ORDINANCE NO. _3012

~ AN ORDINANCE OF THE CITY OF MESQUITE, TEXAS AMENDING
CHAPTER 11 OF THE CODE OF THE CITY OF MESQUITE BY DELETING
SECTIONS 11-26 THROUGH t1- 40 OF ARTICLE Il AWND ADOQPTING NEW
PROVISIONS, THEREBY AMENDING AND EXPANDING DRAINAGE AND
FLOOD HAZARD AREA REGULATIONS AND CONTROLS; PROVIDING
FOR A PENALTY; PROVIDING A SEVERABILITY CLAUSE; AND
DECLARING AN EMERGENCY.

NOW, THEREFORE, BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF
MESQUITE, TEXAS:

SECTION L. That Chapter 11 of the Code of the City of Mesquite is hereby
amended by deleting sections 11- 26 through 11- 40 of Article II and adding new provisions
relating to drainage and flood hazard area regulations to read as stated in the attached text entitled
"CITY OF MESQUITE STORMWATER AND FLOOD PROTECTION ORDINANCE", in all
other respects said Code and Chapter to remain in full force and effect.

SECTION 2. That should any word, senterice, clause, paragraph or provision of

this ordinance be held to be invalid or unconstitutional the remaining provisions of thls ordmance

shall remain in full force and effect.

SECTION 3. That any person, firm, or corporation violating any of the provisions
or terms of this ordinance shall be deemed 1o be guilty of a Class C Misdemeanor and upon
conviction in the Municipal Court shall be punished by*a fine not to exceed Two Thousand
{$2,000.00) Dollars for each offense.

SECTION 4. That the present ordinances of the City of Mesquite are inadequate
to ensure adequate drainage and flood protection creates an urgency and an emergency for the
preservation of the public health, safety, and welfare and requires that this ordinance shall take
effect immediately from and after its passage and publication of said ordinance, as the law in
such cases provides. '

DULY PASSED AND APPROVED by the City Council of the City of Mesquite, Texas,

on the 17th day of July, 1995.

— — ———Calhye Ray © ~-4)

Mayor

ATTEST:

O&WJ%DM

Lynn ugel J
City Secretary City’Attorney
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" ARTICLES - DESIGN OF LOCAL DRAINAGE SYSTEMS
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ORDINANCE NO. '30!.&2;.

CODIFIED AS CHAPTER 6A OF THE MESQUITE CITY CODE OF O

ARTICLE1 - TITLE, FINDINGS OF FACT, STATEMENT OF PURPOSE, SCOPE OF
AUTHORITY, AND PENALTY FOR NON-COMPLIANCE

Section Al Title

Section B. Findings of Fact

Section  C. Statement of Purpose

Section . Seope of Authority

Section E. Organization of This Ordinance
Section F. Related Ordinances

ARTICLEZ - DEFINITIONS

ARTICLE3 - GENERAL PROVISIONS

Section Lands 1o Which This Ordinance Applies
Section Basis for Establishing thg, Areas of Special Flood Hazard
Section Penalty Clause
T Section Repealing Clause » e e

Section Abrogation and Greater Restrictions
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Section Interprewation
Section Waming and Disclaimer of Liability
Section Severability

ARTICLE4 - ADMINISTRATION

Section  A.  Duties of City Officials

Section B. Responsibilities of Owners
Section C. Permits

Section D, Plan Requirements

Section E. Appeals and Variance Procedure
ARTICLES - RUNOCFF CALCULATIONS

‘Section  A.  Procedure for Drainage Arcas Less Than 160 Acres

Section B, Procedure for Drainage Areas Greater Than 160 Acres
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Section  A. Design Storm Frequencies
Section  B. Street and Alley Capagities
Section C. Placement of Inlets

Section D Inlet Capacities and Sizes
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“Pipe Design Standards
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Cutvert Design Standards

SPECIAL DRAINAGE FACILITIES

Channcls

Lakes and Dams

Levees

Detention and Retention Facilities

Flurnes

Connections from Buildings to Storm Sewers

FLOODPLAIN GUIDELINES

Lands to Which This Article Applies
General Floodplain Regulations
Floodplain Alterations

Verification of Floodpiain Alterations
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CITY OF MESQUTTE RAINFALL INTENSITY VALUES
CAPACITY OF TRIANGULAR GUTTERS

CAPACITY OF ALLEY SECTIONS

STORM DRAIN INLETS

RECESSED AND STANDARD CURB OPENING INLET CAPACTTY
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ORDINANCENO. 3042

ARTICLE! R

SECTION1

B e wpe

SECTIONA. Title

This Ordinance shall be known as the "Stermwater and Flood Protection Ordinance™ of the City of Mesquite, and
shall consist of a ninety-one (91) page document attached hereto and made a part of this Ordinance.

SECTIONB. findingsof Faet

1. The drainage ways and flood hazard areas of the City of Mesquite, Texas, are subject to periodic
inundation which may result in loss of life and propenty. health and safety hazards, distuption of commerce s e
and governmental services, and extraordinary public expenditures for flood protection and relief, all of
which adversely affect the public health, safety, and general welfare.

2. These flood losses are created by the cumulative effect of obstructions in floodplains that increase flood
heights and velocities and by the occupancy of {lood hazard areas by uses vulnerable to floods and
hazardous to other lands because they are inadequately elevated, floodproofed, or otherwise protected from
ficod damage.

SECTION C.  Statement of Purpose
This ordinance sets forth the minimum vequirements necessary to provide and maintain a safe, efficient,
and effective drainage systern within the City of Mesquite and to establish the various public and private
responsibilities for the provision thereof. Further, itis the purpose of this ordinance to:
h Protect human life, health, and property: i
(2) Minimize expenditure of public money for drainage related projects;

3 Minimize damage duc to drainage 1o public and private facililics and utilities such as water and !
gas mains, electric service, telephone and sewer lines, streats and bridges.

) Help maintain a stable tax base and preserve land values;

(5) Insure that polential buyers are notified that property is in an area of special flvod hazard:

(6) Tnsure (hat those who occupy the areas of special flood hazard assume responsibility for their
actions. I,

Q)] Preserve the naural beauty and aesthetics of the community.

. T




Conwrol and manage ali swomnwater runoff and drainage from poims and surfaces within
subdivisions. .

Dy ot o e IS T STy e e
Establish a reasonable standard of design for development which prevents potential
siormwaler damage.
SECTIOND.  Scopeof Authority

Any person, firm, corporation, or business proposing to develop land or improve property within the Ciy of
Mesquilte is subject to the provisions of this ordinance. This ordinance also applies to individual building structures,
subdivisions, excavations and {ill operations, and similar activities. The Scope of Authority extends to additional
improvements on projects, developments, subdivisions, etc. which were previcusly permhitted and/or constructed
under the authority of prior ordinances or guidelines,

SECTIONE. Orgspization of This Ordinance

This ordinance revises the provisions Chapter 11, Anticle II of the Code of the City of Mesquite "Comprehensive
Drainage Ordinance™ and subseguemt revisions. Furher, it expands and clarifies various aspecis of these
ordinances. The following list is a synopsis of the contents of each article.

Article 1+ discnsses the purposes, scope, apd authority of this ordinance. and provides a penalty for noncompliance

with this ordinance.
Aricle 2 - lists and defines various terms used in this ordinance.
Afticle 3 - states general provisions related o implementation and enforcement of this ordinance.

Article 4 - overviews the administrative procedures to be followed for obtaining the necessary City drainage
approvals related 10 building on or improving propenty.

Article 5 - explains the methodologies to calenlate runoff quantities.
Article 6 - gives the design standards for building Jocal drainage systems (i.e., enclosed siorm sewers).
Article 7 - states addiional design standards for specialty drainage system items.

Article 8 - presents the floodpiain regulations, including the requirements 1o be met when reclaiming floodplain
land.

SECTIONF.  Related Qrdinances

In addition o this ordinance, the City of Mesquite has ather ordinances, regulations, and specifications pertaining 1o
drainage and storm sewer Facilities. These other documents include the zoning and subdivision ordinances, and

cemmanemeronmemn e SUEH remiain in full force and effect. If there is apy conflici betweea such prior ordinance and this ordinance, this

ordinance shall prevail,

flood and
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ARTICLE2

DEFINITIONS

Unless specifically defined below, words or phrases used in this ordinance shall be interpreied to give them the
meaning they have in common usage and to give this ordinance its most reasonable application:

Angle of Flare,

. Angle between direction of a wingwall and centerline of culvert or storm drainage outlet or infe.

Appeal.

A request for review or interpretation of any provisions of this ordinance or a request for a variance.

Arca of Shallow Flgading

A designated AO or AH Zone on the Flood Insurance Rate Map (FIRM). The base flood depths range
from one 10 three feet; a clearly defined channe! does not exist; end the path of flooding is unpredictable
and indeterminaie.

et dosne p LA R, gml‘

Area of Special Flood Hazard . . R
E D -—-‘-\'dnwwk
The land in the floodplain within 2 cornmunity subject to a one percent or greater chance of flooding in any
given year.
- .H‘?'
E o |
“The Nood having a one percent chance of being equalled or exceeded in any given year, determined based
upon FEMA guidelines and as shown in the cument effective Flood Insvrance Study. ’
Base Flogd Elevation
The water surface elevalion resulting from the base flood.
s,
Consisis of schedules of practices, maintenance procedures, and other management praclices Lo prevent or
teduce the pollution of waters of the United States. This also includes wreatment requirements, operating
procedures, and practices 1o control construction site runoff, spillage or leaks, sludge or waste disposal, or
drainage from raw material storage. o
City ——— UG O
The City of Mesquite, Texas, or the City Council of Mesquite. o
Commencemeni of Consiruction. ;
R

The disturbance of soils associated with clearing, grading, or excavaling activities or other construction
activities. Cou

e . _ ,
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11.

12.

i4.

15,

16.

17,

18.

19,

20.

Conduit

LA, .
ﬁﬁf;00990 et e o

‘Any closed device for conveying flowing water.

~sisical Featu

An integral and readily identifiable part of a flood protection system, without which the flood proteclion
provided by the entire sysiem would be compromised.

ig od

The flood having a one percent chance of being equalled or exceeded in any given year based upon fully
developed watershed conditions. :

Detention Basin

A dry basin or depression constructed for the purpose of temporarily storing storm water runoff and
discharging all of that water over time at a reduced rate than would have otherwise occurred.

el /Builde

A person, parinership, or corporation engaged in the development of tand and/or building of structures and
not excluded by exemption sections of this ordinance.

L]

Development
Any man-made change to improved or unimproved real esiate, including but not limited to buildings or

other swuctures, mining, dredging, tilling, grading, paving, excavation, drilling operations, grading, or
clearing,.

Discharge

Any addition or inroduction of any poliutant, storm water, or any other substance whaisoever into the
municipal separate storm sewer sysiem or into waters of the United States.

Any person who causes, alfows, permits, o is otherwise responsible for, a discharge, including, without
limitation, any operator of a construction site or indusial facility.
Elevated Building

In the case of Zones Al1-30, A, A99, AQ, B, C, D, V1-V30, and any other designated FEMA Zone, an
“elevated building” includes a building cievated by means of fill so that the finished floor of the building is
at least rwo feet above the water surface elevation of the design flood.

e A D A TS T g

Entrance Head T T

The head required o cause flow into a conduit or other structure; it includes boih entrance loss and velocity
head.

Eotrance L.oss

Head lost in eddies or friction at the inlet to a conduit. headwall. or structure.
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0 ralect enc

The United States Environmental Protection Agency, the regional office thereof, any feder
agency, or commission that may succeed to the authority of the EPA, any duly authorized official of EPA
or such successor agency.

Equal Conveyance,

Principle of reducing stream conveyance for a proposed alteration with a cortesponding reduction in )
conveyance 1o the opposite bank of the sream. The right of equal conveyance applies to all owners and

uses and may be relinquished only by wrillen agreements. - e e
Erosion

The wearing away of the land surface by running water, wind, ice, or other geological agents, including
such processes as gravitational ereep. In this manual, erosion due to storm water runoff is the primary
design issue.

For the purposes of determining rates, stuctures for which the “start of construction” commenced before
the effective date of December 19, 1977, “Existing construction” may also be referred (0 as “existing
structures.”

‘ e rmerpeien gt
Eaciliry
1
L4
Aay building, structure, installation, process, of activity from which there is or may be a discharge of
poltutant. e
!
e agene !
Federal agency which administers National Flood Insurance Program. !
Final Stabilizagi
The slatus when all soil dishrbing sctivities at a site have been complered, and a uniform perennial
vegetative cover with a density of 70% of the cover for unpaved areas and areas not covered by permanent !
structures has been established, or equivalent permanent stabilization measures {such as the use of riprap,
gabions, or geotextiles) have been ernployed. ;
Elood or Flooding S
A general and terporary condition of partial or complete inundation of normally dry land areas from: '
(1) The overilow of infand waters and/or S -?

) “The unusual and rapid accurnulation or runoff of surface waters [rom any source.

29, Fleod Insurance Rate Map (FIRM)

The officizl map on which the Federal Emergency Management Agency has delineated both the areas of
special flood hazards and the tisk premium zones applicable to the community.
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30, Elood Insurance Study

SRR The official report in which the Federal Emergency Management Agency has provided flood profiles, the
water surface elevation of the base flood, as well as the Flood Boundary-Floodway Map. Cee

3N in -prone
: Ay land area susceptible to being inundated by water from any source (see definition of flooding).

32. ’ H vsic - P T L I NS

Those physical structural works for which funds have been authorized, appropriated, and expended and
which have been constructed specifically to modify flooding in order to reduce the exienl of the areas
within a community subject to a “special flood hazard” and the extent of the depths of associated flooding.
Such & system lypicatly includes hurricane tidal barriers, dams, rescrvoirs, levees or dikes. These
specialized flood modifying works are those construcied in conformance with sound engineering standards.

33. Elume

Any open conduit on a propared grade, trestle, or bridge.

34, Frechaard

The distance between the design flood elevation and the top of an open channel, dam, levee, or detention
basin to allow for wave action, floating debris, or any other condition or emergency without overflowing P e
the structure.,

35, Eunctionally Dependent Use

A use which cannot perfarmn its intended purpose unless it is located or carried out in close proximity to
water. The texm includes only docking facilities.

3. Hamul Quangly

“The amount of any substance that will cause poliution of water in the State.

37 Highest Adjacent Grade.

The highest naural elevation of the ground surface prior to construction next 10 the proposed walls of a
slrucluse.

3%.  Hydraulic Gradient

FRIC'H

A line representing the pressure head available at any given poinl within the drainage system.

39. Leves ,
A man-made structure, usually an cavthen embankment, designed and constructed in accordance with Tor—
sound engineering practices 1o contain, control, or divert the flow of water so as 10 provide proiection from
temporary ftooding.

T r'-:-- T S ot -
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41.

42,

43,

45.

46,

47

48,

49,

A flood protection system which consists of a levee, or levees, and associated structures, such as closure
" and drainage devices, which are constnicied and operated in accordance with sound engineering practices.

Local Tusisdicti
The local governing body in which the construction takes place (known also as the City).
Lowes{ Figor ' . . e

The lowest fioor of the lowest enclosed area (including basement). An unfinished or flood resistant
cnclosure, usable solely for parking of vehicles, building access, or storape in an area other than a
baserent area is not considered a building’s lowest floor, provided that such enclosure is not buili 50 as (o
render the structure in violation of the applicable non-elevation design requirements of FEMA under 44
CFR, 60.3. - e

M { Engineering

.

The person appointed to the position of Manager of Engincering by the City Manager of the City of

. Mesquite, or histher duly authorized representative.

. T e ST E e Tr——r—
al I} 5] .
e s .,.._‘.h,.._..,.a“-_,*“’

‘The person appoinied to the positign of Manager of Field Services by the City Manager of the City of
Mesquite, or hisher duly authorized representative.

Mannine Equatio C e a
The uniform flow equation used to relate velocity, hydraulic sadius, and energy gradient slope. C e
. PR ...,“ft:

A strieture wransportable in one or more sections, which is built on a permanent chassis and is designed for !
uge with or without 3 permanent foundation when connected to the required utilities. For floodplain
mhanagement purposes, the term "manufactvred home™ also includes park trailers, wravel trailers, and other
similar vehicles placed on a site for greater than 180 consccutive days. The “manufactured home” does not
include a "recreational vehicle™.,

Manufactured Fome Park or Subdivision

v

A parcel or contiguous parcels of land divided into 1wo ar more manufactured home lots for vent or sale.

The goal of pollutant reduction Uwrough the use of besl management pracuces. e

For purposes of the National Flood Insurance Program, the National Geodetic Vertical Datum (NGVD) of
1929 or other datum, 1o which base flood elevations shown on a community’s Flood Insurance Rate Map
are referenced.
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“The system of conveyances (including roagls with drainage systems, municipal streets, catch basins, curbs,
guers, ditches, man-made channels ot slorm drains) owned and operated by the City and designed or used
for collecting or conveying storm water, and which is not used for collecting or conveying sewage.

sl usiici id Waste
Solid waste resuliing from or incidenial to ravpicipal, community, commercial, institutional, or recreational
aclivities, and includes garbage, rubbish, ashes, street cleanings. dead animals, abandoned autornobiies, and
other solid waste other than indusuial waste.

52, Natural Drainage.

The dispersal of surface waters through ground absorption and by drainage channels formed by the existing
surface topography which exists at the time of adoption of this ordinance or formed by any man-made
change in the surface topography. .

53. Natwral Floodway
The effective area of a channel, of a river or other water course and the adjacent Tand areas that must be
reserved in order to discharge the “design flood” without cumvlatively increasing the water surface
clevation. This floodway differs from the FEMA “regulatory floodway.”
¥ . e T I ¥ syt
54. New Copstruction i

Structures for which the “siart of construction” commenced on or after the effective date of December 19,
1977.

35. Open Channel

A channel in which water flows with a free surface. T e e

56. Opeparor o

“The person of persons who, either individually or takes together, meet the following two criteria:

(¢))] they have operational conrol over the facility specifications (including the ability to make
modifications in specifications); and

@ they have the day-to-day operational conirol over thaose activities at the facility necessary to
ensure compliance with pollution prevestion requirements and any permit conditions.

57. Qther Mupicipal Qidinances LT
e - . Ordinances such as, but not limited to, zoning, subdivision, and erosion.

58, Qwner

The person who owns a facility or part of a facility.




60.

61.

62,

&3,

67,

[T e Ay Ty e Y

Person

Any individual, pastnership, co-partnership, firm, company, corporation, association, joint stock company,
trust, estate, governmental entity, or any other legal entity; or their legal representatives, agents, or asgigns,
This definition includes ali federal, staie. and local governmental entities.

EQHQI&M

Dredged spoil, solid waste, incinerator residue, sewage, garbage, sewage sludge, munitions, chemical
waste, biological materials, radioactive materials, rock, sand, dirt or celtar din generated as part of a
construction project.

Poilution

The alteration, due to a construction project, of the physical, thermal, chemical, or biological quality of, or
the contamination of, any water in the State that renders the water harmfun), derrimemal, or injurious to
humans, animnals lifs, vegetation, or property, or (o the public health, safety, or welfare, or impairs the
usefulniess or the public enjoyment of the water for any lawful or reasonable purpose.

Probable Maxiraum Flood (EMFL

The flood magnitode that may be expected from the most critical combination of meteorologic and
hydrologic conditions that are reasonably possible for a given watershed.
1

bable Maxi Precipilation (PMF
Theoretically the greatest depth of precipitation for a given duration that is physically possible over a given
size storm area at a partieular geographical location al a certain time of the year.

Qualifed Personnet

Persons who possess the appropriate competence, skifls, and ability (as demonstrated by sufficient
education, raining, experience, and/or, when applicable, any required certification or licensing) to perform
a specific activity in a timely and complete manner consistent with the applicable regulatory requirements
and generally-accepted industry standards for such activity.

Ratiopal Formula

The means of relating runoff with the area being drained and the intensity of the storm rajnfall.

" Means a vehicle which is (i) built on a single chassis; (i) 400 square feet or less when measured at the

largest horizontal projections; {ili) designed to be self-propelled or permanenily towable by a light duty
truck; and (iv) designed primarily not for use as a permanent dwelling but as iemporary living quarters for
tecreational, caraping, travel, or seasonal use.

Registared Land hiteel (R]

A person who has been duly licensed and registered (o practice landscape archi:ectu;rc by the Texas Board
of Architectural Examiners.

-
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ALINTIT

al inger

A person who has been duly licensed and regisiered by the State Board of Registration for Professional
- Engineers to engage in the practice of engineering in the State of Texas.

Regulatory Floodway,

The channe! of a river or other watercourse and the adjacent land areas that rust be reserved in order to
discharge the "base flood,” as calculated by the Federal Emergency Management Agency, without
cumulatively increasing the water surface clevalion more than a designated height. This floodway is used
by FEMA 10 determine compliance with its regulations.

Retention Basins ' S,
A pond or other water body which has been designed (o have hoth a conservation pool for holding some

water indefinitely and a flood storage poot for storing storm water runoff on 2 lemporary basis for the
purpose of reducing the peak discharge from the basin,

Wi Wer

The system of pipes, conduits, and other conveyance which cary industrial waste and domesuic sewage
from residential dwellings, commercial buildings, indusirial and manufacturing facilities, and institutions,
whether treated or untreated, 10 the sewage treatment plant serving the City (and to which storm water,
surface water, and groundwater aremot intentionally admiued).

Sediment

The soil particles deposited through the process of sedimentation as a product of erosion. These soil
particles settle out of runoff at variable rates based on the size of the particle and soil type.

The land or water area where any facility or activity is physicaly located or conducted, including adjacent
land used in connection with the facility or activity.

Standard Project Flood

Flood that has a magnitude of approximately ane half of the probable maximum flood, as determined on a
case-by-casc basis using Corps of Engineers’ current criteria,

N eirt oy

For a structure, “start of construction” jncludes substantial improvement and means the dae the
development or building permit was issued, provided the actual start of construction, repair, reconstruction,
placement, or other improvement was within 180 days of the permit dale, The actval start means either
the first placement of permanent construction of a stucture on a site, such as the pouring of slab or
footings, the insiallation of piles, the construction of columns, or any work beyond the stage of excavation;
or the placement of a manufactured home on a foundation. Permanent construction of a structure dogs HOL e memssmngy
include land preparation, such as clearing, prading. and filling, nor does it include the installation of streets

and/or walkways; nov does it include excavalion for basement, footings, piers, or foundalions or the

ercction of lemporary forms: nor does il include the installation on the property of accessory buildings,

such as garages or sheds not occupied as dwelling units or not part of the main structure.




Storm Waer.
Storm water ranoff, snow melt runoff, and surface minoff and drainage.

B TR ELTL NPPRL IR 2L |

7. Water i venti W
A plan requited by either the Construction General Permit of the Industrial General Permit and which
describes and ensures the implementation of practices that arc 16 be used 10 reduce the: poilutants in storm
water discharges associazed with construction or other indusrial activity at the facility.
78. Sumgture
. A walled and roofed building, a manufactured home, a gas or liquid storage 1ank. or a substation that is
principaily above grotind. ‘
79. 11 ] rovernent i
Any combination of repairs, reconstructions, or improvements of a structure, the comylative cost of which
equals or cxceeds S0 percent of the initial market value of the structure either:
1)) before the first improvement of repair is started, or
et i
(2 iE the siructure has been damaged and is being restored, before the damage occorred, !
e et e
7
For the purpose of this definition, "substantial improvement” is considered to occur when the first '
alteration of any wall, ceiling, floor, or other structural pan of the building commences, whether or not that .
alteration affects the external dimensions of the structuze. Incremental improvements over a period of
time, the cumulative cost of which equals or exceeds 50 percent of the market valuz at the fime of the first
improvement, shall be considered as a “substantial improvement.” !
The teym does not, however, include either; ’ Coo
(1) any project for improvement of a structure to comply with existing State or local health, sanitary,
or safery code specifications which are solely necsssary to assurs safe living conditions or,
2) any alieration of a structure listed on the National Register of Historic Places or a Swte laventory ‘
of Historic Places. e e
80.  Surety !
-
A corporation surety bond, cash, or centificate of deposit. )
. 3l Tiime of Concentration
The estimated lime in minutes or houss required for a drop of water o flow from the most remote point in S e——
the drainage area 1o the point at which the flow is to be determined. '
82, L ' e

Any purpose for which a building or other structure or a tract of land may be designed, arranged, intended,
maintained, or occupied; o any  activity, occupation, business, or aperation carmizd on, ot intended to be
carried on, in a building or other sucture of on atract of land.
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83,

85.

86.

87,

8a.

89.

_The permit required before any use may be commenced.

T L
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Vanance

A grant of reliel to a person from the requirements of this ordinance when specific enforcement would

result in unnecessary hardship. A variance, therefore, permits construction or development in a manner
ctherwise prohibited by this ordinance.

Violag

The failure of a structure or other development 1o be fully compliant with this ordinance. A structure or
other development without the FEMA elevation centificate prior 1o a cenificate of occupancy, other
certifications, or other evidence as required by the City Manager, is presumed fo be in violation until such
time as that documentalion is provided.

Watershed
The area drained by a stream or drainage system.
Watcrs of the United States.

All waters which are currently ustd, weye used in the past, or may be susceptible 10 use in interstale or
foreign commierce, including all waters which are subject 1o the ebb and flow of the tide; all interslate
waters, including interstate wedlands; all other waters the use, degradation, or desiruction of which would
affect or could affect interstate or foreign commerce; all impoundments of waters olherwise defined as
waters of the United States under this definition; afl wributariee of waters identified in this definition; all
wetlands adjacent Lo waters identified in this definition; and any waters within the federal definition of
“waters of the United States” st 40 CFR. 122.2; but not including any waste realment sysicms, treatment
ponds, or lagoons designed to meet the requirements of the federal Clean Waier Act.

Water Surface Elevation

The height, in relation 0 the NGVD of 1929 (or ather dawm, where specified), of floods of various
magnitudes and frequencies in the floodplains of nvenne areas.

Wetlands

Areas identified and designated by the U.S. Army Corps of Engineers as wetlands. (ORD 2726 - Bird
Sancluary)

P ey o




ARTICLE 3 e i

SECTION A, Whic i

This ordinance shall apply to all areas of land within the jurisdiction of the City of Mesquite, Texas. Certain .
provisions of this ordinance apply only to special flood hazard areas within the jurisdiction of the City of Mesquite, 3
while other provisions exempt certain other tracts. These limited areas of application are explained in the applicable :
provisions (See Article 8, Section A). This ordinance also extends the Scope of Awthority o additional 1
improvemenis on projects. developments, subdivisions, etc. which were previously permitted and/or constructed

under the authority of prior ordinances or guidelines. T T

SECTION B, 35 for Establishing th ial o

The areas of special flood hazard identified by the Federal Emergency Management Agency in a scientific and
engineering report entitled “The Flood Insurance Study for the City of Mesquite,” dated December 19, 1977, with
accornpanying Flood Insurance Rate Maps and Flood Hazard Beundary-Floodway Maps and any revision thereto
are hereby adopted by reference and declared 10 be a part of this ordinance. The Flood Insurance Study is on file in
the office of the Manager of Engineering.

SECTIONC. Penaliy Clayse ‘ S

Any person, firm or corporation violating any of the provisions of this ordinance shali be deemed guilty of a
misdemeanor and, upon conviction, shall be punished by a penalty or fine not to exceed the sum of Two Thousand
Dollars ($2,000.00) for each offense, and each and every day such offense is continued shall constitute a new and
separate offense. It addition, the violator chall pay all costs and expenses involved in the case. Nothing herein
contained shall prevent the City of Mesquite from taking such other lawful action as is necessary to prevent or
remedy any violation. Anicle 4, Section C3 states an additional penalty against persons proceeding with
construction withoul obtaining the necessary permits from the City of Mesquite. ,

SECTIOND. Repealing Clause

The Drainage; Flood Control Ordinance, Chapler 11, Article II, Section 11-26 through 11-40 of the new Code of the

City of Mesquite (Ordinance No. 2720) heretofore adopied by the City Council of Mesquite, Texas, shall be and the o
same are hereby expressly repealed. All provisions of all ordinances conflicting with the provisions hereof are B
hereby repealed. Al other ordinances and provisions of such ardinances not expressly in confilict with the
provisions hercof shall remain in full force and effect.

SECTIONE.  Abrogation and Greater Restrictions_
g .--u--o.—--ln-_yg-'

e “~This ordinance is not intended to rep=al, abrogate, or impair any existing casements, covenants, or deed restrictions.
However, where this ordinance and other ordinance, easement, covenanl, or deed restriction conflict ot overlap,
whiche ver impases the more stringem restrictions shall prevail.

s e e
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<+ In the interpretation and application of this ordinance, all provisions shail be:

00100

SECTIONF. Iuterpretation T e e

(1) Cangidered as minimum reguirements;

(2) Liberally construed in favor of the goveming body; and,

{3 Deemed neither to limit nor repeal any other powers granted under State statutes.

SECTIONG. Waiming and Disclai f Lizbili o

based on scientific and engineering considerations. Larger floods can and will occur on rare occasions. Flood
heights may be increased by man-made or natural causes. This ordinance does not imply that land outside the area
of special flond hazards or uses permitted within such areas will be free from flooding or flood damages. This
ordiniance shall not create liability on the pant of the City of Mesquite, any officer of employes thereof or the
Federal Emergency Management Agency for any flood damages that result from refiance on this ordinance or any
administrative decision lawfully made thereundey.

The degree of flood protection required by this ordinance is considered reasonable for regulatory purposcs and is o !

[SE— s e

SECTION H.  Severability ' T sl
¥ i :

¥ any section, paragraph, clause, phrase, or provision of this ordinance shall be adjudged invalid or held ) i o)

unconstitutional, the same shall not affect the validity of this ordinance as a whole or any part or provision thereof,

other than the part so decided 1 be invalid or anconstitutional; nor shall such uncanstitutionality or invalidity have

any effect on any other ordinances or provisions of ordinances of the City of Mesquite.

R
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ARTICLE 4
ADMINISTRATION T s e
SECTION A,  Duties of City Officials. ' : : T IULTLIY SR
1. ies of the Cily, : L _Vw—wl‘ﬁ.

The City Manager is hereby appointed to administer and implement the floodplain management portions of
this ordinance, including Anicle 8 and other appropriate sections of 44 CFR (Mational Floed Insurance
Program Regulations) penaining to floodplain management.  The duties of the City Manager or his
designee shall include but not be limited to:

- Review and approval of all Development Permits 1o determine that the permit requirements of this
ordinance have been met and that all necessary State and Federal permits have been obtained:

- Obtain and record the aclual elevation in relation to mean sea level of the lowest habitable floor,
including basement of all new or substantially improved suwctures, and whether or not the
structure containg a basement;

- Maintain for public inspection all records pertaining to the provisions of this ordmance. including
floodproofing cerifications; Rt e
-y AR
- Notify adjaceni communitics and the Texas Natura) Resources Conservation Commission prior to
any alteration or relocation of a watercourse, and submit evidence of such notification to the
Federal Emergency Management Agency; .
- Require thal maintenance is provided within the altered of relocated portion of said watercourse s0 ‘
that the {iood-carrying capacity is not diminished; B
. Make imerpretations, where needed, as 10 the exact location of the boundaries of the areas of
special flood hazards (for example, where there appears 1o be a conflict between a mapped
boundary and actual field conditions); and
- Obtain, review, and reasonably utilize any base flood elevalion data available from a Federal,
Siale or othet source, in order 10 administer this ordinance when base flood clevation data has not
been provided. S "".
2. Lutjes of the Manager of Enginecring . .
The Manager of Engineering is hereby appointed 1o administer and implement the storm drainage system
poriion of this ordinance, and to assist the City Manager with the technical aspecis of the floodplain ’
management portions of this ordinance.
e .m-enqs'
SECTION B.  Respensibilities of Qvners
The owner or developer of property to be developed shall be responsible for all storm drainage flowing through or ”

abuning such property. This responsibility also includes drainage dirccted 1o that property by ultimate development
88 well as the drainage naturally flowiag through the property by veason of wopography. It is the intent of this

R e
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ordinance that provision be made for storm draimage at such time as any property affected is proposed for
ment, use, or madification. )
Where the improvement or construction of a storm drainage facilily is required along a property line common to.
two or more owners, the owner hereafter proposing development of the property shall be responsible for the
required improvements at the time of development, including the dedication of all necessay righis-of-way or

cascrnents, to accommodate the improvements.

Where a property owner proposes development Or use of only a portion of the property, provision for storm
drainage shall only be required in that portion of the property proposed for immediate development, except as
construction or improvements of a drainage facility ouside that designated portion of the property is decmed
assential 10 the development of that designated portion.

Owners shall provide for stormwaler runoff and design drainage related facilities in accordance with and/or in a
compatible manner with any future City of Mesquite master drainage study and pian in effect at the time when
plans for drainage facilities are submilied to 1he City for approval.

Owners and Associations shall provide the dedication of drainage casements and shall perform maintenance
activities within the dedicated easements as required by this ordinance.

In addition, owners may be required 1o provide at their expense a preliminary drainage study for the toul area to be
ultimately developed. This study shall be submitted to the Manager of En gineering as a part of the submitied data
for consideration of preliminary plat or site plan approval for the portion of the property proposed for immediate
“development.

SECTION C.

The City of Mesquite has several permiis related to storm drainage. Some of these permits are listed befow and
explained in detail in the following paragraphs. Permits required by other ordinances may also be needed.

Development Permit

All developers, owners, or buifders shali obtain and submit for approval a Development Permit application
for new construction, placement of fi)l, new manufactured home sites, alteration of a waterway, substantial
improvements to existing suuctures or manufactured homes, or improvements to existing suuctures, or
manufactured homes in the floodplain of the design flocd that will result in increasing the overall outside
dimensions of the structure or manufaciured home.
Manager of Engineering’s office. The Manager of Engineering uses this form, along with duplicate copies
of the accompanying cngineering or archilectwral plans, fo identify those construciion or renovation
projects that would ogcur in a flood hazard arca.  As a minimurm, the engineering or architectural plans
shall show, to scale:

The application form can be obtained from the

The pature, location, dimensions, and ¢levations in relation to mean sea level of the arca in
P o —Questicon.

e

The elevation in relation 10 mean sea level and the location of existing or proposed structures, fill,
storage of maserials, and/or drainage facilivies.

The elevation in relation to mean sea level 10 which an existing non-residential structure shall be
ficodproofed, the location of the foregoing.
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d. Any off-site facilitics or conditions that may either affect on-site conditions or be affected by on-
- -site conditions. ) e AR

e Developers. owners, or builders shall also obtain a Development Permit prior to filling in a

floodplain; channelizing, impounding, realigning, deepening. o otherwise modifying a natural
drainage way: making improvements, substantial or otherwise, 10 existing siructures or
manufactured homes in a floodplain if the improvements result in the increase of the overall
outside dimensions of the struciures or manufaciured homes; or otherwise reclaiming floodplain
land, Asicle 4, Section D.2 identifies the information that must be submitted to the Manager of
Engineering. No Moodplain alterations shall begin until a permit is issued by the Manager of
Engineering.

If an existing non-residential structure is proposed for floodproofing, then a certificate sealed by a
registered professional engineer in the State of Texas shall be submiited stating that all of the floodproofing
criteria listed in Article 8, Section B will be mel. Construction or renovation projects cannot begin until
the City issues the Development Permit.

Elevajion Certificate.

Developers, owners, or builders adjacent to the design flood plai, ather exisling creeks, swales or ditches
or other flood prone areas as designated by the Manager of Engineering Services shall complete an
clevation cemificate prior to issuance of a Certificate of Oceupancy by the Cily. Elevation Certificate
forms can be obtained at the Manager of Engineeting's office.

T

eeding Wi A

Any developer, owner, or builder who fails 10 obiain the applicable Development or other necessary
permits before beginning the subject project is in violation of this ordinance. Furthermore, any act or
omission of any owner or developer of land subject to the provisions herein which has as its effect the
circumventing of the intent and purpose of this ordinance shall be considered in violation of same. In
addition 1o the penalties outlined in Article 3, Section C, no Building Permit, plal, site plan, or Certificate
of Occupancy shall be issued for any consiruction, reconstruction, or development upon any land where
such construction, reconstruction, or development is not in conformity with the requirements and inteat of
this ordinance. Any on¢ who violates any of the terms and provisions of this ordinance shall be denied a
Building Permit, etc., until the violation is corrected.

Seviations from Permit T

Permits may be revoked by the Manager of Engineering if, upon periodic inspection, he determines that the
work is not progressing in accordance with specifications of the approved plan and permit.

Field changes to storm sewer plans can be made only upon approval by the Manager of Enginecring,
Record drawings shall be submitied to the Manager of Engineering at the completion of the project.

PR
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© SECTIOND. Plan Requirements
Plan requirements for stormwater drainage systems and floodplain alterations are listed below. All engineering
- PAECE T Iplans shall be sealed by a professional engincer who is registered in the Staie of Texas and experenced incivit_ W

engineering work. ‘The total cost for such engineering plans and specifications shall be borne by the owner or the

developer and shall be furnished to the Manager of Engineering for review and approval.
el

1. Draipage Plans

As part of the platting process, drainage plans shall be prepared. These plans shall include drainage
facilities for both off-site and on-site drainage $o that the proper transition between the two can be
maintained. Crileria for on-site development shall also apply 1o off-site improvements.

The construction of all improvements shall be in accordance with the current Standard Specifications for
Public Works Construction by the North Central Texas Council of Governments as amended by the City
of Mesquite, and Design Standards of the City of Mesquite.

The drainage plans shall include: .

a Drainage Area Map

1. Use 1"=200" scale for the development and up to 1"=2000" for creeks and off-site areas,
provide that the scale is adequate for review, and show maich lines between any two or
mote maps. T -

2. Show existing and proposed storm sewers and inlets, ) ] - e
3. Indicate sub-areas for each alley, street, off-site, cte. y
4, Indicate contours on map for on- and off-site.
5. Indicate zoning on drainage area. :
€. Show points of concentration. =
1. Indicate runoff at all inlets, dead-end sueets and alleys, or to adjacent additions or v ot
acreage. .
3. Provide runoff calculations for all areas showing acreage, runoff coefficient, inlet time,
and storim frequency.
9, Indicate all crests, sags, and street and alley intersections with flow arrows,
10, Show limits of each plan profile sheet. . R _:*.,,
b. Plan Profile Sheets L
1. Show plan and profile of all storm sewers on separaie sheets from paving plans. '
N 2. Indicate concrete cushions or cmbedment where apphicable. R —

&

Specify reinforced concrete Class III pipe unless otherwise noted. Use heavier pipe
where crossing ratiroads, deep fill or heavy loads.

Indicate property lines along storm sewer and show easements with dimensions.

Show all existing utilities in plan and profile of storm sewers,
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Indicate existing and proposed ground line and improvements on all sireet, alley, and

6.
storm sewer profiles.

7. Show hydraulic gradient with computations. Tt T T ey
Show laterals on trunk profile with stations.

9. Number inlets according to the number designation given for the aréa or sub-area
contributing runoff o the inlew, _

10. Indicate size and type of inles on plan view, lateral size and flow line, paving siation {ind
top of curb elevation, ' ' :

N Indicate quantity and direction of flows at all inlets, stubouts, pipes and intakes.

12, Show future streets and grades where applicable. .

13. Show water surface at outfall of storm sewer velocity, and lypical section of veceiving
water body.

14, Where fill is proposed or rench cut in creeks or outfall ditches, specify compacted fill
and compaction criteria.

15. Show size of pipz, Yength of each pipe size, stationing at one hundred foot intervals in the
plan view.

16. Begin and end each sheel with even or fifty foot stationing.

7. Show diameter of pipes, physical grade, discharge, capacity of pipe, slope of hydraulic
gradient, and velocity in the pipe in the profile view. o

18. Show elevations of flow lines at 100-foot intervals on the profile.

19. Give bench mark information.

20. Show capacities, flows, velocities, etc., of the existing system into which the proposed
sy stem is being connected, ‘

2L Show details of all connection boxes, headwalls on storm sewer, flumes or any other item
not a standard detail.

22 Provide lateral profiles and where viilities are crossed, show all utilities in profile.

23 Show headwalls and specify type for all storm sewers at outfall.

24 Show if curbing in alleys is needed to add extra capacity.

25 Provide flat grade on alleys and streels at discharge into streets.

24 Show curve data for all storma sewers,

27 Tie storm sewer stationing with paving stations.

28 On all dead-end streets and alleys, show grades for drainage overflow path on the plan
and profile sheets, and show erosion controls.

25, Specify concrele strength for ali suuctores.

30.  Provide scctions for road, railroad and other diiches with profiles and hydrautic
computations. Show design waler surface on profiie.

Bridge Plans

Show the elevation of the lowesl inember of the bridge and 100-vear waler surface
elevation, I

s e
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Indicate borings on plans.

2.

3. Provide soils ceport.

4, ' Show bridge sections upstream and downstream.

5. Provide hydraulic caleulations on all sections.

6. Provide struct ural details and caleulations with dead load deflection diagram.,
7. Provide vertical and horizontal alignment.

Creek Alteration and Channel and Diich Plars

Show stationing in plan and profile.

ool o

2. Indicate flow line, banks, design water surface, and freeboard.  Show hydraulic
compulations.
3. Indicate nature of banks such as rock, earth, ete.
4, Provide cross-sections with ties to property lines and easements.
5. Show side slopes of creek, channels, etc.
6. Specify compacted fill where fill is prop osed.
indicate any zdjacent alley or street elevations on creek profile.
Show any tempo:ary of permanent erosion controls.
Indicate exisling and proposed velocities.
10. Show access andfor maintenance easementis.
1. As necessary, show ground elevations parallel to the top of bank to show how runoff is

prevented from overiand flow into the creck or channel.

Diicntion and Retention Facilities

I Show plan view of detention/reiention area and outlet structure.

2. Delincate limits of conservation pool, sediment storage area, flood siorage pool, andfor
freeboard.

3 Indicate size, dimension, total capacity, design discharge and velocity of the outlet
structure.

4. Show any erosion control features at the discharge point of the cutlel structure.
-

Specify side slopes of basin and outlet structure,

6. Show existing or proposed structures or other facilities down siream of the outlet
structure and emergency spillway, and provide information sufficient to show that the
downstream facilities will not be inundated or otherwise affected by the discharge from
the basin.

- e
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7. Indicate focations and quantities of all inflows to the basin. ~ 7

8. State the design lime to empty the basin,
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Show location, extent, nature, dimensions, ¢ic., of levee cmbankmems and assoc:ated
interior and exterior drainage facilities. B A

Provide engineering analysis addressing potential erosion of lhe levee embankmenis
during flood events. . ‘ -

Provide engineering analysis of levee embankment stability and seepage through the
levee during flood events.

Demonstrate that future setdement of the levee embankments will not vesult in freeboard
dropping below the minimum requiremens. Provide gectechnical reports showing
anticipated levee consolidatian.

Analyze interior drainage concerns. Identify sources of interior flooding, and-extent and
depth of such flooding, assuming a joint probability of interior and exterior flooding.
Consider capacity of pumps and other drainage devices for evacuating interior waters.

Write an operations manual which discusses the flood warning system 1o wigger closures;
closure operations, procedures, and personnel; operation plans for interior drainage
facilities; at least an annual inspection program; and maintenance plans, procedures, and
frequency.

Provide all other information required in Article 7, Section C, and any other information
requested or required by the Manager of Enginecring andfor the Federal Emergency
Management Agency.

Floodplain Alleiation P!

The materials listed below shall be submiued as part of the application for a Development Permit. It is
recommended that applicants coordinate the application materials listed below with those needed for other
City of Mesquite permits and with the data requirements of the Federal Emergency Management Agency.
Such coordination will facilitate staff review and crawings could be combined 5o as to save the applicant
from multiple drawings.

a An engineering report consisting of at least:

1.
2.

Project description.

Description of the hydrologic and/or hydraulic analyses used, including method used o
determine historic rainfall and swream datg, soils reports used 1o determine erosive
velocity values, and discharges and water surface elevations for both the design 2nd base
floods.

Vicinity map.

Evalvation of the "natural floodway™ and floodplain limits for the design flood. The
"natural floodway” differs from the PEMA “regulatory floodway.” The “natural
floodway™ is eswablished 10 aliow the City of Mesquite to effectively manage flood plain

areas. FEMA requirements for the “regulatory floodway" must alse be met by

applicanis.

If hydraulic analyses are being subinitted, then a table of values for existing and
proposed water sueface elevations and velocities must be included.

Documentation that the principle of cqual conveyance has been achieved,

gty
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s i Evalustion of existing and proposed valley storage {sce Article & for design
requirements). : S TIPS
b. Engineering drawings consisting of at least: - )
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7. Capies of computer input and output data for existing and proposed conditions for both '
the base food and design flood discharges.

1. Water surface profile, including channel flow line, existing and proposed water surface
elevations, recorded high water marks, and location and number designation of cross-

sections.

2 Plan view on 24" x 36" paper, including L

Scale and north arrow.

Tide block.

Roundary lines and nearest streei intersections.
Existing and proposed contours.

Existing and proposed floodplain limits, and limits of the "natural floodway” .
and the “regulatory floodway.”

popoe

£ Area to be removed from the floodplain or area to be altered.
g Top and toe of fill and/or side slopes and the numerical slope of the fill and/or
side slopes labeled. .
h. Location of all other associaied improvements or alterations to the creek and/or T
floodptain, such as check dams, swales, channel medifications, etc. oy
i Location of cross-sections. '
J- Location of all existing and propesed easerments and dedications.
k Siig viginity map.
3. Plots of cross-sections, including:
a Scale. .
b. Title block. R
¢ Existing and proposed ground elevations.
d. Cut andfor fill areas labeled. .2
e. Limits of and nurmerical values for existing and proposed "n” values. '
£ Equal conveyance removed from both sides.
SECTIONE.  Appeals and Vagiance Procedure.
L. Appeal
Any person aggrieved by a decision of the Manager of Engineering or City Manager may appeal o
from any order, requirement, decision or determination of the Manager of Engineering to the City o
Council. An appeal from a determination of the City Council may be made directdy to the Court
of Appeal. i
T AT
2 Vadances B

The City Council as established by the City of Mesquite shall hear and decide requests for
variances from the requirements of this ordinance.
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Variances concerning Development Permits may be issued (or the reconsiruction, rehabilitation or
restoration of structures listed on the National Regisier of Historic Places or the State Inventory of
5 Historic Places, without regard 16 the procedures sel forth in the remainder of this section.
- B fed LR A - . S z S B =
ariances shall not be issued within any designated natural or regulatory floodway if any incicase
in flood elevations during the design flood discharge would result unless the increase will result in _
no negative impacts on adjacent properties and written approval is obtained from impacted "
property owners.

TV S YR o e —a e

‘Variances shal) be issued only upon a determination that the variance is the minimum necessary to
afford relief considering the fleod hazard, drainage problems, and soil loss.

Variance shail be issued onfy upon meeting all three of 1he following crileria:

I. A showing of gocd and sufficient cause.

2. A determination that failure 1o grant the variance would result in exceptional hardship o ’
the applicant; and, et

3. A determination that the granting of a variance will not result in increased floed heights,

additional 1hreats to public safety, extraordinary public expense, create nuisances, cause
fraud on cr victimization of the public, or conflict with existing local laws or ordinances.

Any applicant 10 whom a variance for building or renovating in a floodplain is granted

shall be given written notice that the swucture will be permitied to be built with a lowest T,
floar elevation below the design flood elevation and that the cost of flood insurance will
be commensuraic with the increased risk resuling from the reduced lowest floor
elevation.
In considering variance requests, the City Council shall consider all technical
evaluations, all relevant factors, standards specified in other sections of this ordinance,
and the:
- Danger that materials may be swept onto other lands 10 the injury of others;
- Danger to life and property dueto drainage, flooding, or erosion damage:
- Susceptibility of the proposed facility and its contents to flood damage and the
effect of such damage on the individual owner;
-
. .
- Importance of L1 services provided by the proposed facility to the community;
- Mecessity to the facility of a waterfront location, where applicable;
- Awvailability of aliernative locations for the proposed use which are not subject ' .
to flooding damage. :
- Compatibility of the proposed use with existing and anticipated development. o
- Relationship of the proposed use o the comprehensive plan and flood plain
management program of ihat area. T T T e
- Safety of access to the propeny in times of flood for ordinary and emergency
vehicles;
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- Expected heights, vetacity, duration, rate of rise, and the effects of wave action,
C it icable, expecied at the site;, an o ) o
L ,-l apphc b PEC L5 _.—_gl.; wﬁ,.g_(_yﬁ,\.gq,ﬁvmm& ey r A
- Costs of providing governmental services during and after storm events,

including maintenance and repair of public utilities and facilities such as sewer, " o
gas, electrical, and water systems, and streets and bridges.

Upon consideration of the factors listed above and the purposes of this ordinance, the
City Council may atach such condilions to the granting of variances as it deems o
necessary o further the purposes of this ordinance.

The City Manager shall maintain the records of all appeal actions, including technical Lo
information, and report any variances of the floodplain management portions of this ‘ L
ordinance to the Federal Emergency Managerment Agency upon request. :
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ARTICLES B
RUNOFF CALCULATIONS

R A R R T A N

B A T T A

The selection of which method to use for calculating runoff depends upon the size of drainage area contributing
runoff at a most downstream point of a project. The *Rational Method™ is acceptable for situations in which the
drainage area is less than 160 acres. A unit hydrograph metiod is required for situations with larger drainage areas.

Detention may be required by the Manager of Engineering Services if cxisting downstream facilities are undersized
or downstream cities have detention requirements. If required the owner or developer shall assume full
responsibility for maintenance of the lake or pond. This obligation shall run with the land and be a continving
obligation.

Runoff computations shall be based upon fully developed watcrshed conditions in accordance with the land use
projections in the latest comprehensive land use plan for the City of Mesquite. The design engineer shail size
drainage Facilities by disregarding the detention effects of upsiream property and caleulating the runoff as if the off-
site property was developed without any detention. If an approved regional detentionfretention facility is in
operation, the design engineer may size downstream drainage facilities based on consideration of the detention
effects of the regional facility.

SECTION A.

Computation of Stormwater Runoff for drainage areas less than 160 acres shall be by the
"Rational Method,” which is based on the principle that the maximum rate of runoff from a given
drainage area for an assumed rainfall inlensity occurs when all pans of the area are contributing to
the flow at the point of discharge. The formula for ealenlation of runoff by the “Rational Method”
is:

(Equation 1)
Q=ClA
Where: Q = the maximum rate of discharge, expressed in cubic feet per second.

C = a runoff coefficient which varies with the topography. seil, fand use and moisture ‘
content of the soil at the time the runoff producing rainfall occurs, This runoff o
coefficient shall be based on the ultimaie use of the land as recommended by the Master ’
Plan for the City of Mesquite and shall be selected from Table 1 herein on the basis of

the use shown on land use and zoning map of the Comprehensive Zoning Ordinance for 1
the City of Mesquite. If an area has had a change of Zoning to give the area land use

for which the "C" in Table 1 is higher than use shown on land use and zoning maps, the

higher "C" facior shall be used.

[

A = The drainage area, expressed in acres, contribuling 10 the runoff al the ‘poim in
question. Caleulation of the drainage area shall be made from an accurate topographic
map, a copy of which shalt be submitted with the engineering plans for approval.

1 By v

I = Rainfall intensity in inches per hour for the lime period that it takes for flow from the
farthest point of the drainage arca 1o veach the point of design. The rainfall intensity is

e {w iy}
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found by referring to the applicable curves of Figure 1. Time of Concenwration or
Duration of Rainfall for use in Figure 1 shall be calevlaled by velocity data shown in
-- Table2. . __ P
Time of concentration is the longest time, without interruption of flow by detention devices, that a
drop of water takes to flow from the farthest point of the drainage area o the point of
concentration {i.e., the point of design). The time of concentration is composed of the "inlet time"
and the flow time in a conduit or channel to the point of design. Equation 2 shows how to
calculate the time of concentralion.

(Equation 2)

L
V x 60 sec/min

T, = Inlet Time'+

Where: Ty =Time of concentration in minutes.

Inlet time = 10 minutes for property zoned muldiple family, churches, schools, local
business, ceniral business, commercial, or industrial

ar

15 minutes for property zoned for parks, cemeteries, agricultural, and single family s

residential.
or
L B
V x 60 sec/min

L = Length of conduit or channel, in feet.

V = Velocity of flow in conduit or channel, in feet per second.

When designing inlets and laterals, the ime of concentration is simply equal to the inlet time. The

design engineer will compare the above specified inlet times to the actual calculated inlet ime by

computing the flow time overland and along the guiter 1o the first inlet. The Manning equation,

along with the velocity information in Table 2 (or other acceptable procedures such as the SCS

method), shall be used to determine flow tme to the inlet. The design engineer may use the actual

caiculated or specified inlet time. Int no case shall a longer inlat time be used than 10 minuies for

multiple family, commercial, churches, schools, indusirial and business areas and 15 minutes for R
parks, cemeteries, agricultunal, and single-family areas.

TWhen sizing storzn sewers and channels, the tlime of coneentration shall be calculated by adding R
the actual calculated iniet tire (but not greater than the specified inlet times) to the flow time in
the conduit and/or channel. The design engineer may use the combined times, as described, or the
specified inlet times for storm sewer sizing.

Ry
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SECTION B.
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For drainage areas in excess of 160 acres where the use of the "Rational Method" does not provide reliable results,

the use of a unit hydrograph method shall be made. The use of a unit hydrograph calculation will be based.upon. .
standard and accepied Engincering Principles normally used in the Profession subject to the approval of the o
Manager of Engineering. Use The Corps of Engincers HEC-1 moclels for dramagc areas 160 acres or mnore.

‘The unit hydrograph methed shall be based upon fully developed watershed conditions assuming no effects from

_the small on-site detention facilities for maintaining the rate of runoff as if the property was developed as single
family residential vses. ‘The detention effects of large regional detcntion facilitics can be taken i into account in unit
hydrograph methods.

Circumstances thal may require the use of a unit hydiograph method include sizing open channels, reclaiming
floodplains, creating lakes, or building other types of drainage-relaied facilities on major drainage courses. Design
engineers of these types of facilities should be aware that the requirement of designing for fully developed
watershed conditions will mean that they will have to calculate these fully developed flows insiead of using the
flows calculated in the Federal Emergency Management Agency's (FEMA) flood insurance studies for Mesquite. .
FEMA's flows cannot be used because the flows are based upon existing watershed conditions (For more e
information, see Article 7 on the sizing of channels and other major drainage facilities and Article 8 for fioodplain oo
alteration procedures). Use of the rational method is allowed for design of storm sewers within the project area.
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ARTICLE 6
URAINAGE SYSTEMS

oy

SECTION A, Design Storm Frequencies. . b e D S

‘The calculations of runoff quantities that must be accommodated in drainage facilities require the selection of the
design storm frequency. The design storm frequencies for various drainage structures are given below.

DRAINAGE FACILITY, DESIGN RECURRENCE INTERVAL,
Closed Storm Sewer Sysiems (Required for 25.year with 100-year positive overflow for oo
all drainage areas less than 70 acres unless Inlets on Grade in streets such that the depth of
approved by the Manager of Engineering.) ﬂowg in the street does not exceed the top of
cuib.

Closad Storm Sewer Systems and Inlets 100-year with positive overflow for 100 yr. o
at Street Low Point or Sag . =
Culverts and Bridges 100-year o
Concrete-lined Channels 100-year o
Earthen Channels 100-year v e v e v s

- ¥ .
Levees Siandard Project Flood
Dams Above Nartural Ground/Spillways Spillway design flood varies with the class of

structure (see Ariicle 7, Section B).

I

The approved drainage system shall provide for positive overflow at all tow points. The term "positive overflow”
means that when the inlets do not funclion properly or when the design capacity of the conduit is exceeded, the
excess flow can be conveyed overland along a grassed or paved course. Normally, this would mean along a street
or alley, or shail require the dedications of special drainage easements on private property.

SECTIONB.  Streetand Alley Capacities.

Sweet capacities shall be designed for the 100-year design Mood. e

i

Minor Anerial and lower classifications -  Maximum 6 inches or (op of curb.

Principal Arterial - One lane open in each direction.

. - e e,

e e, _The depth of flow in the streets shall not exceed the top of curb. Figure 2 shows the capacity of streets
with a straight cross slope that varies from 1/8 inch per foot 10 172 inch per foot, which are the minimum

and maximum allowable street cross slopes.

The flows created by the 100-year storm shall be contained within the capacity of all paved aileys. Figure
3 shows the capacity of various alley sections.




P A it e ies L Lty SRMET wTon = e b A e

P

Aliey capacities shall be checked at all alley tums and "T™ intersections to determine if curbing is needed
or grades should be flatened. Alley sections shall be super-elevared as required at corners and curves to
insure that flow remains in the alley through Lhese changes in alignment.

O

Curbing shall be required for at Jeast 10 fect on cither side of an intet in an alley and on the other side of
the alley so that the 1op of the inlet is even with the high edge of the alley pavement. o S .

The first floor elevations of all residential and other structures shall be set at 2 minimurn elevation of the
higher of either 1.5 fect above the alley invert or one foot above the top of the street curb slevation, and
with positive drainage provided away from the siructure. Positive overflow sections shall provide a
minimum of 2 feet of freeboard from the overflow invert adjacent 10 siruciures and the corresponding first
floor elevation of all residential and other structures. Lot grading plans are required for all new

subgdivisions.

SECTION C,  Placement of Tnlets

Storm sewer inkets shall be built along paved sureets at such intervals that the depth of flow, based upon the 100-year L e
storm, does not exceed the top of curb, Inlets shall be located as necessary to remove the flow based on a 25-year :
storm. If in the opinion of the Manager of Engineering the flow in the gutiers would be excessive using the above
design criteria, the storm sewers or inlet locations could be aliered to relieve adverse conditions. .

Inlets shall be placed upstream from an intersection whenever possible. At any intersection, only one sweet shall be
crossed with surface drainage and this sirect shall be the lower classified street. When an alley intersecis a skeel,
inlets shall be placed in the alley whenever flow down that alley would canse the capacity of the intersecting street
to be exceeded.

4 e

SECTIOND. Inlet Capacities and Sizcs

Figure 4 shows the various types of inlets allowed for use along various kinds of streets, Other types of inlets may
be used upon the approval of those inlets by the Manager of Engineering. The minimum inlet size shall be eight
feei. Figures 5 through 18 show how to determine the capacity of inlets. No mare than 20 feet of inlets shall be
placed along one guiter at any given location. Grate or combination inlets shall not be used in Ciry maintained
sreets unless approved by Manager of Engineering.

Minimuim sizes of laierals shall be 18-inches for use wjth §-foot inlets, and 21-inch faterals with 10-foot, 14-foot,
and drop inlets, and 24-inch lalerals for 20-foot inlets. Where laterals tie into trunk lines, place the laterals on a 60°
angle with the trunk line and connect them so that the Tongitudinal centers intersect.

e s :
SECTIONE. B i 3 ——

I Ihe Mavning Equation

Storm sewer conduit shall be sized to flow ful. Manning's Equation shall be vsed to delermine
the conduit size. Manning's equation is expressed as:

ERTaer—
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~enginecting plans. C e

{Equation 3)

T 486 CTTTUENARE L
0= _ (amPB©2ave R
n n

Where: Q= Flow in cubic fect per second.
V = Velogity of flow in conduit in feet per second.
A = Cross-sectional area of the conduit in square feet.

R = Hydraulic radius of the conduit, ~hich is the area of flow divided by the wetted
perimeter (R = A/P).

§ = Slope of the hydraulic gradient.

1 = Roughness coefficient of the conduit.

P = Wetied perimeter.

Figure 19 is a graphical solution of Manning's Equation, which allows sizing of concrete pipe,
assuming an "n” value of 0.013.

3
LI an i Vel

The minimum velocities in conduit shall be 2.5 feet per second, The minimum slopes for various
pipe sizes that will maintain this minimum velocity are given in Table 3. The recommended
maximum velocities of flow in the conduit and channels are given in Table 4. o

The maximum discharge velogities in the pipe shall also not exceed the permitted velocity of the
receiving channel or conduit at the outfall to prevent erosive conditions, as shown in Table 4. The
maximum outfall velocity of a conduit in partial flow shall be computed for partial depth and shall
fiot excecd the maximum permissible velocity of the receiving channel unless controlled by an
appropriate energy dissipater (e.g. stilling basing, impact basins, riprap protection).

g Coeffici %

In general, stormwater shall be carried in concrete pipe conduit, but other types of conduit ¢an be
used to carry stormwater. However, piior permission (o use metal conduit must be obtained from
the Manager of Engineering. Table 5 shows recommended roughness coefficients for various
types of conduits. If, in the opinion of the design engineer, other values for the roughness R —
coefficient should be used, the different value can be used with the permission of the Manager of
Engineering. Appropriate notes of the approved roughness coefficient shail then be shown on the
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4. Hydraulic Gradient of Conduits T

Conduits must be sized and slopes must be set such shat ranoff {lows smoothly down the drainage
system. To insure this smooth passage, the hydraulic gradient must be at the proper elevations.

‘The proper starting elevation of the hydraulic gradient shall be set according to the applicable
criteria listed below:

P T Ty

1. When a proposed conduit is 1o connect 1o an existing stosm sewer, the hydraulic gradient
of the proposed storm sewer should start at the elevation of the hydraulic gradient of the
existing siorm sewer based on an evaluation of the existing storm sewer with respect o
the requirements Found in this ordinance. This eriterion will be used for existing systems
whether or not they are designed in accordance with this ordinance.

2 When a proposed conduit enters an open channel, cregk, or flood control sumps, the
hydraulic gradient of the proposed conduit should start al the 25-year waler surface
clevation of the channel or creek when the ratio of the drainage area of the receiving
ereck (at the development) to the development area is 15 or greater. For ratios of less
than 15, the 100-year water surface will be used on the receiving creek.

Not only is it itnportant (o use the proper starting ¢levation for the hydraulic gradient, but proper
hydraulic gradient elevations must be maintained for the length of the conduit. The inside top of
the conduit should be at or below the hydraulic gradient. However, effort should be made to keep
the top of the pipe as close 10 the hydraulic gradient as possible so that deep excavations to lay
pipe are noi required.

sy

When the conduit is flowing panially full, the hydraulic gradient shall be shown at the inside
crown of the conduit.

The hydraulic gradient shall be kept two feel below the top of curb. If this cannot be obtained, the
hydraulic gradicnt shall be at lzast 1.5V 12f2g feet below the guiter line, where V | is the velocity
in the lateral.

5. Minor Head Losses

Whan cstablishing the hydraulic gradient of a storm sewer, minor head losses at poinis of
torbulence shall be calculated and included i the computation of the hydraulic gradient.

Enrance L R,

Entrance losses 1o a closed storm sewer systemn from an open channel or lake shall be calculated
using Equation 4.




(Equation 4)
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Where: Hj, =Head loss in fest.

V) =Velecity in the downstream pipe in feet per second. O —

K, =Head loss coefficient (see Table 6).

The resulting hydraulic gradeline shall be compared to iniet control conditions for the siorm sewer
as described in Section F. The higher of the two values will be used as the conivolling upstream
hydraulic grade line.

For pipe size expansions, head loss shall be calculated using the foliowing equations:

(Equation 5)
D; vy 2

= (f-{=—y2 y2.
" Lf())zg

Where:  Hjp_ = Headloss in feet.

¥y = Upstream velocity in fect per second.

Dy = Upsiream pipe diameter.

= Downstream pipe diameter.

Manhoie and Bend Losses.

Head losses associated with manholes for pipe direction changes and bends in plpcs of equal
diameter shall be caleulated using:

(Equation 6) :

ng
Hy = Kb—z'é T

Where: Hi, = Flead loss in fect,

V2 = Velocity in the downstream pipe in feet per second.

K, = Head loss coefficient from Table 7.
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Junciion Losses.
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Head losses associated with wye connections or manholes with branch laterals entering the main
line can be calculated by using Equation 7.

{Equation 7}

v22 Vlz
Hy, =—- Kj-w
g 2

Where:  Hj = Heud loss in feet.
V| = Velocity in the upsiream pipe in feet per second.
V3 = Velotity in the downstream pipe in feet per second.

Kj = Head loss coefficient from Table 7.

Stomn Sewey Lajerals

Laterals for storm sewer systems shall be cized 1o controt the flooding depth at the inlets. The
depth shall nol exceed the limits previously established for storm sewer sysiems. Calculation of
the flooding depth shall be determined based on the addition of the velocity head of the lateral to
the computed HGL:

ELEV=HGL + V2

2
“This calculated elevation shall be compared 10 the elevation determined based on inlet control

nomographs as developed by the Department of Transpontation. The highest of the 1wo elevations
shall be used to establish the capacity of laterals and the corvesponding depth of flooding.

Quifalis to Oper Channels and Lakes

The flow lines of storm sewer conduits that discharge into open channels shall match the flow line
of the channel. One exception to this requirement of matching the flow line is when a storm
sewer discharges into a concrete-lined channel, or when the outfail is submerged below the
normal waler surface of a lake. In the case of a pipe discharging to a Tined channel, the outlet
must be below the top of the channe! lining. The second exception pertains to storm sewer
discharge that must cross wide floodplain areas. Under this condilion, the storm sewer could
discharge into a lined ditch which would convey runoff 1o the flow line of the channel without
creating an ergsive condition, Permissible velocities within the ditch will be based on the type of
lining used and the velocities provided in Table 4. Flumes to bring the discharge down (o the flow
line of earthen creeks shall not be permitied. Drop struciures shal) be allowed upon writien
approval of the Manager of Engineering.

.. "’w‘-;l

The velocity at the discharge end of the conduit shall be compuied based on partial flow depth and
shall be sufficiently low so as 1o not cause downstream erosion problems. Table 4 shows the
maximum velocides allowed in various types of channels, which are then the maximum discharge
velocilies at storm sewer outfalls,

Tn some circumstances, the configuration of the storm sewer in relation o the flow line of the
creck may cause excessive velocities 1o be reached unless provisions arc made to slow the

] )
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SECTIONF.

*velocity 10 the values shown in Table 4 for the receiving seam. Stilling basins shall also be

om
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velocity. One recommended method of slowing the velocity is to have the last length of pipe (a
length of at least ten times the diameter) be on a slope that will reduce the partial flow ourlet

T e = ey

attowed 10 reduce discharge velocities,

The discharge pipe shall also intersect minor creeks at an angle not to exceed 60 degrees. Minor
creeks are defined as those crecks, channets, or drainageways where the distance from the pipe
outlet 1o the opposite creek bank at the bottom of the channel is twenty {20) fees or less. Pipes
may intersect major creeks (greater than 20 feet to opposite bank) at a S0-degree angle. The
Manager of Engineering may require that pipes intersect major creeks at an angle nol to exceed
60 degrees, when a 90-degree angle would result in an erosive condition.

Figure 20 shows how a storm sewer should be configured to discharge imo a creck.

at W itive Qv o

All storm sewer conduits to be dedicated 1o the City of Mesquite shall be located in an eascment o
dedicated o the City of Mesquite at the time of final plating of the property. The easement shali SR
be at least 15 fear wide for storm sewers or wider if the Manager of Engineering requires it for '
maintenance or other purposes. Special drainage easemenis on privaie property shall be a

minimum of 15 feet wide or wider if the Manager of Engineering requires it for mainicnance or

other purposes. Maintenance responsibility shall be as required in Article 7.A4.5. No fences,

buildings or other sbuciures and improvements shall be placed within these dedicated easements.

. R S —

v i

Culverts shall be designed in accordance with the Texas Highway Deparment Hydraulic Manual, Chapter 4 -

Culverts. The calculation of hydraulic grade lines will consider both inles and outlet conirol for the culvert,
Starting water surface elevations for gradeline calculation will be the same as required for storm sewers; see¢

Section E.




SECTION A.
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Chanpels
Channel Design

Open channels may be used inswead of enclosed systems when the drainage awea of
contributing flow o the channel is greater than 160 acres. Open channels shall not be
permitted when the drainage area is less than 160 acres. Table 4 shows the maximum
velocities allowed for cectain types of channels. Roughness coefficients for the design of
open channels are providzd in Tabie 8. The following eriteria shall be used in determining the -
nature of the open channcl.

a. Channels may be left in their natural state provided that the channel velocities are
6.0 feet per second or less, if approved by Manager of Engineering. Otherwise, all
¢hannels shalt be in accordance with A.1.d. or fully lined.

b. If the natural channel is to be replaced by an improved channel, the flow from the
100-year design, flood must be contained within the improved channel while
allowing for one ool of freeboard. An improved channel shall meet the flocdplain
alteration regulations presented in Article 8.

-3 " Improved channels shali include a lined section if the design velocity is greater than
six feet per second. Lining types such as concrete and rock walls may be used upon
approval of the Manager of Engineering. Improved channels with design velocities \
of less than the permissible velocities shown in Table 11 may be earthen if the Sy
channels are revegetated properly. B

d.  For lined channels, alt of the channel bowom and at least the first three feet (vertical
height) of the side slopes up from the channel bottom shall be lined, unless approved
by the Manager of Engineering.

€. Earthen sides above the lined section or wotally earthen channels shall be on atleast a
four horizontal to one vertical slopes and shall have approved ground cover to
Prevent erosion.

1. Uniess shown to be feasible in a soils report sealed by a registered professional

engineer in the Staie of Texas, and approved by the Manager of Engineering.

improved charnels shall have minimum side slopes of: .
- - - T : T e AR s ‘F-ww*o*.awhn‘-_ﬁm
- 4 feet horizontal to 1 foot vertical for earthen grassed side slopes.

- 2 feet horizontal to I foot vertical for side slopes in rock.

8 The developer or owner shall use low maintenance vegetation for vegetative cover,
as approved by the Manager of Engineering prior to planting. The stlestion of
tnaterials shall comply with either the current ground cover listing for North Central
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Texas furnished through the Texas Agricultural Extension Scrvice or Table 9 in this
ordinance.

h. “The developerfowner shall prow?ide a drainage casement and a required maintenance
easerment (see paragraph 4 below) which shali be dedicated (o the City of Mesquite
as a permanent drainage right-of-way and open space corridor.

i. Channel improvement shall not include concrete pilot channels which do not meet
the requirements of item A.1.d., unless approved by the Manager of Engineering.

2. Ergsion Prevention

All channel sections must consider and account for channel stabilization in their design. This
requirement pertains 10 all sections whether they are left in their natural condition or are
modified in any manner. Three sets of requirements are provided depending upon the
relationship of the exisiing channel to the limits of the developerfowner's property
boundaries. The Manager of Engincering shall have the discretion to require the
implementation of the portion of these requirements as deemed necessary, depending on the
specifics of the property being developed or improved or to allow the escrow of funds
sufficient 1o provide for the construction of a proportionate amount of channel improvements
in lien of acwal construction. This discretion may be exercised when a small section of
improvements is not deemed by the Manager of Engineering to be economically practicable.

a In cases where the entire channel seclion is coniained within the limits of the
dcvelopcr!ownel:' property boundaries. The developer/owner shall:

1. Provide for an improved stabilized channel cross-section which reduces all
velocities to 6.0 fps or below for vegetated channels. The channel
improvements must meet all requiremenis of this ordinance, oo,

2, For vegetated channel sections with channel velocities ranging from 6 1o 8 !
£ps, construct grade control structures within the channel and overbank B
areas 1o prevent erosion. Grade control strucrures shall have a minimum
effective depth of 3.0 feet below existing or proposed grades with an
adequate number of structures to prevent less than 1 foot of degradation.

b. In cases where the property boundary follows the centerline of the channel or
incorporates only a portion of the channel cross-section, the developer/owner shall:

RS 1. Determine the design section required to provide for an iniproved stabilized
vy channel cross-section which reduces all velocities Lo 6% fps or below for
vegetated channels. The design channel section must meel ali requirements ]

of this ordinance. el

2. The design section may include vegetated channel sections with channel

velocilies ranging from 6 to 8 fps. provided that grade control siruciures are .
included within the channel and overbank areas to prevent erosion. Grade =~ 77 TR,
control structures shall have a minimum effective depth of 3.0 feet below
existing or proposed grades with an adequate number of stuctures to
prevent less than 1 foot of degradation.

3. The developer/owner shall constiuct or escrow funds for construciion of the
portion of the design improvemenis required on their property for the
ulimate channel design. The Manager of Engincering shall have the .

"y
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discretion to determive the poriion of the design improvements to be
constructed/ escrowed by the developerfowner. In most insiances, the
developet/owner shall construct one-half of the improvements on their

property.

4, If grade control swuctures are incorporated into the design, the
developer/owner shall coordinate with adjacent owners in crder to construct
these features in their entirety at the time of the initial portion of the
channel improvements.

5. The developerfowner shall provide for a drainage ecasement and
access/maintenance easement  consisient with the poriion of the
improvements provided,

c. In cases whete the developerfowner owns property adjacent 1o channel or floodplain
areas but does not own a3 portion of the channel or floodplain area, the
developer/owner shall (at the discretion of the Manager of Engineering):

1. Determine the channel improvement configuration necessary 10 meet the
requirements of item (2a) above and

2. Shall provide 4 dedicated easement to the city for the portion of this future
improvement configoration, including necessary mainteénance and access
easement, which wili include the developerfowner property.

ing Wa ce ith

When performing hydraulic analyses for channel or drainageway design, the starting water
surface shall e based on the following criteria.

a. When the raiio of the drainage area of the receiving creck (at the confluence
location) 1o the drainage area of the channel or drainageway being designed is 15 or
¢reater, the 10-year water surface of the receiving creek shall be used as the starting
water surface for hydraulic design caleulations. For creeks where the 10-year water
surface is not available, the slope-area method will be used for starling design
calculations.

b. When the ratio of the drainage area is less than 15, the 100-year elevation on the
receiving creek shali be used as the starting water surface for design calculations.

CIST uj

Drainage and/or floodway easements for all open channels, creeks and flumes shail be

__dedicated to the City of Mesquite. Easements shall encompass all areas having a ground

elevation below the higher of one foot above the water surface elevation associated with the
design flood or the top of the high bank or channel edge. No fences, buildings, or other
structures which could impede flow shall be placed within this dedicated drainage casement.
In all cases, the easement shall also include at Jeast a 15-foot wide maintenance stip along
both sides of the channel or, if the Manager of Engineering so allows, at least a 20- foot wide
maintenance strip along one side of the channel. Sueets, alleys, bike paths, eic., alongside
the channel can serve as all or part of the mainienance easement.

Drainage easements for flumes shall be located with sufficient width to permit future
maintenance accessibility, and in no case shall be less than 15 feet wide.

4 B b Wi Pt el
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5. Maintenance of Facilities and Easements.

All drainage easements shall be dedicaied to the City of Mesquite. The maintenance
responsibility of the easements will vary based on the siwation. The following outlines the
maintenance responsibility for various conditions.

a. Drainage improvements constructed by the City of Mesquite shall be the maintenance
responsibility of the City.

b.  Drainage improvemenss constructed in single family residential areas, where no
homeowner’s association or other similar association has been formed, shall be the
maintenance responsibility of the City of Mesquite.

c. Drainage improvements shall not be the maintenance responsibility of the City of
Mesquite when constructed in:

1. residential arcas where a homeowner's association or other similar assogiation is
formied,
2. areas of commercial or industrial zoning.

The maintenance activities in these areas shall be the responsibility of private
ownership including associations. If such improvement deteriorates in condition, the
city manager or hig designated representative shall notify such property owner of
association of required corrections and/or maintenance o bring drainage facility up 1o
the standards as originally approved by the city and according to the original
improvement. If such maintenance is not accomplished within a reasonable time, then
the city may contract for such work and levy an assessient ic the property owher of
association for such cost.

Perpewal maintenance must be assured by either a homowner’s assotiation {single
family only), trust fund, or other private eniity as specified by the City Council.

SECTION B.  Lakes and Dams

In the event that a properiy owner or developer desires to modify an existing pond or lake or desires to
impound stormwater by filling or constructing an above-ground dam, thereby creating a lake, pond, lagoon or
basin as part of the planned development of that property, the criteria listed below shall be met before City
approval of the impoundment can be given. Ponds or lakes created by excavation of a channel area without
erecting 4 dam above natural ground elevation or instream, low water checkdams are also subject to the criteria
listed below, with the exception of spiflway capacity requirements. The Manager of Engineering has the final
authotity to determin : the design criteria for a proposed dam, check dam or cxcavated lake. The requircments
of the State of Texas must also be met for the construction of dams, lakes, and other impoundments.

1 ) The design criteria for a dam is dependent on the size and hazard classification of the dam. The size and hazard
g oS Emelassification will be based on Chapler 12 of the Texas Water Code and will be determined by the Manager of
Engineering based on information furmished by the owner. ‘The following criteria will be used to classify a
dam:

1. Size

The classification for size is based on the height of the dam and storage capagity, whichever

R
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as the maximum water volume impounded at the top of the dam (minus the freeboard). TR

~(minus the freeboard) and the existing streambed at the downsiream toe. Storage is defined
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Size Classifical

impoundment
Calegory Storage (acre-feet) Height (fest}
Minor <100 <iQ
Smatl >»100and < 1,000 210 and < 40
Tntermediate +1,000 and < 50,000 >40 and < 100
Large =50,000 =100

The hazard potential for a dam is based on the potential for loss of human life and property
damage downstream from a dam in the event of failure. The following categories will be

used;

Significant

eptl ification
Loss of Life

eVE.

None expected (No  permanent
structures for litman habitation)

Passible, but not expected (No urban
developments and no more than a
small number of inhabitable structure

Expected (Urban developir ent or large
number of inhabitable structures)

wv""--"",",-“-“"-‘""“v‘."‘?'_ : "._-.;
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Economic Loss

(Exientof Develop)

Minimal
(Undeveloped 1o
oceasional structures
or agriculture)

Appreciable

{notable

agricultural,

industry,or ‘
commercial o
development)

Excessive
(Extensive
indusirial,or

public,

Ty

agricultural _
development) ‘ : eyl
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“The classification of a dam based on the above criteria will be used to determine the Spitlway
Design Flood (SDF). The total capacity of a dam  struciure, including principal and
emergency spillways, shall be adequate 1o pass the SDF without exceeding the top dam
elevation at a minimum. The SDFs for various dam classifications are as follows:

Spiljw i - o "“"‘“g_“z
Hazard Size  SDE ;
Low Minor 100-year
Small 1/4 PMF
Intermediate 1/4 PMF to 1/2 PMF
Large PMF

Significant

Small 1/4 PMF 10 1/2 PMF
Intermediate 172 PMF to PMF
Large PMFE
High -
Srall PME I
r Intermediate PMF N
Large PMF '

In all eases, the minimum principal spillway design capacity is the 100-year design flood. In
cenain cases, a dam breach analysis may be required to determine the proper classification of
the structure. For all structures requiring a spillway design flood equal to the PMTF, adam
breach analysis is required to deterinine the downstream consequences of a failure. All dams
designed for a SDF of 172 PMEF or less shall be constructed with 2 minimum freeboard of two
feet above the SDF elevation.

Jditional Design Requi .

a. An engineering plan for such sonstruction, accompanied by complete drainage
design information and sealed by a registered professional engineer, shall have been
approved by the City of Mesquite; R

b. The spillway and any emergency overflow areas shall be located so that flood walers
will not inundate any buildings, roadways, or other siructures.

c. All Federal, State and County laws pertaining to impoundment of surface water shall
have been complied with, including the design construction and safety of the
impounding structure. Copies of any Federal, State, and County permits issued for
the proposed impoundments shatl be submitted to the Manager of Engineering.

d. Any existing structure, which is included in the project anza shall be improved to
comply with the applicable Federal, State, County and City safety requirements for
stiuctures.

c. Before removing, enlarging, or altering any existing lake, the Owner will furnish a
study of the effects of the alteration upon flooding conditions both upstream and .
downstream, The siudy shail be prepared by a professional Engineer and submitted T
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“to the City for approval prior to making the proposed alieration. Compensatory -
storage shall be provided in some manner such that equal or comparable flood
retention capacity is maintained.

..( - g - e PEETO

f. Any improvements to existing dams or lakes or constuction of new impoundments
shall be made at the expense of the developer, prior 10 acceptance of the adjacent
street, utilities and drainage improvements as provided for under the Subdivision e
. Ordinance.
5. i jabili iter]

a. The owner of developer shall have agreed to retain private ownership of the lake,
pond, or lagoon or basin constructed and 10 assume full responsibility for the i
prolection of the general public from any health or safety hazards related to the lake, .
pond, or lagoon constructed.

b. The owner o developer shall have agreed to assume full responsibilicy for the :
maintepance of the lake, pond. or lagoon or basin constucted. The owner ot ‘
developer shall keep the Manager of Field Services advised of the cwrrent
responsible agent for this maintenance,

SECTIONC. Levees

In the event that developers or owners wish to build levess to protect an area from flooding, applicable FEMA
and Siate of Texas guidelines and the following criteria apply:

I Levees shall be designed 1o have four feet of freeboard above the Stzndard Project Flood for

the fully developed watershed flows,
2 Levees shall be designed according to the Corps of Engineers design eriteria whether or not

they are federally authorized levees. ‘ .
3. Levee systems shall bs designed with interior drainage systems to preveant floeding from local

runoff contained within the system for the 100-year design flood.

4, Levee systems shall have written operation procedures that address gate closure conditions
and emergency warming plan. A copy of these procedures shall be fumished to the Manager
of Engineering and the Manager of Field Services.

5. Autornated gate closure systernis shall have power from two independent sources and shall be
capable of being operated manuaily. 1
.
s 6. Ring levees protecting individusl structures proposed for consiruction afier the enactment
sl date of this ordinance shall not be pemnitted,

2 Al pew levee systems shall have permanent positive closures to the required design
elevation. Ternporary closures involving sandbagging or other procedures requiring manual
operations shall not be permitted.

.

8. Provisions shall be made for ensuring the permanent maintenance of levees either by a fiood
control district or similar governmental organization or by the existing property owner and all
future owners, heirs, or assigns.
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A - X Additional plan requirements include water surface profiles for the design flood and SPF; top
of levee profile, definition of interior drainage facilities, inciuding pump station and ponding
areas; location of gravity outlets, gatewells and closure siructures; and elevation-duration data
.. o0 the receiving sysiem.

e

SECTIOND.  Detention and Retention Eacilities,

N L. ey e e

As previousty described in Article 5 of this ordinance, the Manager of Engineering may require that runoff
tates for all land uses be limited to the rates that would be produced from single family residential areas. This

-requirement may also apply to the development of sites as churches, schools, and other institutional vses. © e
Detention/retention facilities to reduce tunoff rates will be provided within approved levee disiricts unjess the )
District can demonstrate, with technical data, that adequate detention/retention storage is provided in dedicated
sumps and storage areas to offset the impacts of developments to Tunoff rates equal to a single-family 5
residential rate. Detention/retention faciliiies shall be designed for the 100-year design flood according to the . v
following criteria. o

1, The minimum amount of storage volume of the detention basin shall be that volume required
to reduce runoff rate to a single-family rate. Dedicated delention/retention basins shall also
inctude an additional one foot of Freeboard and two fest of sediment storage. ‘The volume of
runoff storage for drainage areas greater than 160 acres shall be computed using unit vl
hydrograph procedures. Snyder's Unit Hydrograph will be utilized for all computations. B
Manual methods or use of the computer program HEC-1 are allowed for runoff hydrograph

computation and flood routings. o

For drainage areas less than 160 acres, the above methods are recommended; however, an e

approximaic routing method based on the rational formula is allowable, as outlined in Figure e

21. -
2. Deiention areas in parking lots shall not be:

- In required parking spaces but in extra spaces.

- Behind speed bumps unless the speed bumps are made with reinforced concrete,

- Deeper than six inches unless warning signs are posted.

kY Drainage easements shall be provided for all regional detention/retention faciliies and for
other detention/retention facilities where two or more owners are involved.

4, Detention/retenition facilities shall be designed to empty in less than 24 hours, unless it is also
sarving as an erosion control facility. ‘

5. Detentionfrelention facitities shall not be counled as an erosion conirol technique unless (1)
the basins are designed to empty a minimum of 24 hours from the storm event and (2) .

adequate sediment storage areas in the basin have been set aside and are maintained, Other

municipal ordinances  give additional details as to how o design multi-purpose
: detention/retention facilities. B
e e - s
6. Detention/retention facilities shall be maintained by the owner unless the facilities are

dedicated 10 and accepted by the City of Mesquite.
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" SECTIONE.  Flumes
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The use of flumes is not recommended for widespread use. Flumes shall notbe permitted when the purpose of

o permanent flume is.to carry renoff down the  sides of earthen channels, A flume may be used to direct

overftow runoff along property lines until the runoff can be intercepted by streets or conduit flows, Flumes a
crossing sidewalks shall be covered or bridged such as to minimize danger to pedestrians.

B M .,.g,}.,;&.i,,r‘ﬁ

SECTION F. ecti ildings to St w

Drainage from residential arcas, such as roof tops, should be altowed to flow overiand before joining the storm
sewer system.

Sespage into basements or sub-surface strucwires that is pumped (o ground level, seepage from springs, and-
runoff from roof drains on non-residential buildings that would flow onto or across driveways, sidewalks, or
other areas commonly crossed by pedestrians can create hazards or nuisances to pedestrians. Thus, if hazards
or nuisances would be creaied, the basement and rooftop drains shall be tied directly lo the nearest storm
sewer, provided that pumped lines from basements have back flow preventers anid the water is uncontaminated.
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- ARTICLE 8
FLOODELAIN GUIDELINES
SECTIONA.  Lan i icle Appli

A person shall comply with the requirements of this anicle for floodplain areas before making substantial
improvements to or increasing the outside dimensions of an existing structure or develaping land within the design
flood line of a creek or stream having a contributing drainage area of 160 acres or more, whether or not the land
has been formally designated as a floodplain. Floodplain areas shall aiso include all arcas ingndated by the design
flood and shown as Areas of Special Flood Hazard on the Flood Insurance Study's maps.

SECTTONB. eral in R ath

To minimize possible losses of life and property, the following uses are permitted in a floodplain
area provided they are also permitied in the underlying zoning disuict:

. Farm or ranch; e

- Local utilities,s elecirical substation, water reservoir or pumping  station, and water
treatment plant;

- Public park or playground, private recreation club or area, private community center, and | td
golf course;

. Outside commercial amusement approved by a specific use permit;

. Helistop approved by a specific use permit; and

- Radio, 18levision, or microwave tower, and  amateur commumications tower with a special
use permit.

Structures costomarily associated with the above uses may be constructed within a floodplain area
only if the proposed structure meeis the same engineering requirements applicable 1o filling in a
floodplain (See Aricle 8.C).
L]

Open private recreation clubs or areas and private community centers, without exterior walls
which would incur structural damage during flood conditions, are permitted in floodplain areas.
Private facilities listed above, with enclosed walls that would incur damage, are not perinitted in
floodplain areas.

Uses and structures other than those mentioned above shall not be permitied in floodplain areas.

Motwithstanding the previous provisions of this section, the city will seek to preserve the 100-year e
floodplain for the following stream and creek segments: o
a. Stream 287 south of Town East Boulevard o its confluence with South Mesquite Creek.

ot
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b. The West Eork of South Mesquite Creek south of U.S. 80 10 its confluence with South
Mesquite Creek. o T
: e R i e e e e e L o
c. South Mesquite Creek from North Mesquite Drive to the East Fork of the Trinity River.
d. North Mesquite Creek from 1).S. 80 to its confluence with the East Fork of the Trinity
River.
€. The East Fork of the Trinity River within the city.

Plans for encroachment and/or improvement of the floodplain in the five (5) steam and creek
segmens identified above shall be submitted for review (o the city engineer, the city planner and
the director of parks and recreation. The engineer will comment on the effects of the proposed
encroachments and/or improvements on floodwater elevations and on the hydraulic adequacy of
the channel. The city planner may comment on the advisability of the zoning and land use. The
Director of Parks and Recreation will comment on the use of the land for parks and open space as
well as bird and wildlife habitat. The 100-year floodplain may not be developed in the sweam and
creek segments identified above without staff and city council review of the ramificastons of such
development.

identi i

New construction in rccla%med floodplain areas and “substantial improvements™ of any existing
residential structure in floodplain areas shall have the lowest floor, including basements or fully
enclosed areas of any new of “substantial improvement” construction, elevated to al least two fest
above the design flood elevation. Fill elevations shall be one foot above the elevation of the
design flood. Incremental improvements, cither at one time or over a period of time, the
curnulative cost of which equals or excesds 50 percent of the market value at the time of the first
improvement, shall be considered as 3 “substantial improvement.” New residential structures or
“substantial improvements™ on stilts or behind ring levees serving individual lots shall not be
permitted.

Iprovements to an existing structure that increase the outside dimensions, but do not result in a
"substantial improvement,” must meet the requirements of Article 8.C.

Table 10 presents a synopsis of the requirements for residential construction in floodplain areas.

Mon-resi i cl

New constuction in reclaimed floodptain areas and “substantial improvement” of any existing
commercial, industrial, or other non-residential struciure in floodplain areas shall either have the
Jowest floor, including basements of any new or “substantial improvement” construction, clevated
16 a1 least two feet above the design flood elevation; or, together with attendant uiility and sanitary

3 ety =

facilities, shali:

- Be floodproofed so that below wo fect above the design flood elevation the structure is
watertight. with walls subsiantially impermeabie lo the passage of water;

- Have structural components capable of resisting hydrostatic and hydrodynamic loads and
effects of buoyancy; and

"




" Aricle 4, Section ALl

Be cortified by a registered professional enginecr o architect that the standards of this

subsection are satisfied. Such cenifications shall be provided to the official set forth in

Incremental improvements, either at one time or over a period of time, the cumulative cosi of
which equals or exceeds 50 percent of the market value at the time of the first improvement, shall
be considered as a “substantial improvement.” “Ymprovements lo an existing comnercial,
industrial or other non-residential structure that increase the outside dimensions, but do not result
in a "substantial impro sement.” must mect the requirements of Article 8.C.

Table 10 presents a synopsis of the requirements for nonresidential structures in floodplain areas.

Manufaciured Homes

a

All manufactured homes shall be anchored lo resist flotation, collapse, or lateral
movement by providing over-the-top and frame ties to ground anchors. Special
requirements shatl be that: R

- Over-the-top ties be provided at each of the four comers of the manufactured
home, with two additional ties per side at imermediate locations, with
manufactured homes less than 50 feel Iong requiring one additional tie per side:

- Frame ties be provided ai each corner of the home with five additional ties per
side at intermediate points, with manufactured homes less than 50 feet long
requiring four additional ties per side;

- All copponents of the anchoring system be capable of carrying a force of 4,800

pounds; and,
- Any additions to the manufactured home be similarly anchored.

For all new manufactured homes, new manufactured home parks and manufactured
home subdivisions; for expansions to exising manufacwred home parks and
manufactured home  subdivisions; for existing manufactured home parks and
manufactured home subdivisions where the repair, reconstruction or improvement of the
strests, utilities and  pads is planned; and for manufaciured homes not placed in a
manufactured home park or manufactured home subdivision; for new manufactured
hoies moved into an old site in an existing manufactured home park; and for substantial
improvements to a manufactured home, require that:

- Stands or lots are elevated on compacied fill so that the lowest floor of the
manufactured home will he at least two feet above the design flood elevation;

- Adeguate sutface drainage and access for a havler are provided; and,
- No new manufaciured hones shall be placed in a floodpiain, except on & pad

site created by compacied fill in an existing manufactured home park, in which
the new fill pad site is elevated 1o the design flood elevation.
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Manufactured homes may be supporied to the reguired 2 et above the design ﬂood :

elevation by stands or foundation features as accepted by FEMA.

Table 10 overviews the r¢ quirements for placing manufaciured homes in flood hazard

areas.
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Recreational vehicles located on 2 site within a designated floodplain area shall (i) be on the site
for fewer than 180 consecutive days and (i) be fully licensed and ready for highway use, or (iii)
meet the elevation and anchoting requirements for "manufactured homes" outlined in this section,
A recreational vehicle is ready for highway use if it is on its wheels or jacking system, is attached
10 the site only by quick disconnect type wilities and security devices, and has no permanently
attached additions.

ing id

The top of curb of all new streets to be built in reclaimed floodplain areas shall be at least two feet
above the design flood clevaiion. The low beam of all new bridges 1o be constructed across
fAoodplains shall be a minimum of two feet above the design flood clevation. All new private
bridges to individual homes shall have their low beams ai two feet above the design flood
elevation. Parking lots associated with residential, commercial and industrial uses in reclaimed
fioodplain areas shall be at least at the design flood elevation. Parking lots for public parks or
playgrounds, privale recreation club or area, private community center and golf courses may be
located below the design flood elevation.

Uit

All new and replaccmem{aralcr supply sysiems, sanitary sewer faciliiies, and other public utilitics
shall be designed to minimize o eliminate flood damage and infiltration of flood waters into the
system,

Fences

Fences (Private and Public Screening) shall be constucted such that blockage of surface water
flow does nol occur. Fences shall not be allowed in floodplain area or within dedicated
casements. This includes the requirement that erosive conditions shall not be created around,
under or near a fence structure. -

8 i i0nS ;

All improvemenis and construction permitied in a floodplain area must comply with the following
requirements: *

a. Struciures must be securely anchored 1o the foundation to prevent flotation and collapse
during inundation and designed to prevent damage to nonstuctural elements during
inundation.

P e O |
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b. Thermal insulation used below the first floor elevation must be of a type that does not
absorb water,

c. Adhesives must have a bonding sirength that is unaffecied by inundation.

d. Doors and all wood rim must be sealed with a walerproof paint or similar product.
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€. Mechanical, electrical, and wiility equipment shall be located above the design flood

clevaion. Water heaters, fumnaces, electrical disirivution panels, and other critical

. echanical or electrical installations must not be placed in basements. Electrical circuits

““for basements shall be separaie from circuils serving floors above the basement, and
circuits for basements shall be instalied lowered from above,

f. Basements are permitted for non-residential structures only if they are desigred to
preclude inundation by the design flood elevation, either by:

. The elimination of exterior openings below the design flood elevation; or

2. The use of water-tight closures, such as bulkheads and flood shields, However,
no basements are permitted in soils whose permeability meets or exceeds the
minimum local standards of permeability established for the installation of
individual sewage disposal systems.

g Plywood used at or below the lowest floor elevation must be of an “exierior” or "marine”
grade and of a water-resistant or waterproof variety.

h. Wood flooring used at or below the Jowest floor elevation mwust be installed to
sceommodate a laleral expansion of the flooring, perpendicular to the flooring grain,
without incurring structural damage 1o the building.

L Basement ceilings for non-residential struetures must be of sufficient wet sirength and be
so installed as to survive inundation.

j- Paints or other finishes used at or below the Jowest floor elevation must be capable of
surviving inundation.

k. All air ducts, large pipes and storage tanks located at or below the lowest floor elevation
must be firmly anchored to prevent flotation.

1. Tanks must be vented at a bocation above the design flood clevation,

SECTYONC.  Kloodplain Alteratious,

As stated previously in Article 8, Section B, no new construction is allowed in floodplain areas, but construction is
allowed in those areas that can be reclaimed from the floodplain. The City of Mesquite has adopted a “natural
floodway™ that differs from the “regulatory floodway™ established by FEMA. The "natural floodway” consiss of
the natural channe! and floodplain that is effective in conveying the design flood. Aseas of ineffective flow around
bridges. topographic constrictions, and other constrictions are excluded from the "natural floedway." The effective
flow ares and lmits of the "nawral floodway” arc determined using 4:f flow expansions downstream of
constrictions and 1:1 flow expansions upsiream of constrictions. Figure 22 displays an example of effective flow
areas at a typical bridge location.

A Development Permit for floodplain reclamation or other types of alterations shali be atiowed only if all of the

[P

following criteria are met:

1. Alterations of he lcodplain and "natural floodway" shall ot increase the water surface elevation
of the design flood of the creek.

2 Alserations shall be in compliance with FEMA guidelines. All projects shall receive a Conditional
Leter of Map Revision prior 1o issuance of a Development Permit.




Alterations of the floodplain shall not create an erosive water velocity on or off-site.
Allerations of the floodplain shall not sigaificantly increase downstreamn discharges. Acceptable
valugs are listed:
Minor Tributaries 15% maximum storage 1055
Major Streams (0% maximum siorage toss
East Fork Trinity River
North Mesquite Creek
South Mesquite Creek

5. The effects of existing improvements or public and private improvements for which a fuiure
commitment has been made by the City of Mesquite or county, state, or federal agencies, shall be
used in determining water surface clevations and velocities.

6. Any alieration of floedplain areas shall not cause any additional expense in any cument or
projecied public improvements.

7. The floodplain shall be altered only to the exient permitted by equal conveyance on both sides of
the patural channel. The right of equal conveyance applies 1o all owners and uses, including
greenbelt, park areas, and recteational usages. Owners may relinquish their right to equal
conveyance by providing a written agresment to the City of Mesquite.

3 Maximum slopes of filled areas shall not exceed three 10 one. Slopes of any excavated areas not
in rock shall not exceed four 1o one.
Fill slopes, venical walls, terracing, and other slope treaiments may be considered provided no
unbalancing of sweam flow results and only as a part of a grading permit application.

9. A grading permit shall be required so that proper provisions for protecting against erosion losses
will be made.

These criteria shall be met before a Development Permit ¢an be issued for a proposed project. Typical projects
requiring a Development Permit include placing fill whether or not it acivally raises the property out of the
floodplain, consuucting a dam, straightening channe] sections, making irprovements, substantial or otherwise, to
existing struciures in a floodplain in which the existing outside dimensions of the structure are increased, and
temporary storage of fill materials, supplies, and equipment.

The required submitials for a Development Permit are listed in Asticle 4, Section D.2. In general, the information
needed for the application can be obtained by running a backwaler model, such as HEC-2, and a flood routing
mexel, such as HEC-1. Both models shall be run by permit applicamts. The backwater information shall be used to
determine that upsiream water surface elevations and erosive velocitics have not increased.  Starting waier surface
conditions for backwater calculations are outlined in  Anicle 7, Section A.3. Flood routing information shall be
used (o insure that the cumulative effects of the reduction in Moodplain storage of flood waters will not cause
downsiream increases in water surface elevations and erosive velotities,

B - -

The Manager of Engineering shall keep the models current with rodifications to the floodplain.

SECTIOND.  Yedification of Flogdplain Alterations.

Priof to final acceptance by the City of uitlities and streel construction for projects involving floodplain eherations
or adjacent to defined floodplains, creeks, channels and drainageways. a ceniified siatement shall be prepared by a
Registered Public Surveyor showing that all lot clevations, as developed within the subject project, meet of exceed
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the required minimum finished floor elevalions shown on the final plat of the subdivision. This certification shail

be filed with the Manager:g‘f'ﬁgém ering. T T

In addition, at any time in the future when a building permit is desired for existing platted property which s subject
to flooding or carries a specified or recorded minimum finished floor elevation, & Registered Public Surveyor shall
survey the property prior to obtaining a building permit. The centified survey data showing the property 16 be at or
above the specified elevation shall be furnished to the Manager of Engineering for approval. Centificate of
compliance with the provisions of this ordinance pertaining to spesified finished floor elevations shall be required.

The owner/developer shall furaish, at his expense, 1o the Manager of Engineering sufficient engineering information
to confirm that the minimum floor elevations proposed are as required by this paragraph. Construction permits will
not be issued until (1) a conditional letier of map revision or amendment has been issued by FEMA, and (2) lots
andfor sites are certified by a Registered Public Surveyor and are elevated from the floodplain according to the
FEMA-approved revisions 1o the floodplain and the requirements of this ordinance.
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TABLE1
| MINIMUM RUNOFE COEFFICIENTS, e
Runoff  Max. - s
Coeflicient Inlet o
Zone Zoning District Nagne, oce . Time
AG Agricultural, 1 Ac., 2,000 sq. fi. home Variable - 15 min.
R-1 Single Family, 11,000 sq. ft. lot; 2.000 5. fi. home 0.60 15 min.
- R-1A Single Family, 8,250 sq. ft. lot; 2,000 sq. ft. honte 0.60 15 min.
R-2 Single Family, 8,250 sq. ft. iot; 1,700 sq. fr. home 0.60 © 15 mm. o
R-2A Single Family, 7,200 sq. fu. lot; 1,700 sq. ft. home 0.60 15 min. oo
R-3 Single Family, 7,200 sq. ft. lot; 1,500 sq. ft. home 0.60 15 min. '
D Duplex, 12,500 sq. fr. lot; 2,200 sq. fi. home 0.60 15 min.
A-l Multifamily, 12 units/acre 0.80 10 min.
A-2 Maultifamily, 18 units/acre 0.85 10 min. .
A3 Muliifamily, 25 units/acre 0.50 © 10 min.
PD Planned Development Variable 16 min.
o Office 085 10 min.
GR General Retail 0.85 10 min. : B
88 Service Siation 0.95 10 min.
‘MU Mixed Use : Variable 10 min. e
CBD Ceniral Business District ' 080 10 min.
LC Light Commercial -~ 090 10 min. ' '
C Commercial 0.90 10 min.
1 Industrial 0.90 10 mir.
Fp Flood Plain 1.00 10 min.
H Historic Landmark 0.40 15 min.
R/PC Restaorant/Private Club .90 ’ 10 min.
¥ Parking Lots 1.00 10 min. : )
* Church 0.90 Varies 10 mon. .
* School 0.75 Varies 15 min. N
* Park 0.40 Varies 15 min.
* Road & Interstate Hwy, 0.90 10 min.
(*) Indicates non-zoned use
¢
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TABLE2

0% tc 3% 4% 10 7% 8% 10 11% Over 12%
Description of Viin V.in V.in V.in
Water Course fps. fps Lp.s. fp.s
Surface Drainage 5 9 13 15
Channels Determine V. by Manning's Equation
Storm Sewers Determine V. by Manning's Bquation %
TABLE 3
MINMIUM SLOPES FOR CONCRETE PIPES
(10 produce a velocity of 2.5 f.p.s. or greater) T
(n=.013) B
Pipe Diameter Slope Pipe Diameter Slope ) =
(inches) {Peet/100 Feet) {inches) (Feet/150 Feet)
13 180 51 045 ' ,,,
2] 150 54 041 S
24 120 60 036
27 110 66 032
30 050 72 028 .
. 3 080 78 025 B
36 070 84 023 1
39 062 90 e
R SO
45 052 16; )
a8 048 108
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NG FULL AND CHANNELS

MA}CII\_{IW_VELOC_!'ITES I CONDUTTS ELOW

SRR FIORE IS RV [ Lt

Maximum Velocity
Flow Through: (fps) —
Cuivens 10
Inlet Laterals 10
10

Storm Sewers
Eatthen Channels
Concrete Channels
Shale

Tock

See Table 11
6
6

6-10*

1. . Co s ;
* Depends upon exact typs of vegelative cover, soil, or rock for the lotation in question.
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Recommended
Roughness Coefficient

Materials of Construction n" :
Concrete Pipe Storm Scwer !

Good Alignment, Smooth Joinis 013

Fair Alignment, Ordinary Jeints ) 015 o

Poor Alignment, Poor Joints 017 .
Corcrete Pipe Culverts 012 | ‘
Mor)lt;ii.thic Con;:rcte Culverts & Canduit 012 : '*f
024 ‘

Corruguted Metal Pipe

Corrugated Metal Fipe (Smooth Lined)




TABLE 6
ENTRANCE 1L.OSS COETFFICIENTS
V]2

Entrance head loss H = Kg -~
2

m il e e Ve e e 1 S
‘ R Y L .

Type.of Suucture and Design of Entrance..

Projecting from fill, socket end {groove-end)
Projecting from fill, square cwt end
Headwall or headwall and wingwalls
Socket end of pipe (groove-end)
Square-edge
Rounded (radius = 1/12D)
Mitered to conform to fill slope
End-section conforming to fill slope
Beveled edges, 33.7° or 45° bevels
Side- or stope-tapered inlet

Bipe, or Pipe-Arch, Corrugated Metal.

Projecting from fill (no headwatl)

Headwall or headwall and wingwalls square-edge
Mitered to conform to fill slope, paved or unpaved slope
End-section conforming to fill slope

Beveled edges, 33.7° or 45° bevels

Side- or slope-tapered inlet

Box. Reinforced Concrete

Headwall paralic} to embankment (no wingwails)

Square-edged on 3 edges

Rounded on 3 edges to radius of 1/12 barvel dimension or beveled edges on 3 sides
Wingwalls at 30° to 75° to barrel v

Square-edged at crown

Crown edge rounded to radius of 1/12 bamel dimension dimension, or bevele d top edge
Wingwall at 10° to 25° to barvel

Square-edged al crown
Wingwall pasallet (extension of sides)

Square-cdged at crown e

0.5
0.2

Side- or slope-tapered inlet
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TABLE 7
5o PERYELOCITY HEAD LOSS GOEFFICIFNTS FOR CLOSED CONDUTTS

MANHOLE AT CHANGE IN PIPE DIRECTION

HEAD LOSS
DESCRIPTION . ANGLE . COEFFICIENT
Kj
50° 0.55
Dt 0" 043
D2 .
ANGLE = _ 45 _ 0.42
30° _0.30
D1=D2
o 0.05
BENDS IN PIPES
- HEADLOSS
DESCRIPTION i ANGLE COEFEICIENT
Kj
90° 0.50
60° 0.43
ANGLE
\.:;_._._n 45" 037
20° 025
JUNCTION
HEAD LOSS
DESCRIPTION ANGLE COEFFICIENT
o Kj
1.00
e VY
0.50

0.35




TABLE S

ROUGHNESS COEFFICIENTS EOR OPEN CHANNELS FLOW AREAS.

ol Descripti
MINOR NATURAL STREAMS (Top Width at

Flood Stage Less Than 100 Feet)

" Moderately Well-Defined Channel

\

Grass and Waeeds, Litle Brush
Dense Weeds, Little Brush
‘Weeds, Light Brush on Banks
Weeds, Heavy Brush on Banks
Weeds, Dense Willows on Banks

Trregular Channel with Pools and Meanders

Grass and Weeds, Little Brush
Denge Weeds, Litle Brush

Weeds, Light Brush on Banks
Weeds, Heavy Brush on Banks

Weeds, Dense Willows on Banks

* Floodplain, Pasture

Short Grass, No Brush
Tal Grass, No Brush

Floodplain, Cultivaied

No Crops

Mature Crops

Floodplain, Uncleared

Heavy Weeds, Light Brush

Medivm o Dense Brush

Trees with Flood Stage Below Branches

MAJOR NATURAL STREAMS (Top Widih at
Flood Stage Greater Than 100 Feet)

The roughness_cocfficient is less than that for minor
streams of similar description because banks offer less
effective resistance.

Moderately Well Defined Channel

irregular Channe'

Roughness Coefficient
Mini ; .

0.025 0.030 0.033
0.030 0.035 0.040
0.030 0.035 0.040
0.035 0.050 0.060
0.040 0.060 0.080

0.030 0.036 0.042

0.036 0.042 0.048

0.036 0042 0.048

0.042 0.060 0.072

0.048 0.072 0.096

0.020 0.030 0.033

0.025 0.035 0.050
0.025 0.030 0.035
0.030 0.040 0.050
0.035 0.050 0.070
0.070 0.100 0.160
0.080 0.100 0.120
0.025 - 0.060
0035 - 0.100
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~ 3 Descript]
MANMADE VEGETATED CHANNELS

SPTLESR TR AT

£ R oughness Coefficient :
Minipuo, Nommal, Ma:_umym

Mowed Grass, Clay So;l 0.025 0.030 0.035
Mowed Grass, Sandy Soil, or Easily Erodible Soils 0.025 0,030 0035 . - ot e

MANMADEN ON~VEGET.ATE.D CHANNELS

Clean Gravel Secnon 0.022 0.025 0.030
Shale 0.025 0.030 0.035
Smooth Kock 0.025 0.030 0.035 :

SRt )

LINED CHANNELS

S$mooth Finished Concrete 0.013 0.015 0.020
0.030 0.040 0.050

Riprap (Larger Pieces)
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e TABLE %A .
TEMPORARY VEGETATION,
Vesetation, - The following plants are commonly uscd for temporary cover in Texas. For optimurm
planting dates and adaptations for a specific soil or site, contact your local field office of the USDA, Soil
Conservation Service. T
Plaming i 2 3
Species Rae/Materials, Planiing Date Source R
Cane, Redtop JO#AC IS 8/15-9/30 c
Millet, German 40#/Ac /S 4/1-5/15 C
Oats ‘3bwAc/S 8/15-9/30 C
Panicum, Texas 258/Ac /S 3/15-5/15 C
Prosomillet A0H/AC IS 518 c R
Rye, Elbon ,  1-l2bwAc/S 8/15.9/30 I
Ryegrass, Annual I0H/AC/S 8/15-9/30 C
Sprangletop, Green 3.44PLS/AC /S 2/1-515 C
Sudangrass A0HACIS 4/1-5/15 C
) 2 esmul B
1 Planiing Rate - # Commercial Seed/AC, bu - bushels/AC, #PLS - Pure Live Seed/AC
Materials - § - Seed : Coyn
2 Planting Date: This represents a statewide spread in planting dates. Refer to local guides for specific daes.
3 Source: C - Commercial .
P s 1
. I i ]
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Permanent_Vegelation. - Because of wide variations in growing conditions within a planned area, permanent
vegetation has been selected for the following conditions. For optimum planting dawes and adapiations for a
specific soil or site, contact your local field office of the USDA, Soil Conservation Service.

Note: Low areas are subject 1o ephemeral and intermittent flows. : ' [ g
Moisture Planting Pianting
Species Toleance!  Rate/Materipls? Dag Souree*
Bermudagrass,
Coastal or N
Selection 3 A2 50 cu.f/Ac/Sp 1211-5/30 C i
Common AR 4.6/ Aci3 31530 C .
Buffalograss AS3 328/Ac)S 1/1-4/30 C or PMC
Bushy Beard
Grass ok} - Spring -
Cordgrass, f o ;
Prairie B2 1/5q.f/R Y1-5/30 - L T s
Eastemn ’ -0
Gammagrass Ci s Spring - )
Knotgrass Af2 1/sq. f/R&St -530 L
Marshmillet BN 1/5q.fU/R 4/1-5/30 L
Reedgrass,
Common A2 1/5q.F/R 2/1-5/30 L or PMC
Vinc-mesquite AS2 1/3q.ft/St 1-1/30 L
) Moisture Tolerance: Sul eng Seil Satyration ,
A - 20 days or more 1 - Require a saturated soil S
B -10- 20 days 2 - Will tolerate prolonged satvration and -
frequent drought. !
C - Less than 10 days 3 - Will not tolerate a constantly saturaied '
BB - et e e e s soile..._. ...

2 Planting: Rate - #P1 S/AC, Plani Parts/sq ft.
Materials - $ - Seed, R - Rhizomes, Sp - Sprigs. St - Swolons

i 3 Planting Date: This represents a statewide spread in planting dates. Refer to local guides for specific dates.

4 Source: C » Commercial, L - Locally Collecied, PMC - Plant Material Center (as available)
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TABLES.C
an s X

Planting Planting s LA
Spacies Soils? Rate/Materials> Date? Source®
a5 : ‘ . . .- . . _».- e e _, -\.. _“
Bermudagrass,
Common All 4.6#AclS 3/1-5/30 C N o
Selection 3 . . o A *%
or Coagtal All 50 cu.fi'Ac/Sp 12/1-5/30 . C
Bluestem, SR
KR* M-F AHACIS 12/1-5/30 c o
Old World* M-F 2.4 AclS 2N-5/30 PMC ’ e
Buffalograss* M-F 32 ACS 1/1-5/15 C or PMC
Drallisgrass M-F THACIS 2/1-5/30 C
Knotgrass] All 1/59.fUR &SI 21-5/30 L ——
1 : e
Vine-mesquite All 1/sq.f/St 214130 L T
Wildrye All 258IACIS 91-10/1 L
Forbs: e
Bushsunflower* All 10#/AclS 4/1-5/20 L orPMC
Englemandaisy* } All 30#/Ac/S 911-2/30 L or PMC -,
Legumes:
Trailing wildbean* Cc-M 25#/Ac/S 2/18-5/15 L or PMC
Vetch® All 208/ACIS 9/1-10/1 o e
v ,i:
*Mixwures only: Reduce raies according to percentage of mixture desired.
1 Lower portion of slope only, frequently inundaied. ""
2 Soils: C - Coarse, M - Medium, F - Fine 3
3 Planting: Rate - #PLS/AC, Plant Partsisq.fi, Ay

Materials - § - Sead, R - Rhizomes, Sp - Sprigs. St - Stolons
4 Planting Date: This represents a statewide spread in planting dates. Refer to local guides for specific dates.
5 Source: C- Commercial, L - Locally Collected, PMC - Plant Material Cenler (as available)

ey




AP LIRS N O Sy s

ST EAE s

I L N e

IR TR L ST ~ . - TABLESD

N Bl A I et e e ]
sl Teymog S e O Y VY AP

TR T A R AT R e :-‘.5-3- BANI AND SIMILAR AREAS . :

Planting Planting Ce R o ad
Spesies Soils! Rate/Matgrials? Dae® Sourec?
Grasses LT e et
Bermudagrass, :
Common All 4,68/ AclS 3/1-5/30 C .
Selection 3 o : st g
or Coastal All 50 cu.fvVSp 12/1-5/30 < T
Bluesiem, ST e
Caucasian® M-F 4 A8 12415730 C ’
KR* M-F di#laciS 12/1-5/30 C o
Little* Al 6.88/Ac/S 21515 C
Buffalograss* All GHIALS 21-5/15 C
T —
“Fescue M-F 2047A/5 9/1-10/30 C
Hardinggrass ' : . L
"Wintergreen” M-F 6H#1ALlS 9N1-10/30 C
Indiangrass* AN OH#/ACIS 2/1-530 c '
Kieingrass, ey
"Selection 75™* M.F 4/ ACIS 1/1-5/30 C
Wildrye* All 30#/AC/S 9/1-10/1 L
Wintergrass,
Texas* M-F 30#/AC/S 91-10/30 c
Forbs: L e
‘ Bushsunflower* ’ Al JOHACS 411-5/30 L orPMC |
Englemandaisy* All 30#/AC/S o1-2/30 L or PMC o
e Partridgepea™ C-M 10#AC/S 2/15-5/15 Cor PMC .
Sunflower, - - '""m

Maximilian* All 1GHALSS 411-5130 L or PMC
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Cem e  LABLESD, continued .
Planting . ....Planting .
Material 9 D 23 ng‘_g§4
Clover, )
oo Crimson® M 2081AclS o/1-1030  C L
White* M-F W AS C ‘
Trailing wildbean* C-M 108#/Ac/S 2155115 PMC
YVetch* All 208/Ac/S 9711001 c v

*Mixtures only: Reduce rates according to percentage of mixture desired.
I Seils: C- Coarse, M - Medium, F - Fine

2 Plaming: Rate - ¥PLS/AC, Plant Parts/sq .
Matcrials - S - Seed, R - Rhizomes, Sp - Sprigs, St - Stolons

3 Planting Date: This represents a statewide spread in planting dates. Refer to local guides for specific dates.

4 Saurce: C- Commercial, L - Locally Collected, PMC - Plani Material Center (as available)
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TABLE 10
SYNOPSIS QF REQUIREMENTS

is a Deveipoment Is Lowest Is Flocdproofing
Permit Required? Floor Req'd | JAllowed as an
ToBe2 Alternative to Lowest
Fect Above | {Floor Requirement? :
Design o
Flood
Elev.?
RESIDENTIAL
New Structure Yes, if new structures Yes No
are being placedin a
proposed floodplain
reclamation area.
Substantial improvement (i.e., value of Yes, if structure is Yes, of No S e e e
renovation of existing structure is greater | |subject to flooding. improve-
than 50% of the structure). ment
Renovation valued at less than 50% of the | |No No Floodproofingis
structure’s vajue, with no expansion of allowed, but not
outside dimensions, required.
Renovation valued at less than 50% of the | |Yes, if structure is No Floodproofing is
structure’s value, but including expansion | fsubject to flooding. allowed, but not
of vutside dimensions. required.
H
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Is a Development Is Lawest Is Floodproofing
Permit Required? Floor Reg'd | |[Allowed as an
To Be 2 Alternative 1o Lowest
Feet Above | [Floor Requirement?
Design
Flood
Elev.?
NON-RESIDENTIAL
New Structure Yes, if new struciures Yes No
are being placed ina
proposed floodplain
reclamation area,
Substantial improvement {i.e., value of Yes, if structure is Yes, of Yes
renovation of existing structure is greater | |subject to flooding. improve-
than 50% of the structure). ! ment
Renovation valued at less than 30% of the | [No No Floodproofing is
structure’s value, with no expansion of atlowed, but not
outside dimensions. required.
Renovation valued at less than 50% of the | |Yes, if structure is No IFlocdproofing is

structure's value, but including expansion
of outside dimensions.

subject 1o flooding.

allowed, but not
required.

o
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TABLE 10, continued

isa Developméfxi ' Is Lowest Is Floodproofing
Permit Required? Floor Req'd | |Allowed as an
ToRe2 Altemative to Lowest
Feet Above | |Floor Requirerment?
Design
Flood
Elev.?
MANUFACTURED HOMES
New home placed at any pad site Yes, if new structures Yes No
are being placed ina
proposed floodplain
reclamation area.
Expansion of an existing home park Yes, if the park is ina Yes No
floodplain area.
New home park Yes, if the new park is Yes No
being located in a
proposed floodplain
Area.
Substantial improvements 10 an existing Yes, if the pad site for Yes No
manufactured home the home is in a flood
hazard area and the pad
is being raised or
expanded.
Renovation valued at less than 50% of the | [No No Mo
rnanufactured home's value, with no
expaiision of the home's or pad's outside
dirmensions.
Renovation valued at less than 50% of the | {Yes, if siructure is No Neo

manuifactured home's value, but including
expansion of its outside dimensions.

subject 1o flooding.
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TABLE 10, continued
Is a Development I IsLowest | |Is Floodproofing
Permnit Required? Floor Req'd | {Allowed as an
- * g e ToBel Alternative o Lowest
Feet Above | {Floor Requirement?
hDesign
Flood
Elev.?
RECREATIONAL VEHICLES
Recreational Vehicle which is: No No No
1. on a site less than 180 consecutive
days,
2. fuily licensed and ready for highway
use,
3. has quick disconnect utilities and
devices, and
4. has no permanently auached
additions.
Vehicle at any pad site which does not Yes, if vehicle is being | Yes No
meet all recreational requirements placed in a proposed
floodplain reclamation
area,
Vehicles which do not meet all Yes, ifthepark isin a Yes No
recreational requirements at an expansion | {floodpiain area.
of an existing home park
New home park for vehicles which do not | |Yes, if thenew park is | |Yes Na
meet all recreational requirements being located ina
proposed Neodplain
area.
66 B A VN 00 ot
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TABLE 11

MAXIMUM PERMISSIBLE VELGCITIES FOR CHANNELS LINED WITH GRASS e

- R LI SR S vy Y o
© b e s »A-‘-xsu-.ﬁ.z,;'wm_

COVER SLOPE, RANGE.* PERMISSIBLE VELOCITY, FP§
Bermuda Grass 0-3 6
5-10 5 :
] >10 4
Buffalo grass, Kentucky bluegrass 0.5 5
smooth brome, blue grama 5-10 4
B =10 3
Grass mixture G-5 4
4 3
5-10
) Do not use on slopes steeper than 10%
Lespedeza sericea, weeping love 0-5 2.5

grass, ischaemum (yellow blue-stem),
kuda, alfaifa, crabgrass

P s

Do not use on slopes steeper than 5%

X except for side slopes in a eombination channel,
Annuals - used on mild slopes or as 0-3 25
temporary protection until permanent
covers are established, cormmon lespedeza, -
Sudan grass ’
Use on slopes stesper than 5% is not recommended.
Remarks: The values apply to average, uniform stands of each type of cover. Use velocities exceeding 5 fps

only where good covers and proper maintenance can be obtained. Based on past experience, all
soils within the City of Mesquite have been found to be easily eroded soils.

P e
PO R

B e e T ]

* Longitudinal bed slope of the channel bottom,
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VALUES

L INTENSITY
E1l

ITE RAINTAL

CITY OF MESQU

FIGUR
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EXAMPLE . . G e s
KNOWN ; SOLUTION:
MAJOR THOROUGHFARE, TYPE M6D ENTER GRAPH AT .5'
PAVEMENT WIDTH : 337 . INTERSECT CROSS SLOPE : 3/8°/%°
GUTTER SLOPE :2.0% INTERSECT GUTTER SLOPE : 2.0%
PAVEMENT CROSS SLOPE : 3/8%/1' READ GUTTER CAPACITY : 23.5 c.f.5.

DEPTH OF GUTTER FLOW : .5°
FIND:
GUTTER CAPACITY

GUTTER CAPACITY IN C.F.5. ’ ‘
5 1 2 3 4 5 190 20 30 40 104

FUTTTTH V / IERRR R |1 I'“!l P}
S Pl | ! HIE NI
TR b it i ST AL
i | ! ] I EERLEIEIE '|| | | jifi !!)’/,‘/ "»“
i TR , ! H [ 1! FALANLA W
= RS IREAL ' 1] A
s TA Il sE A LA
R EFITHI FHT] LA a4 LA | A
.: A'.‘I;(ﬁ;;//: 'i iT g.,,]’i/:zﬂyi* 1T
ELi...:'f 7 AR EREL ! —----——/'G:-h.?;' 11:’/ i
i EAUY R 1 4 e At
.?_ Iy ALK /_q’; ¥ '{-ﬂ A /}"
& Yy P Bzt A 1A L1141
:‘L.J&, )/' A A / 74 b
l”;{ /‘L/ /’ ’f’// Pa L
187 I T AT A A
ﬁ/ 'V’, rdliiva /'v! '
yaryyi AW 5 J %3
TN J%s” paP4 o | ;
LT AT W LA D
FYAY A A Y A ;
y A AT A M LA
a4 A AV AT T
I MHIUATA T i
ALL Bebki AT ATA | '
.1 .2 3 .45
DEPVH OF GUTTER FLOW IN FEET ‘ o
T T — _!__,, DEPTH OF SRR
C °§_S,§.l$5-__.i._ "l' GUTTER FLOW

(ROUGHNESS COEFFICIENT n : .0175) 69
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10°ALLEY
&

el

CAPACITY OF

n:0.0175
. FIGURE 3

12.5° ]

ALLEY SECTIONS

1

6"

%‘;

25°ALLEY

“Q" DESCHARGE IN CUBIC FEET PER SECOND

L1000
- 900
£ 300
=700
600
;'500
£400
300

200

T FFLCEESTTY

o

e e A

“EXAMPLE ;

KNOWN:

SATUALLEY WIDTH: 12°
ALLEY DEPRESSION: &»
GUTTER SLOPE: 4.0%

FIND:
GUTTER FLOW (Q)

SOLUTION:
CONNECT THE 12°
ALLEY SECTION WITH
SLOPE: 4.0%

READ Q: 149 c.l.s. .

TR T TT

E. 4.0

[
.
[~

‘.ﬁEIIIT"In

- Lo

=~1.0 a4
= 0.9

0.8 !
—0.7

5:0-6

EO.S TR
0.4 MiN.
RAPH ARE BASED Ob

NTS MAY

SLOPE IN FEET ;ER 160 FEET

ol L
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FIGURE 4

STORM DRAIN INLETS

| INLET AT LOW POINT

|
|

14°

I | | B
AVAIL. | DESIGN
: INLET DESCRIPTION : INLET i WHERE USED ; CURVES
I 1 ] ‘ |
| ] a’ i Residential Streel, Collector | Figures
| r—] | ! | 5
| © | 10" ] Street - Types C2UA and C2UB: H
| STANDARD CURB QPENING ! 190 i | 8
| INLET ON GRADE | _ | I
I | 14" I |
| ! ! I
i | ! |
j | 8’ | Regidential Street, Collector |
I [——| ! I |
[ Q A | 10" | Street - Types C2UA and C2UB; | _
I:D,/ \xl-t——a i 1 I Figure
: STANDARD GCURB OFPENING }r (o } Alley Ii 9
I INLET AT LOW POINT [ ! !
| i 14" } |
{ ! | |
| I | |
| ] 8! { Collector Street, Type C4U | Figures
{ ___'/,I——I\__ | 10 | Major Streets ~ Types MiU, M4D, |
I i | [
| RECESSED CURB OPENING ] | MBD, Principal Streets (P6D) | Through
| 12" .
| (NLET ON GRADE, i { E
| I 14" | |
| ! | |
I | J _ I
| | 8* | Collector Street, Type C4U i
! 5 1 ! !
] ) i 10’ | Major Streets — Types M4U, M4D, |
| == ~—— ] | | ] Figure
|  RECESSED CURB OPENING ! | M6D, Principal Streets (P6D) I 9 _
] | 12t | N
I | ‘
| |
I [

o e e il
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FIGURE 4 CONTINUED e

INLET DESCRIPTION
3R

AVAIL,
INLET

—SI1ZES

WHERE USED

Engineering,

| I 1

| | |

N i [

! ) A

i | | |

| i | Combination Inlets to be Used | Figures

| e —— | I ' | ©

{ —"'] o~ 1= R l"““*" i | Where Space Behind Curb |

f . ! 8| S

] COMBINATION INLEY { |  Prohibits Other Inlet Types | Through

! ON GRADE i i ! L

] | | |

! _ | {. -

' i i !

} i | cCombination Inlets to be Used !

| | I |

i j g | Where Space Behind Curb }  Figure

i COMBINATION INLET I | _ | 13

} AT LOW POINT | | Prohibits Other Inlet Types i

| Must Be Approved By The | | !

}_City Enqineer ! | }

| | I !

I | 2 GRATE | OGrate Inlets to be Used Where | Filgures

j I A Moo

I }' 3 GRATE | Space Restrictions Prohibit i THRO

I GRATE INLETS ! ! Co e u

| | 4 GRATE | Other Inlet Types or At I 17

| Must Be Approved By The I | |

| City Engineer | & GRATE | Locations with No Curb. |

I | | !

{ | I !

l | | i

| S ] ] 2" x 2' ] |

| ) A A h @ A S | I

! — Q@ I &' x 3' | Open Channels | Figure

| i 4 1 Al L [ ! 18

| DROP INLET | 4' x 4' | |

! I I I

| ! | . —.
NOTE: Combination inleis can be used on public streets only if approved by Manager of
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RECESSED AND STANDARD
CURB OPENING INLET
CAPACITY CURVES

EXAMPLE ON
KNOWN; s msssamen o s GRADE - DECISION:
PAVEMENT WIDTH : 36 1. USEI0'INLET
GUTTER SLOPE: 3.0% NO FLOW REMAINS IN GUTTER )
1/27/it CROSS SLOPE 2. USE 8 INLET
GUTTER FLOW: 5.2 c.is. INTERCEPT ONLY PART OF FLOW
FIND: USE 8' INLET ‘ . cem
LENGTH OF INLET REQUIRED ENTER GRAFPH AT L:8' '
SOLUTION: INTERSECT SLOPE: 3.0%
ENTER GRAPH AT 5.2 c.ds. READ Q: 4.6 cfa
INTERSECT SLOPE: 3.0% REMAINING GQUTITER FLOW: §.2c¢.ls.- 4.6¢.0.8.:0.6 €2

READ L}:8.8
3 4 5 6 7 8 9 10 15 20 25 30

50 O [, IO, OO OO Ytk 50
s _J_!_L_l_l_LJ_H_lJ.l_‘:[III'I I——I:L—-JJ—L—L—Q- -
ROUGHNESS COEFFICIENT n: 0175
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T
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] b
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TTTQUANTITY OF FLOW IN C.F.S.
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00130 RECESSED AND STANDARD e
CURB OPENING INLET
CAPACITY CURVES FIGURE 6
ON T A A Rt e
EXAMPLE GRADE

TKNOWN: TR e ST AT e DECIS IO N
PAVEMENKT WIDTH: 30° I, USE 10" |NLET
GUTTER SLOPE: 3.0% NG FLOW REMAINS IN GUTTER
PAVEMENT CRQOSS SLOPE: 1/47/1 2. USE 8'INLET
GUTTER FLQW: 4.8 c.l.s. INTERCEPT ONLY PARTYT OF FLOW
FIND: USE 8" INLET B
LENGTH OF INLET REQUIRED ENTER GRAPH AT Ly 8
SOLUTION: INTERSECT SLOPE: 3.0%
ENTER GRAPH AT 4.8 c.ls, READ @: 3.9c.ts,
INTERSECT SLOPE: 3.0X REMAINING GUTTER FLOW: 4.8 cd.5-3.9 ¢.1,5.30.9 ¢.
READ L} : 9.5
i 2 3 4 5 & 7 B 9 10 15 20 25 30
50 LS SIS SRS 20,10 1 A M A A T Tt SN SN A (S A 5 50
G RO Ot . e 0 S0 1 A OO L 0 A S LR : !
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RECESSED AND STANDARD SRR 11113 §
CURB OPENING INLET

FIGURE 7
(‘APACIIY CURVES
7 "ON ' ‘ B
EXAMPLE GRADE
KNOWN: DECISION:
svaneuk AMEMENT WIDTH : 40° 1. USEL0'INLET N ——
GUTTER SLOPE; 1.0% NO FLOW REMALNS IN GUTTER
6" PARABOLIC CROWN 2. USE & INLET
GUTTER FLOW: 6.3 cd.x. INTERCEPT ONLY PART OF FLOW
FIND: USE 8' INLET
LENGTH OF INLET REQUIRED ENTER GRAPH AT L3 :8 )
SOLUTION: INTERSECT SLOPE: 1.0% !
ENTER GRAPH AT 6.5 ¢l READ Q: 5.0 cies
INTERSECT SLOPE; 1.0 X REMAINING GUTTER FLOW: 6,5 cfoa- 5.0 cfs 1.3
READ L;:10 . . .
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L -LENGTH OF INLET IN FEET

RECESSED AND STANDARD
CURB OPENING INLET
CAPACITY CURVES

T e e R
i el e B LA

FIGURE 8

O N R T S e
EXAMPLE GRADE
KNOWN: DECISION:
PAVEMENT WIDTH : 127 1. USE 14" INLET N
ALLEY SLOPE: 0.4% NO FLOW REMAINS IN GUTTER
2. USE10'INLETY
QUANTITY OF FLOW:10.5¢c.0, INTERCEPT ONLY PART OF FLOW
FIND: USE 10°'INLET
LENGTH OF INLET REQUIRED ENTER GRAPH ATL;: 1¢
SOLUTION: INTERSECT SLOPE; 0.4%
ENTER GRAPH AT 10.5c.l0 READ Q: 7.3 cix
INTERSECT SLOPE: 0.4% REMAINING FLOW INALLEY * 10.5¢c.t.8-7.3¢.(.9.:3.2¢..
READ L, : 13.0 fv '
1 2 3 4 5 6 7 838 9 10 i5 20 25 30
50 i_j_i_i?a}]”rr”””“_ijgi.j”'r i 150
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QUANTITY OF FLOW {N C.F.S.
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EXAMPLE

KNOWN:

RECESSED AND STANDARD

CURB OPENING INLET
_GAPACITY CURVES
AT LOW POINT

QUANITY OF FLOW: 19.0 c.l.s.

MAXIMUM DEPTH OF FLOW DESIRED

IN GUTTER AT LOW POINT (yo) 0.5°

FIND:

LENGTH OF INLET REQUIRED (1)

&

SOLUTION:

ENTER GRAPH
INTERSECT yo: 0.5

READ L;:9.0°

USE 10" INLET

SR i e e T e L T 3

o — ';"ttffﬁ0;10,163 o

FIGURE 9

el R T

AT 19 c.i.s.

2 3 4 5 7 8 910 15 20 30 40 50 60 70 80,
25T T T T T L LTI 17 !%' ~ F4
" ROUGHNESS COEFFICIENT N:.0175 ] ! 4
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QUANTITY OF FLOW IN C.F.S.
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00164 TWO GRATE COMBINATION INLET e
CAPACITY CURVES FIGURE 10
ON GRADE e L e nndb
i SSHEX AMPLE .. soremormsrsmmmommreromimeore g

KMNOWN: SOLUTION:
ENTER GRAPH AT 9.0 c.us.
INTERSECT SLOPE: 3.0 %
READ PERCENT OF FLOW
INTERCEPTED: 61% : EEEERIE SN
FIND: 61% OF 9.0 e.f.x. ! 5.5 cla

AS CAPACITY OF TWO GRATE
CAFACI £ RAT
TY OF TWO G . COMBINATION INLET

COMBINATION INLET —
REMAINING GUTTER FLOW:

9.0 ed.6.- 5.2 c.f5. 3.8 c.is.

QUANITY OF FLOW: ¢ cafe
GUTTER SLOPE: 3.0%
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THREE GRATE COMBINATION INLET
CAPACITY CURVES ON GRADE

e v e

EXAMPLE

KNOWN:
QUANTITY OF FLOW. 15 c.l.4.
GUTTER SLOPE: 2.0 X

FIND:
CAPACITY OF THREE GRATE INLET

e

RGNS T

o P et ]
22 Py R A e Ay

a.ww'--. Sty e g

. 'FIGURE 11

M r e e as S e e

admrion

o I IR

SOLUTION:
ENTER GRAPH AT 15 c.i.s.
INTERSECT SLOPE: 2.0 X
READ PERCENT OF FLOW
INTERCEPTED; 62%
62 X OF 15 c.t.a: 9.3 c.f.s.
AS CAPACITY OF THREE GRATE INLET
REMAINING GUTTER FLOW:
15 c.f.5.-9.3 c.f.8, 3 5.7 c.f.5.
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FOUR GRATE COMBINATION INLET

FIGURE 12
CAPACITY CURVES L i
ON GRADE
EXAMPLE
KNOWN: SOLUTION: R
QUANTITY OF FLOW: 12 <.i.s ENTER GRAPH AT 12 c.i.a. .
GUTTER SLOPE: 2.0 % INTERSECT SLOPE: 2.0 %
FIND: READ PERCENT OF FLOW
CAPACITY OF FOUR GRATE COMBINATION INTERCEPTED: 68 %
INLEY 68 XOF 12 cf.s: 8.2 c.f.¢.

AS CAPACITY OF 4 GRATE COMBINATION INLET
REMAINING GUTTER FLOW:

12 c.f.9.-8.2 ¢.f.5. : 3.8 c.i.s.

1 K
b b
< .
- -
r*:t' % lag* !
& ¥ AP
C:Q. D‘W ’ /<h6"
> L [~
e A g ‘
? P ‘H\ | LT 1% o %
L"<" -1 o
Y |+ P _,-“" // <
4 |41 ’,h,,-N 11 L2
><’“‘ 47 et T
L1 4] L] .':'4:—-
% | -1 >< L1 L L1TT -\
GI._ 417 ] praglinzy L1 |
>< |1 ’1 -.J_,r-‘ ‘-__'1 * .
e // >"’ ’f‘ /’.»" i"‘«u_,_ ~=a ﬁﬁ. ;
Ly - LA | L - LT %
> 1 ] d Lot u'l' 5‘!
LA T <'1\ - LAY
> // »‘b - -t ] t
LT N LA -1 ] ] | Lo
¢P [ /" L1 A
?" /l 1 < L] -1 :
='< L] ot 1
i >‘</ ol 1T
3 |~ :;,.(: L4 111 o1
bLF T L ] P - =l '
“1" 4 b“id:n L// ':;'d
Hb -"‘-‘..“ _‘b<: e // et
o+ <... ":"'u.‘ >q s _’,w‘ :
A, Lt T >ﬂ | |
e 1 -1 Jes ] LA ‘
. TSRS <
bl ;
r“’r‘ | >:: Jy
» L4 j’g’h"q
/f/w"‘““q
-1 417
|
| -1
l i
1 2 3 4 5 6 1 8 910 15 20 30 40 50 60

QUANTITY OF FLOW IN C.F.8.




COMBINATION INLET CAPACITY

CURVES AT LOW POINT U FIGUREL
EXAMPLE
KNOWN SOLUTION :
QUANTITY OF FLOW : 20.0 c.f.s. ENTER GRAPH AT 20.0 c.i.s.
MAXIMUM DEPTH OF FLOW DESIRED INTERSECT yo 10.5'
AT LOW POINT (yo) : 0.5 READ L1 :8.4
FIND ; USE10'INLET

LENGTH OF INLET REQUIRED (LD

2 3 4 5 5 7 8 9 190 I5 20 30 40 __s0 ,QTOBOz

L 10U R 0 5 N L O 5 1 A ] yANE VA &
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TWO GRATE INLET CAPACITY O P
CURVES ON GRADE FIGURE 14

EXAMPLE
. b sy
KNOWN! $SOLUTION: g
QUANTITY OF FLOW: 5.0 c..». ENTER GRAPH AT 5.0 cls.
GUTTER SLOPE: ¢.6 X INTERSECT SLOPE: 0.6 %
FIND: . READ PERCENT OF FLOW o
CAPACITY OF TWO GRATE INLET INTERCEPTED: 3%
63 XOF 5.0 c.fvs ¢ 3.2 c.lua, ol
AS CAPACITY OF TWO GRATE INLET .
REMAINING GUTTER FLOW: )
5.0 cd.s, “X,2¢c.0.5, ;1,8 &.4.8.
1
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Y ¥ ‘if" //‘/ |41 \IS‘_,-‘“‘ __/ Lo
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FOUR GRATE INLET CAPACITY
CURVES ON GRADE '

EXAMPLE
KNOWN: SOLUTION:
QUANTITY OF FLOW: 206 c.f.s. ENTER GRAPH AT 20 G.1.s.
GUTTER SLOPE: 1.0 % INTERSECT SLOPE: 1.0 X
FIND: READ PERCENT OF FLOW
CAPACITY OF FOUR GRATE INLET INTERCEPTED: 63 %
63 % OF 20 c.f.s: 12.6 c.is.
AS CAPACITY OF FOUR GRATE INLET
REMAINING GUTTER FLOW:
20.0cfs. —~ 12.6 cfs. = 7.4 cfs.
9 th .
d
. o &3 » -
W o &
> w0 10?!
Qgs E / 6%
[t 1 LU
Prj il ] 39
¥ ’J"" 1%
g; ’_,r"' 13 1 |1 29
e~ |+ /‘a ‘/
v B A7 | L L o j
%= -~ | Z ‘.-l" #_/ l
L /"'T "r L]
L L
14 // ’.'.v‘z#"" f‘_/l 5
E =g LL‘" ///L«’ L]
AT AT AT L '[ Mk chrien
-"r d w"’# d ] ‘“.- "? 1 b E
T T pEal SLo
he L1 L4 L4147 |+ [ L1 /
“ /r/ 4"’/ -1 J 1 1471 /
/ /’l/_// I’_f" /# 4
] | ol = i M“?z #»”U-ﬂr‘
- / l/ﬂ // /-’f _ﬂ.w"“f"
;“1 | 14 4 L] » ’_‘_,J'f# 4
l.r""" "1-1/// // /'/ /
s T //7
17 / "}
g ] L —"*? ] % - B )
LN LA | :
V f’LF‘ ”1,’ =
//" L»‘"A,»-""
.t
[ ] 7
b1
A
3 4 s 6 7 8910 15 20 3030 50 60

QUANTITY OF FLOW IN C.F.5.




SIX GRATE INLET CAPACITY o
"CURVES ON GRADE _ FIGURE16

EXAMPLE

KNOWN: SOLUTION:

QUANTITY OF FLOW: 4.0 c.f.s. ENTER GRAPH AT 1.0 od.a.
GUTTER S5LOPE: 1.6 X INTERSECT SLOPE: 3.0 %

FIND: READ PERCENT OF FLOW
CAPACITY OF SIX GRATE INLET INTERCEPTED: 85%

BSXOF 4.0 c.fa: 3.4 e.f.n.
AS CAPACITY OF 51X GRATE INLET
REMAINING GUTTER FLOW:

4.0 cda” 3.4 cf.e. 7 0.6 c.f.5.
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QUANTITY OF FLOW IN C.F.5.
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DEPTH OF FLOW IN FEET

GRATE INLET B

CAPACITY CURVES AT LOW POIN

et S —

EXAMPLE

KNOWN: SOLUTION:
QUANTITY OF FLOW: 4.8 «c.f.s. ENTER GRAPH AT

h.iAXlMUM DEPTH OF FLOW DESIRED INTERSECT 3 » GRATE AT 0,28

AT LOW POINT:. 0.4

INTERSECT 2 - GRATE AT 663

FIND:

INLET REQUIRED

USE 3 - GRATE

2 o 3 4 B 5 [ 7
‘ A
ﬂ.-n—--ﬂ‘“l-’_ L
A
IV‘ /
/
A
iy pee — - ‘
: e e
t f 4 st i
J. ERi H -}11 A Il —_
HON S A L i 4
. eyt —ry
- n L : .
1 1 1 i S o
] ¥ | | r= 7 ¥
+ i 7 T 1 =7 7 .
v H 1 I (:,] T
H H 1 W4 o, i
! ! RN A v H
1 % uan y 7,
| A t yi
[]
i Vi
Vi
5 ya
4 £
/ /i
Al A
i A 3 14 /-
4 /
/
/
4 /
q / § Y
4 :
/ ) /
Vi / )
Y
/ /
/ 7
r’J /
/ 7
A&
2 3 4 5 6 7

QUARNTITY OF FLOW IN C.F.S.




DROP INLET

004172
e CAPACITY CURVES AT LOW POINT
. meuEB
EXAMPLE
THNOWN: S0 S'Q"L"Q"L‘!’Q"g: e e kol
QUANTITY OF FLOW: 12 c.{.v. ENTER GRAPH AT 12 c.d.8. 7
MAXIMUM DEFTH OF FLOW INTERSECT yo: 0.5

LENGTH OF INLET OPENING IN FEET

DESIRED (yol: 0.8
yel: 0.8 READ L;: 123

FIND:
USE 12.3 OF INLET 4x4

LENGTH OF INLET OPENING REQUIRED
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SLOPE OF PIPE IN FEET PER 100 FEET

CAPACITY OF CIRCULAR
PIPES FLOWING FULL

- FIGURE 19

A GRAPHICAL SOLUTION

OF
MANNING'S EQUATION
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" OUTFALL OF A STORM SEWER
INTO A CHANNEL

DESIGN TAILWATER
b4

NORMAL TAILWATER
b4

{(NOT,ALLOWED)

B LT ST EIRTPRERNEE VRPN

DESIGN TAILWATER
-4

-

A
| MMN.:10"x DIA,

20° OR GREATER FOR - >
90°* INTERSECTION ANGLE l
NORMAL TAILWATER o
4 * - ™ e e—— e " |
RIPRAP PROTECTION- SLOPE #
(ALLOWED) * QUTFALL SLOPE SUCH THAT

NONEROSIVE EXIT VELOCITIES

WILL OCCUR. .
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FIGURZ 21

sproximate Routing Method for Watersheds < 160 Acres

R e o s e et 2

STORAGE VOLUME (V)
QD =(3E‘ A

\\ |
\\%

™~

T e

‘ ™~

Tep T
TIME (MINUTES)

V=(60 ) [QpI(Tp -Tep)+(Tp+Tcp))2) - (QEiTcp+Tpl/2))
1

in cubic feet.
or

V=60 (Qpn {(Tp-Tcp)

(

[}
Tp + Ter

[ e e

2Tp

Where: Qp = Peak discharge incfs for developed watershed using storm duration equal to T ¢p.
Qg =  Peak discharge in ¢fs for existing watershed, assuming fuli
residential development and corresponding T ¢ .
Qp =  Peak discharge in efs for developed waiershed, based on a storm
duration that yields the existing discharge for C p and A.
Tep = Time of concentration in minutes for proposed development.
Tp =  Storm duration in minvtes coresponding to1 1. T
e ey,
Ip = Rainfall intensity (inchesfhour) for a storm duration that .
produces Qpy and is caleulated using the foliowing formula; "
e o - . - - - m— - = v ""_”'Mt
I Qp il areynr:... )
D =
CpA)
Where:
Cp = Rational "C" for developed condition. ) o

oz Drainage arca in acres,




v

Development Data:

Drainage Area = 160 acres

~ Residential C = (.60
Residential Top = 15 minutes
Developed Cp = 080
Developed Tep = 10 minutes

For the 100-year storm:

Ipgs = 973 inhour (from Figure 1)
Ip = 1156 in/hour,

Qg = Qp = (0.60) (5.73) (160) = 934 cfs
Qp = (0.80) (11.56) (160) = 1480 efs
Qp oM

1 = =

- = 7.30 inhour
(.8)(160) *

From Figure 1, for Iy =7.30 in/hour,

Tp = 265 minutes

Vv o= 0 (ﬁ;;—)) (26.5-10)

(

= 28,020 (16.5) = 462,330 cubic feet
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TR U FIGURE 21, continued
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FIGURE 22. “Natural Floodway” Example

e At L e S T M R Wi LT )




Coenet s deeadl g

L N DIE ATRUSER B LR D o




