveway approaches accessing major
thoroughfares should be situated in a manner that minimizes the number of
potential conflict points. A single piece of property served by multiple driveways
may increase speed differentials and is generally considered undesirable. For
commercial development shared commercial driveways shall be a requirement.
Regulated access, removing turning vehicles from the traffic stream and
channelization of traffic should be determined on a site-specific basis, taking into
consideration the policies and requirements of the City and other regulating
entities, and following generally-accepted traffic engineering principles.

City policy is to require turn bays and acceleration/deceleration lanes on major
thoroughfares or to utilize equally effective traffic-controlling methods that will
minimize speed differential and increase overall safety.

A sight distance analysis is required for all driveways located within a horizontal
or vertical curve of the frontage roadway.

B. Driveways shall not be located within the functional areas of intersections.

C. Driveway grades shall be minimized. The maximum algebraic change in grade
of driveways allowed on all streets is seven percent (7%).

D. At a signalized intersection in which a public street terminates at the intersection
of a connecting cross street, a driveway shall not be placed on the cross street
as to be in alignment with the terminating street. If the requirements for
driveways otherwise allow the placement of a driveway at that location, the
driveway width shall match the cross-section of the intersecting public street.

E. Driveway approaches shall be built with a circular curb radius connecting the
raised curb of the roadway to the driveway approach in accordance with the
Missouri City Standard Construction Details. In order that the definition of the
location of the edge of pavement for the roadway may be maintained, driveway
approach radii shall always be designed to become tangent to the street curb
line. Driveway curb returns shall terminate within the boundaries of the lot
served by the driveway. Driveway widths shall be measured between the edges
of pavement or the face of curbs, as applicable, at the property/ROW line.
Driveway approaches within the public right-of-way shall be constructed of the
same materials as the adjacent street surface

F. All driveways shall be designed to intersect the adjacent street at a 90-degree
angle unless specifically approved by the Department of Public Works.

G. Driveways shall not be permitted in the transition area of any right-turn lane,
acceleration or deceleration lane.

H. Driveways that intersect at a mid-block median shall have the driveway centerline
intersect with the midpoint of a median opening (measured nose-to-nose).
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All nonconforming driveways on a lot, tract, parcel or site shall be allowed to
continue until the occurrence of one or more of the following events:

1. A change in use, or an increase in intensity of use, occurs such that the
site requires a ten percent (10%) increase in required parking spaces.

2. Any modification that changes the design or function of the existing
driveway.
3. The addition of a median opening on the public street by a developer. All

driveways that are served by the new median opening shall comply with
the requirements of these standards.

Upon the occurrence of the events described, the nonconforming status of the
driveway shall cease and the driveway either reconstructed in accordance with
this ordinance, or eliminated.

Driveways shall not be grandfathered. Access driveways may be permitted
subject to the City Engineer approval. Permanent driveways shall only be
constructed in conjunction with the issuance of building permit for the site.

SINGLE FAMILY RESIDENTIAL DRIVEWAY REQUIREMENTS

No direct access to a major thoroughfare or major collector from a residential
driveway approach is allowed. Access to a minor collector or local street is
allowed.

No lot may have more than three (3) driveways accessing the adjacent street or
streets. Side lot access is not allowed within the first one hundred twenty feet
(120’) of a street serving as the entrance to a subdivision.

Driveways shall be located a minimum of thirty-five feet (35’) away from the
intersection of streets, measured from the curb return of the street to the curb
return of the portion of the driveway closest to the street.

. Circular driveways are allowed on residential lots with a street frontage of

seventy feet (70’) or greater. A maximum of two driveways are allowed on the
street on which the seventy foot street frontage is located, provided that the
driveways meet all other requirements of this chapter.

Residential driveways shall have a minimum curb radius of five (5’) feet. The
driveway curb returns shall terminate within the boundaries of the lot served by
the driveway.

Residential driveway approaches shall have a minimum width of ten (10’) feet
and a maximum width of twenty (20’) feet.

Driveway approaches within the public right-of-way shall be constructed of the
same materials as the adjacent street surface.
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8.06

. All special, non-standard materials, such as exposed aggregate, dyed concrete,

concrete pavers, etc. and special signage, that are installed by a developer,
homebuilder or homeowner shall be specifically approved by the Department of
Public Works and shall be maintained by the installer/owner or his assigns. Any
maintenance of non-standard items by the City of Missouri City will be done
using standard materials and methods.

MULTI-FAMILY RESIDENTIAL REQUIREMENTS

Multi-family residential developments shall meet the same driveway standards as
non-residential developments.

NON-RESIDENTIAL DRIVEWAY REQUIREMENTS

Adequate distance between cross street intersections and access drives shall be
provided to ensure intersection/driveway conflict areas are minimized. Along
either side of any corner commercial or industrial property the driveway
approaches shall be located so as to maintain a minimum distance from the
corner of the intersecting roadways equal to ninety percent of the length of the
property along the roadway upon which the proposed driveway approach is to be
located or one hundred (100) feet, whichever distance is greater. Driveways on
corner lots are subject to all of the requirements of this chapter, including spacing
and cross-access requirements.

. Non-residential driveways shall be shared among different property owners or

users when necessary to maintain minimum spacing requirements. Joint-access
drives shall include full drive width and access pavement and be built at the
same time as the first development.

Interconnectivity of multiple properties shall be maintained in the frontage of the
lot adjacent to the road.

Non-residential driveways shall match existing openings in medians, whenever
possible. No cuts through the left turn reservoir of a median shall be permitted.

. Along roadways with a continuous, two-way, left turn lane, driveways shall not be

located to require vehicles entering the driveway to cross a delineated left turn
bay or storage within the limits of the delineated left turn bay.

Undivided non-residential driveway approaches shall have a minimum width of
twenty (20) feet and a maximum width of forty feet (40'). Divided non-residential
approaches shall have a minimum width of thirty feet (30') and a maximum width
of fifty-eight feet (58'). Travel lanes of divided driveways shall be a minimum of
twelve feet (12’) wide and shall be divided by a raised median a minimum of six
feet (6’) wide.

Non-residential driveway approach curb radii shall be a minimum of twenty-five
feet (25') on roadways with a posted speed limit of 40 mph or less and a
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minimum of thirty-five feet (35’) on roadways with a posted speed limit greater
than 40 mph. Curb radii of signalized driveway approaches shall be a minimum
of thirty-five feet (35’) regardless of the adjacent roadway’s posted speed limit.
Selection of the appropriate driveway curb radii shall consider the roadway speed
limit, pedestrian activity, the existence of turn lanes, roadway geometrics,
intersection signalization and other appropriate criteria.

Non-residential driveway spacing shall meet the spacing requirements for
driveways located along major thoroughfares and collectors, unless specifically
approved by the Department of Public Works.

. The spacing and location requirements for driveways shall be applied to both

existing driveways and those shown on approved development plans and plats.
Driveway locations and requirements shall be considered at the earliest possible
stage of development of a tract.

DRIVEWAYS ALONG MAJOR THOROUGHFARE AND COLLECTORS

The following requirements, in addition to the requirements of Sections 8.04, 8.05
and 8.06, shall apply with respect to driveway approach spacing and location
along major thoroughfares and collector streets. Spacing between driveways
should be measured along the property line from the edge of one driveway to the
closest edge of the next driveway and not from centerline to centerline.

1. The minimum required spacing between driveway approaches and
intersections for driveways along collector streets and major
thoroughfares is listed below:

Posted Minimum Spacing
Speed
(mph) (feet)
25 150
30 230
35 300
40 350
45 400
50 450
>50 TIA required

2. Driveway approaches accessing major thoroughfares and collectors shall
be aligned with opposing driveway approaches, if any, or should be offset
by 200 feet (200') or more to provide adequate left turn storage capacity
in advance of each driveway approach and to avoid the overlap of left
turn lanes.

3. The spacing and location of driveways shall be related to both existing
adjacent driveways and those shown on approved development plans.
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4. Driveways shall be spaced at distances sufficient to ensure that
conflicting movements at adjacent driveways do not overlap.

B. Entrances to non-residential driveway approaches shall be designed so as to
provide adequate sight distance required for safe travel. A sight distance
analysis, sealed by a professional engineer, shall be provided on all construction
plans. The sight distance analysis will show the available sight triangles with all
proposed and existing improvements in place.

C. Turn bays shall meet the minimum requirements of the Institute of Transportation
Engineers (ITE) and the American Association of State Highway and
Transportation Officials (AASHTO) “A Policy on Geometric Design of Highways
and Streets”.

D. Notwithstanding any other requirements set forth herein, signalized driveway
entrances shall be required of driveway approaches that are major traffic
generators and shall conform to ITE and AASHTO traffic signal spacing
guidelines.

E. Deceleration lanes for right-turns into driveways shall be required where
necessary to minimize driveway/roadway conflicts.

1. No driveway shall be permitted within the transition area of a right-turn or
deceleration lane, unless otherwise approved by the City Engineer. If
allowed, transition for right-turn or deceleration lane shall be extended a
maximum of fifty feet (50’).

2. The applicant shall be responsible for the design, ROW adjustment of
utilities, and construction costs of any auxiliary and deceleration lane
required as a condition of a driveway permit.

3. A ten-foot (10’) street easement shall be provided for deceleration lanes
for non-residential developments, if necessary.

4. Refer to Chapter 11 for deceleration lane design standards.

END OF CHAPTER
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CHAPTER 9

TRAFFIC IMPACT ANALYSIS REQUIREMENTS

GENERAL

These standards describe the general requirements for the preparation of a
Traffic Impact Analysis (TIA) for approval by the City of Missouri City.

. The Missouri City Public Works Department shall approve all required traffic

impact analyses within the Missouri City city limits or extraterritorial jurisdiction.

. A TIA is required as a part of the approval process for zoning changes; building

permits applications, subdivision platting or changes of occupancy. A TIA is
required at the earliest stage of development process to provide technical basis
for driveway placement and other traffic improvements.

Public Works Department personnel will be available for preliminary meetings to
discuss a proposed traffic impact analysis with the project engineer. This
preliminary meeting between the City and the engineer should be scheduled with
the Department of Public Works staff prior to submittal of any documents for
review. The purpose of this meeting is to discuss the project concepts and to
establish the status of requirements and issues that may be pertinent to the
traffic impact analysis.

A TIA, when required, shall be prepared by an individual, group, firm or
corporation having demonstrated professional emphasis and experience in
transportation planning, engineering and in the preparation of similar analyses.
The TIA document shall bear the seal and signature of a Texas Registered
Professional Engineer.

The submitted TIA must be approved by the Department of Public Works.
Approval is valid for a period of twenty-four (24) months, provided significant
changes in the development proposal or surrounding conditions have not
occurred.

The goal of the traffic impact analysis is that the level of service (LOS) resulting
from the new development be no worse than the existing LOS. Any degradation
in LOS shall be mitigated.

WHEN TRAFFIC IMPACT ANALYSES ARE REQUIRED

At the discretion of the City Engineer, a TIA shall be required for any
development proposal expected to generate traffic volumes that will significantly
impact the capacity and/or safety of the transportation network. A TIA may also
be required for a development located near a sensitive area, a high accident
location or an area already suffering from congestion.
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B. Proposed developments that are forecasted to generate one or more of the

following trip thresholds, based on the latest version of the Institute of
Transportation Engineers Trip Generation Manual shall be required to conduct a
traffic impact analysis:

1. 750 trips per average weekday (ADT)

2. 100 directional trips during the peak hour of either the traffic generator or
the adjacent roadway

3. 50 directional trips during the peak hour of either the traffic generator or
the adjacent roadway, if the Level of Service on the adjacent road
network within one-half (72) mile of the traffic generator is below LOS C.

4. Redevelopment, rezoning, additions or changes of occupancy that are
expected to increase trip generation or directional flows by 20% or greater
over existing conditions.

. The following table lists development sizes for typical uses that are assumed to
meet the minimum threshold levels requiring a traffic impact analysis. A traffic
impact study can be required at the discretion of the City Engineer, even if the
threshold levels are not met, if based on his professional judgment the
development may have an adverse impact on traffic safety due to the design,

location or use of the proposed development.

LAND USE

100 PEAK HOUR TRIPS

750 DAILY TRIPS

Single Family Residential

150 dwelling units

70 dwelling units

Multi-family Residential

220 dwelling units

120 dwelling units

Condos/Townhouses

245 dwelling units

120 dwelling units

Church (GFA) 10,000 sq. ft. 7,000 sq. ft.

Shopping Center (GFA) 15,000 sq. ft. 2,700 sq. ft.

Day care Center (GFA) 7,400 sq. ft. 6,000 sq. ft.

Fast Food Restaurant (GFA) 5,000 sq. ft. 1,200 sq. ft.
Convenience Store w/gas (GFA) 1,300 sq. ft. or 5 pumps 700 sq. ft. or 5 pumps
Bank w/drive in 4,400 sq. ft. 2,800 sq. ft.

General Office 55,000 sq. ft. 45,000 sq. ft.
Medical/Dental Office 37,000 sq. ft. 26,000 sq. ft.

Light Industrial

115,000 sq. ft. or 8 ac.

70,000 sq. ft. or 11.5 ac.

Research & Development

85,000 sq. ft. or 4.5 ac.

70,000 sq. ft. or 11.5 ac.

D. At the discretion of the City Engineer, a full traffic impact analysis (TIA) may not

be required if:

1. No safety or capacity problems exist in the immediate vicinity of the

development.
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2.

A prior TIA, prepared for a site located within 1,000 feet, indicates that
build-out of vacant tracts will not create capacity or safety problems on
the adjacent street network.

The proposed development or use produces less than 50 dir