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Om@?mCE NO. 3042 
. . .  

-"zvTF+",m- - *AN ORDINANCE OP THE CITY 01: MESQUITE, TEXAS AMENDING .'c''swq' 

e. CHAPTER 1 1 OF THE CODE OF THE CITY OF MESQUITE BY DELETING 
SECTIONS 1 l- 26 THROUGH 11 - 40 OF ARTICLE I1 AND ADOPTMG NEW 
PROVISIONS, THEREBY AMENDING AND EXPANDING DRAMAGE AND 
FLOOD HAZARD A m A  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 1. That Chapter 1 I of the Code of the City of Mesquite is  hereby 
amended by deleting sections 11- 26 through 11- 40 of Article I1 and adding new provisions 
relating to drainage and flood hazard area regulations to read as stated in the attached text entitled 
"CITY OF MESQUlTE 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, sentence, clause, paragraph or provision of 
this ordinance he held to be invalid or unconstitutional the remaining provisions of this ordinance 

. . . . . . . .  
shall remain in full force and effect. 

SECTION 3. That any person, firm, or corporation violating any of the provisions 
or terms o f  this ordinance shall be deemed to 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 aa 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 o f  the City of Mesquite, Texas, 
on the 17th day of July, 1995. 

. . . . .  - . . . . . .  ....... ..---- -Cathye % Ray .-- -- 
Mayor 

ATTEST: 

cxGm?4J;o%. 

4 Lynn A g e 1  
City Secretaly 
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ORDINANCE NO. 3042 
........... 

. ....... . . . .  ARTICLE 1 . . ..,- J ; : i - i . ;+irrrr~kc:&j.~ 

SECTION 1 
. . . . . . . . . . . . . . . . . . . . .  

QRfiANlZAnON OF M I S  ORDNA@& 

m i s  Ordinance shall be known as the "Starmwater and Flood holection Ordinance" of the City of Mesquite. and 
shall consist of a ninety-one (91) page document attached hereto and made a pan of this Ordinance. 

I .  The drainage ways and flood hazard areas of the City of Mesquite, Texas, are subject to periodic 
. -v inundation which may result in losr of life and propeny. health and safely hazards, disruption of commerce 

I and governmental services, and extraordinaty public expenditures for flood protection and relief, all of 
which adversely aflect the public health. safety, and general welfare. 

2. 73% fld losses are mated by he cumulative effect of obswcdons in flocdplains !hat increase Rood 
heights and velwittes and by the occupancy of flood hazard areas by uses vulnerable to floods and 
hazardous to other lands because they are inadequately elevated, floodproofed, or ohcrwtse protected from 
fload damage. 

SECTI0.n; C. S&iucot of Pu- 

This ordinance sets fonh the minimum requirements necessary to provide and mainlain a safe, efftcicni 
and effective drainage system within the City of Mesquite and to establish the various public and private 
ruponsibilities for the provision hermi .  Funher, it is h e  purpose of this ordinance to: 

(I) Protect human life, health, and propeny: 

(2) Minimize expenditure of public money for drainage related projecb; 

(3) Minimize damage due to drainage to public and private facililies and utilities such as water and 
gas mains, clecwic service, telephone and sewer lines, strteb and bridg~es: 

~ .. .-.I-a. . . . . .  .* 
(4) Help maintain a stable rax base and preserve land values: 

(5) Insure hat patcntial buyers are notified that propeny is in an area ofspecial flood hazard: 

(6) Insure that those who o a u p y  the areas of sp%~al flood hazard assume responsibility for their 
actions. 

..~."- 
..>*a4 ......... ..,.- 

(7) F'reserve h e  natural bwuty and aesthetics of the communlty. 



(8) Conuol and manage all slormwatw mnoff and drainage from points and surfaces within I 
subdivisions. . . 

.---*-*:-:-- 

(9) Establish a reasonable standard of design for development which prevenlr potential flood and 
. .~~~~ 

SECTION 1). 

Any person. firm, corporation, or business proposing lo develop land or improve properly within the City of 
Mesquite is subject to the provisions of this ordinance. lhis ordinance alsoapplies lo individual building structures, . . . .  *. 

. . . .  subdivisions, excavations and fill operations. and similar activities. The Scope of Authority extends la additionill 
improvements on projecls, developments, subdivisions, tic, which wen previously permined andfor consrmcted 
under the authorily or  prior wdinances or guidelines. 

..;.>+s& 
.. .f.. 

... SECTION E. p ..... a* 

This ordinance revises the provisions Chapler 11. Anicle I1 of ihe Code of the City of Mesquite "Comprehensive 
Drainase Ordinance" and subsequent revisions. Further, it expands and clarifies various aspects of chest 
ordinances. The following list is a synopsis of thecontents of cach article. , .,* . . 

Anicle 1 - discusses lhe purposes, scope, a d  authority of lhis ordinance. and provides a penalty for noncornplj~ce,,~ >,-+:$.. 

with this ordinance. 
........... ... . . 

Article 2 - lists and defines vmious terms used in chis ordinance. 

Article 3 - s ~ t e s  general provtsions relaled to implementation and enforcement of this ordinance. 

Article 4 - overviews he adminisvative procedures to be followed for obtaining the nwssary City drainage 

'&el approvals related to building on or improving propeny. 

Article 5 . explains the methodologies cocalculatc ~ n o f f  quantities. 

Anicle 6 - givu the design standards for building IwaI drainage systems (i.e., enclosed storm sewers). 

Article 7 - states additional design standards for specialty drainage system items. 

. Article 8 - presents the floodplain regulations. including the requirements lo bc met when reclaiming floodplain -*  
land. 

.... SECTIONF. 7 
' 

1 In addition lo this ordinance, thc City of Mesquite has other ordinances, regulations, and specifications pertaining ta 
drainage and storm sewer facilities. These other documents include the zoning and subdivision ordinances, and 

... ....... shall remain in full forcc and elfecr,if.!Ac~c~ism conflict between such prior ordinancc and this ordinane, illis . . . . .  ...- ..+- 
ordinance sinall prevail. . . . . ....-..: r+,.; 

b . . .  ~'s*.f . . 



ARTICLE 2 

. . . :  ,., . . . .  + 

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

. . . . . . . . . . . .  . -  

. , 
1. M e  of Rare . 

,Angle between direction or a wingwall and centerline of culvcrl or storm drainaee outlet Or inlet. 
. . 

.?. 
. . . .  AiwS4 . . . . . . . . . .  . . 

A request for  review or interpretadon of any provisions of this ordinance or a request for a variance. 
.~.  ..k~ 

A designated A 0  or AH Zone on the Flood Insurance Rate Map (RRM). The base f l d  depths range 
from one t o  three feel; a elwrly defined channel does not exist; and the path of flooding is unpredictable 
and indeterminate. -,-*.>.....~* . . . . . . . . . . . . . . .  *:I 

I -.-. .,- -ood Ham& . . . . . . . . . . . .  -&a 

The land in the floodplain within a comn>unity subject lo a one percent or greater chance of flooding in any 
given year. 

. . . . . .  .-* 
Eu&m!a I 

. . . .  The flood having a one percent chance of being equalled or exceeded in any given year, determined based 
upon F!3dA guidelines and as shown in the current effective Flood Insurance Study. 

The water surface elevalion resulting from thc base flood. 

Consists of  schcdules of praciices, maintenance procepures, and other management practices to prevent or 
reduce the pollution of waters of tlic United States. This also includes rreatment qu i remenu ,  operating 
procedures, and practices to conuol constmction site runoff, spillage or leaks. sludge or waste disposal, or 
drainage &om raw material storage. -! 

The City o f  Mesquite. Texas. or the City Council olMerquite. 

The disturbance of soils associated with clearing, grading, or excavadng activities or other conswclion . . .  ... activities. 
. . - . .  ... . . . . . . . . . . . .  



. , - , .*A 

An integral and readily identifiable pm of a flood protection system. without which the flood protection 
provided by the entire system would be compromised. . .: 

The flood h a h g  a one percent chance of being equalled or exceeded in any given year based upon fully 
developed watershed conditions. .- 'c' 

..7.T 

, . 
13. m n t i o n  Basin 

A dry basin or depression conslructed for the purpose of temporarily storing stom water runoff and 
discharging all of that water over ome at a reduccd rate lhan would have othenvise occurred. . .- 

A person. pannership, or corporation engaged in the development of land andlor building of suuctures and 
not excluded by exemption sections of this ordinance. 

. . .  . . . . .  l-.e 
1 .~".. 

1s. &&hQme& . . . . .  - .8.. , . 

Any man-made change to improved or unimproved red estate. including but not limited lo buildings or 
other suucturcs, mining. dredging, tilling, grading, paving, excavation, drilling operations, grading, Or I, c l d n g .  . . . .  **- . . 

16. I2kchgs . . .  

Any addition or introduction of any pollutant storm water, or any other substance whatsoever into the . . ~~ 

municipal separate stom sewer system or into waters of the United Slam. 

17. Qsimga 

Any person who causer, dlows. pemiu,  or is othciwisc responsible for, a discharge, including, without 
limitation, my operator of a consuuclion site or induslrid facility. ..--- . . .  .*. 

18. Elevated Building 

In the case of Zones AI-30. A, A99. AO. B. C. D. V1-V30. and any Mher designalcd FEMA Zone, an 
"elevated building" includes a building clevated by means of fill so that the finished floor of h e  building is 
at least two feet above h e  water surface elevation of the design flood. 

. - - -- - - . . . . . .  19. Entranceliead. . . 
Tne head required to cause flow into a conduit or other swcturc; it includes both entrance loss and velocity 
Itead. 

20. Ec&mghs 

H ~ 3 d  lost in cddies or friction at thc inlet lo a conduit. headwall. or structure. .................. ~. 

4 - -J 



.. -. ~. , .. . . .. ..- . - .... ~ ;--;d. . ~. 

EnyiCBnpIental Protectj on-0 

The Uni~ed States Environmental Prolection Agency. \he regional ofice hereof, any federai depanmenf. 
agency, or that may succeed to the auth~ri ty  of rhe EPA. any duly authorized oKIcial of EPA 
or such successor agency. 

B u d  Convevahcs . ~ . .  

Principle of reducing s t rem conveyance for a proposed alteration with a comesponding reduction in 
conveyance to the opposite bank of the stream. m e  right of equal conveyance applies to all owners and 
uses and may be relinquished only by written agreements. 

. ~, , 
... 

23. IZCo.sh 

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

l&&& c o m c l i e a  

For the purposes OF determining rates. structures for which the "stan of conswction" commenced before 
the effective date of Docember 19, 1977. 'Exisling conswction" may also be referred 10 as "existing 
s1IUCtures." 

. - - ' .....,--, , -.+& 
25. EaWy. f 

1 
Any buildin$, suucture, installalion, process, or activity from which there is or may be a dixharge of . .~ . -  
pollutant. 

m M A L  . . 

Federal agency which administers National Flood Inswance Program. 

The slalus when all roil disturbing activities at a site have been completed. and a uniform penn ia l  
vegetative cover with a density off& of h e  cover for unpaved areas and arcas not covered by pcrmyent 
swuclurch has been established, or equivalent permanent siabilizadon mearures (such as d ~ e  use of nprap. 
gabions, or geotextiles) have been employed. ! 

gaml or R a o d i u  
, . .- -, 

~. 

A general and temporary condition of partial o r  complete inundation of normally dry land areas fmm: 
., ..-- ~. .-.. . . ~. 

( I )  ‘lie overilow of inland waters andlor --- .- . - -. .- 
.-.:.- ... .* . * 

(2) The unusual and rapid accumulation or runoff of surrace waters from any s m .  

., . . . .. 
29. -(W - ~ ~ . ~ . =  

Tlle officizl map on which the Federal Emergency Management Agency has delineated both die W Of . . 
special flocd hazards and lhc risk premium zones applicable to h e  community. 

. ..: . . . - - - -  - ..*:,.-:;,>:.-- 'I*, 



. . . . . . . . .  ...*.<.. . .>.- j_ ,we.- . . .  ' . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,.*._.. _ _.__,,__ 
.:. , . ~ . , 

". .... .I ..-..-"-.i-i..".Al 
30. rancc Studx 

. -  ~. me official repon in which the Federal Emergency Management Agency has provided flood profiles. ........ the 
................. surface elevation of the base flood, as well as the Flood Boundary-Floodway Map. 

31. v n e  n- Area 

: Any land area susceptible to being inundated by water from any source (see definition of flooding) 

Tl~ore physical structural works for which funds have been authorized, appropriated, and expended and 
. .  which have beea consuucted specifically to mcdify flooding in order to reduce the extent of the areas .- 

within a communily subject to a "special flood hazanl" and the extent of the depths of associated flocding. ... .-..-LC 

Such a system typically includes hurricane tidal barriers, dams, reservoirs, levees or dikes. These 
specialid flood modifying works are those conswcted in conformance with sound engineringstandads. 

. ,..~ ,.. .." 
33. Bume ,.~.. 

~ . .,* . . . . . . . . . . .  ::.vw, 

Any open condu~t on a prepared grade, trestle, or bridge. 

The distance bsween the design fit? elevation and h e  top of an open channel. dam, levee, or detention 
basin to allow for wave action. floaung debris, or any other condition or emergency without overflowing 
die SUUCNre. 

A use which cannot perfom its intended purpose unless  It is located or &ed oul in close proximily to 
water, fhe t m  includes only docking facilities. 

The amount of any substance that will cause pollution of water in the State 

37. 

The highest natural elevation of the ground surface prior to construction next to the proposed walls of a 
suuciure. 

A line representing the pressure head available at ay given point within thc drainage system. 

LEw. ..- . . . . . .  .--.... ............. - ............ +,. . -"% 
A man-made structure, usually an Earthen embankment, designed and conswcted in accordance with 
sound engineering practices to contain, conuol, or divert the flow of water so as to provide protwtion from 
temporary flooding. 



. . . . . .  ......-.. 
The local governing b d y  in which tile consvuction takes place (known also as the City). 

. ,. 
The lowest floor of the lowest enclosed area (including basement). .4n unfinished or flood resislanl 
enclosure, usable solely for parking of vehicles, building access, or storage in an area other lhan a 
basement m a  is not considered a building's lowest floor, provided that such enclosure is not built so as to ., , 

render the suucture in violation of the applicable non-elevation design requirements of FEMA under 44 . 
CFR, 60.3. 

. .~ 
. .~ ., 

The penon appointed to the position af Manager of Engineering by the City Manager of the City of 
Mesquite. or hisher duly authorized representative. 

. . . . . . . . . .  -~ ..< ..?. "? - 
ield Service& MzmgzQE ............. .- -.. a 

TXe p e m  appointed to the rnsitib of Manager of Field Services by the City Manager of the City of 
Mesquite, or hisher duly authorized representative. 

The uniform flow equation uscd to relate velacity, hydraulic radius, and energy gradient slope 

A suuctun uansponable in one or more sections, which is built on a pmanent chassis and is designed for 
use with or without a permanent foundation when connected to the required utilities. For floodplain 
management purposes. the term "manufactured home" also includes park trailers, uavel uailers. and other 
similar vehicles placed on a site for greatcr than 180 consecutive days. Tne "manufactured home" does not 
include a "recreational vehicle". . . ,. 

& b d i v i h  . . . . .  ..-. 

A parcel or contiguous parcels of land divided into two or more manufactured home lots for rent or sale. 
... 

tdaxklu- ...................... 
. . . . . .  , . . 4 . .." 

The goal of pollutant rcduction tluough the use of best management practices. 

. . . . . . . . . . . .  -1. . . . . .  .;". 
For purposes of the National Rood Insurance Pro,-. the National Geodetic Venical Balum WGV4)) of 
1929 or other datum, lo which base flood elevations shown on a community's Flood Insurance Rate Map 
are referenced. , . . . . . .  -. .. 

. . . .  ,.... . ..:. ....... . . . . . . . . . . . .  
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. . . . . .  ;...3.i.. . :;,,:,: . . . . . . . . . . . . .  ..-." ..., ..-. *.&'.r,.A*"rr$. . . . . . . . . . . . . . . . . . . .  . .  .. -. . . . . . . . . . . . .  . . . ................ 

. . 
50. 

......... ... .-.. ... 
'- .' The system of conveyances (including ~ s , w i t h  drainage sysrems, municipal streets, catch basins, curbs, ,_ . . . .  , .  

gutvers, ditches. man-made channels or storm drains) owned and operated by lhe City and designed or used 
for collecting or conveying s tom water, and which is not used for collecdng or conveying sewage. 

-: -7,,*,.*. 
. . ...................... "I . . id Wade . , 

51. m a a l S o l  

. .  Solid waste resulting from or incidental to municipal. community, commercial, institutional, or recreational .,..,, 

activities, md indudes garbage., mbbish, ashes, street cleanings. dead animals. abandoned automobiles, and 
other solid waste other lhan indusvial waste. 

..& 

. . . . . . . . . . .  ,%.w.. 
. . . . . . . . .  i . . .  ?,-.-.\ ... ..:*,.*., *<.*- 

. . . . . . . . . . . . . . . . . . . .  . 52. l % 3 w u b h o ^ a  .,.- .,_ 

Ihe dispersal of surface waters through ground absorption and by drainage channels formed by the existing 
topography which exislr at the rime of adoption or this ordinance or formed by any man-made 

...... 
change in the surface lopography. . .  . '.,.,l* 

53. Floodwav 

Ihe effective area of a of a river or other water course and the adjacent land arm fhar must be 
r e s e n d  in order to discharge the "design Road.. without cumulativdy increasing the water surf= 

. . . . .  elevation. This floodway differs from he FF.MA "regulatory flwdway." 
. . . . . .  , .' .,..:t m' 

......... 54. * 

S a u c t m  For which the "stan of consuuction" commenced on or aher the effective dare of December 19. 
1977. ~ .. 

. 4 - -  .,% 
55. 

-3: 
. . . . . .  

A channel in which water flows with a free surface. 
.-, 

. . . . . .  ,*? . . .  
56. ~ - 

The person or persons who, either individually or laken together, meet the following two criteria: 

(I) they have operational conuol over the facility syecifrcalions (including the ability to make 
modifications in specifications): and .. . .... ~ -+- . :.A 

(2) hey have the day-to-day operational control aver those activities at the facility necessq to 
ensure compliance with pollution prevention requirements and any permit conditions. 

.... " 4' 
....... 57. . ., 

W i n a n s s  such as. b u ~  not limited 10, zoning, subdivision, and erosion. 
. . . .  - ... "- - ......... *,... - ......... -. 

58. Chua 

T%e person who owns a facility or part of a faciliiy. 

. . . . . . . .  



. . . -. 
Any individual, panenhip. co-pannership. firm, company. corporation, association. joint stock company. 
trust, estate, governmental entity. or any olher legal entity: or their legal representatives, agents, o r  assigns. 
This definition includes all federal. state. and local governmentd entities. 

. . . . .  . .:. 

Dredged spoil, solid waste, incinerator residue. sewage, garbage. sewage sludge, munitions, chemical 
".asre. biological mate"als, radioactive materials. rock. sand. din or cellar din generated as pari of a 
canswcrion project. 

The alteration, due to a consvuctian project. of the physical. lhermal, chemical, or biological quality of, or 
thc contamination of, any water in rhe Stare ha1 renders the water hannful, durimental. or injurious to 
humans, animals life, vegetation. or propeny, or to the public heallh, safety, or welfare. o r  impairs the 
usefulnessor the puhlic enjoyment ofthe waler for any lau,ful or reasonable purpose. 

The flood ma~nitudc that may bc expected from the most critical colnbination of meteomfogic and .~ . .~ 
hydrologic conditions that ase wonably possible for a given watershed. 

7 

Theoretically thegreatest depth of precipitation for a given duration that is physically poss~hle over a given 
size storm area at a pariicular geographical location at acemin  time of the year. 

Persons who possess the appropr;ate competence. skills. and abiliry (as demonstrated by sufficient 
education. uaining, experience, an& when applicable, any required cenificauon or licensing) to  perfcm 
a specific activity in a timely nnd complete manner coi~sirtent with the applicable rqulatory requiremen& 
and senerally-accepted indusuy standards for such activity. 

The means of relating mnoff wilh thearca being drained and the intensity of the stom rainfall. 

&eat~onal Vchlrle. 
. . 

. Means a vehicle which is (i) built on a single chassis; (ii) 400 sqom feet or less when measured at the ...., 
largest horizontal prqc~tioas; (iii) designed to be sell-propelled or prmanenlly towahle by a light duly Z 

uuck; and (iv) designed lnimailp not for usc ar a permanent dwelling but as tcrnporq living quaners for 
recreational, camping, uavcl, or seatonal use. 

67. 

A person who has been duly licensed and rcgisrercd ro practice landscape architecturc by the Texas Board 
of Archilcctural Examiners. 

. . . ..* 

... ........ . .--.-- . . . ............. ....- ...... 

9 



..,i*..-.; i;,.. ;'.;.i;-:::-. . . . . . . . . . . . . . . .  . . . . . .  

-:-.:.*... oQO96 . . . . . . . .  
. . . . . .  .::..:.L1. ... .,.. i.-.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . .  .......- ; :,: 

.....-*.-. ....... ". . . . . .  ..... ... -,. ..... 
8 .  -~+alessianalineer (RPEL 

A person who has bean duly licensed and registered by he  SLate Board of Registsation for Professional 
. , . - ... - ...... . - .Engineers to engage in the practice of engineering in the State of Texar. .......... . .. 

. . .  , . ~~. , ......... ..?? 
69. 

..- 
The channel of a river or other watercourse and the adjacent land ares that must. be reservd in order to 
discharge the "base flood." as calculated by the Federal Emergency Management Agency, without 
cumulatively increasing the water surface elevation more than a designated height. 'Ihis floodway is used . . .. +. 
by FEMA to deurmine compliance with its regulalions. 

70. . 
.. 

. ., ..,- 
A pond or other water body which has been designed to have both a conservation pool for holding some 
water indefinitely and a flood storage pool for storing storm water tunoff on a temporary basis for the 

.... purpose of reducing the peak discharge from the basin. 
. . 
; . .:.a 

71. SPaUarv Sewer (or Sewer) . ,, .",. 
The system of pipes, conduits, and other conveyance which cdry indusuial waste and domestic sewage 
from residential dwellings, commercial buildings, indusuial and manufacturing facilities, and institutions, 
whetber w e d  or unlreated, to the sewage treatment plant serving the City (and to which storm waler. 
surface water, and groundwater armor inlendonally admitted). 

. . . . . . . . . . . . . . .  72. &dhg& 

The soil panicles deposited through the process of sedimentation as a product of erosion. These soil 
panicles settlc out of runoff at variable rates baid on the sire of h e  panicle and soil t)rpe. 

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. 

Flood that has a magnitude of appmxtrnatcly one half of the probable maximum flood, as determined on a 
case-by-case basis using Corps of Engineers' current niteria. 

For a suucture. " s w  of consuuction' includes subslantid improvement and means the date the 
dcvelopmcnr or building permit was issued, provided the acoal sm of consrmction, repair, reconsuuction. 
placement, or other improvement was wilhin 180 days of the permit date. ?he actual stan means either 
the first placement of permanent consuuction of a rmcture on a site. such as h e  pouring of slab or 
footings, the installation of piles, the construction of columns, or any work beyond the slage of excavation: 
or the plmment of a manufactured home on a foundation. Permanent consmction sf a swcture does not 
include land preparation, such as clearing, grading. and filling, nor does it include the installation of streee 
and/or walkways; nor does it include excavation for basement, footings. piers, or foundations or the 
erection of temporary forms: nor does it include the installation on the propcny of accessory buildings. 
such as garages or sheds not occupied as dwllinp u n i a  or not pan of the main swrcture. 



. ~ 

. . 

. . . . . . . . . .  . . . . . . . . . . .  1 ',6. . . . . . . . . . . . . . .  . --..T." . .,,..<. 

. . Storm water runoff, snow melt runoff. and surface runoff and drainage. 
. . . . . . . . . . ; . . . . . .  ,-.,,. 

n. --don h v e n d o n  P 

. . .  A plan requi1.e.d by either the Construction General Permit or the Induslrial General Permit mf which , . 

desclibes and ensures the implementation ofpraclices chat iuc to be used to reduce the poilulanls in stom7 
water discharges associated with construction or other induslrial activity at the facility. 

. . .  , . .:. .: .: .: ..:<. .+::* >*sr--,z,!a,:: 
..... , ....... -. .?Y%?; 

78. %lS&E .. , :> 

A and roofed building, a manufactured home, a gas or liquid storage tank or a substation lhat is 
...... 

principally above ground. .: . ,*. 
. . 

. . . .  , ..... 
79. -1 Imorovement 

Any combination of repairs. reconsuuctions. or improvemenu of a suuctun?, h e  cumulntive cost of which 
equals or ercecds 50 percent of the initial market value of the suuclureeither: . . .  
(I) before the first improvemenr or repair is slaned, or . . . . . . . . . . .  -,-&, ~*w3 

(2) if he structure ha?, been damagd and is being restored, bcfore &damage occurred. , , , . , , ., , ,, .. ,.,+,,-.> ,. ' 
, 

For the purpose of this definition. "suhslantial improvement" is considered to occur when the fmt 
alteration of any wall, ceiling, floor, or other suuctural pan of thc building commences, whether or not that 

. alteration affecrs the external dimensions of the structure. Incremental improvemcnls over a penal of 
time, the cumulative cost of which equals or exceeds 50 percent of tlte marker value at the time of the f i i t  
improvement. shall be considered ar a -substantial impro\cment." 

. . . . .  
me term does not, however, include either: . . -  

(I) any project for improvement of a suucture to comply with existing Slate or local hcalth, saniw. 
or safety code specifications which are solely necessary to assure safe living conditions or, 

(2) any alteration of a smcture listed on the National Register of Historic Places or a Slate Inventoty . . .  
. .  of Historic Places. -- 

so. ~. . .. "~ 

A corporation surely bond. cash, or certificate of deposit. 

81. & n e  of C- 
. ..,. ... . . . . . .  . . .  . . . . . .  . . . . . . .  

Thc estimated time in minutes or hours required for a drop of walcr to now from the most remote point in -'"I' 

Ule drainage ar@a to the point at which the flow is to be determined. 

. . .  
82. Ui . .  

- * A 

Any purpose for which a building or othcr structure or a tract of land may be desi~ned. arranged, intended. 
maintained, or occupied; or any activity, occupation, business. or opalion canid on, or intended to be 
canied oo, in a building or other vmcture or on a tracl of land. . . . . . . . . . .  .- ..-~-,.~-""" -... . . .  .< .. 



. . . . . .  . . ........ ................. . . . . . . .  L 
. . . . . . . . . . . . . .  

.............. 83. 

 he permit required before any use may be commenced. 
r"L+v,*<,s:.*> ...... ~; ;~.., #> >... . . . . .  . .  ....*.b ;;. . <..: ..: .;;.<......."%.r* ..... . . . . . . . . . . . . . . . . . . .  c .*,, . 

84. !&uialm 

A grant of relief to a person from the requiremenls or this ordinance when specific enforcement would .. 
result in unhecessary hardship. A vuiance. therefore, permis conswction or development in a manner 

. , otherwise prohibited by this ordinance. 

. . .......... . . ~ .-.- 
85. lJiPLKian ,..! . . 

?he failure of a swcture or other development to be fttlly complian! with this ordinance. A s l~c tu re  or 
other development without the FEMA elevation cenificale prior to a certificale of occupancy, other . : .,. 

~- . . .  cenifications, or other evidence as required by the City Manager. is presumed to be in violadon until such . . .  
time as that documenration is provided. 

... ..- 
86. Wstershed . . 

.! ...* .. >.* 

n c  area drained by a stream or drainage system. .... 
. , 

81. of the U n i l e d .  

All wahers which are ~ul~ently used, were used in Ihe past, or may be susceptible lo use in interstate or 
foreign cornmecce. including all waters which are subject LO the ebb and flow of the tide; all intenlate 
waterr. inchding interstale weilands: all other waters the use, degradation, or desuucdon of which would 
affect or could affect interstate or foreign commerce; all impaundmenrs of waters otherwise defined as 
wales of the United Starea under this definition: all mbutaries of waters identified in this definijion; all 
wetlands adjacent to waters identified in this definition: and any waters within the federal defin~tton of 
"waters of the United States" at 40 CFR 122.2: but not including any waste treatment synems, veaunent 
pands. or lagoons designed to meet the requiremenls of the federal Clean Water Act. 

88, W a a c e  Elevation. 

The height. in relation to the NGVD of 1929 (or ather datum, where specified). of floods of various 
magnitudes and frequencies in the floodplains of riverine areas. 

Areas identified and designated by the U.S. Army Corps of Engineers as wetlands. (ORD 2726 - Bird 
Sanctuan) ..- " 
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ARTICLE 3 . . . . . . . . . . . . .  ~ . ! -  

. . . . . . . . .  
. . . . . . . .  . . .  . . . .  (... ._, . . % v - p  . . . .  .,. 

S E C T I O N  A. Landsf.oOWbich Tbis Qr- 

This ordinance shall apply to all are* of land within the jurisdiction of the City of Mesquite. Texas. Cenain 
provisions of this ordinance apply only to specitll flood hazard areas within the jurisdiction of the City of Mesquite, . . I  

while other provisions exempt cenain other uacls. These limited areas of application are explained in the applicable 
provisions (See Anicle 8, Se~t ion A). This ordinance also extends the Scope of Authority to additional 
improvernents on projects, developrnrnn. subdivisions, ex. which were previously permitted andlor consmcted 

. . . . .  under the authority of prior ordinances or guidelines. .++ 

SECTION D. &is f e t a b l i s h i n e W t & n s  of Saecial Flood , 
.... 

The areas of special flood hazard identified by the Federal Emergency Management Agency in a scientific and 
engineering repon cntirled "The Flood lnsurance Study for the City of Mesquite." dated December 19, 1977, with 
accompanying Flood lnsurance Rate Maps and Rood Hazard Boundary-Floodway Maps and any revision thento 
are hereby adopted by reference and declared to be a pan of this ordinance. The Rood lnsurance Study is on file in .., 
the office of the Manager of Engineering. 

. . . . . . . .  

I 
'-9. 

SECTION C. Penaltv C l w  ........... %.. % 4 
Any person, firm or corporation violating any of the provisions of rhis ordinance shall be deemed guilty of a 
misdemeanor and. upon convi;tion, shall be punished by a Fnalty or fine not lo exceed the sum of Two Thousand 
Dollars (52.a00.00) for each offense, and each and every day such offense is continued shall constitule a new and 
separate offense. In addition. the violalor shall pay all cosls and expnses involved in the care. Nolhing herein 
contained shall prevent the City of Mesquite from t&ng such other lawful action as is necessaq to prevent or 
remedy any violation. Article 4. Section C.3 states an additional penalty against persons proceeding with 
cons*mction without obtaining the necessary permits from thecity of Mesquite. 

SECTIOND.  

The Drainage; Flood Conuol Ordinance. Chapter 1 I .  Anicle Il. Section 11.26 through 11 -40 of the new Code of the 
City of Mesquite (Ordinance No. 2720) l~erotofore adopted by thc City Council of Mesquite, Texas, shall be and the I 
same are henby expressly repealed. All provisions 01 all ~dinancts  conflicting with the provisions hereof are 
hereby repealed. All other ordinances and provisions of such ordinances not expressly in conflict with t l ~  I! - 
Pmvisions hereof shall remain in full force and effect. 

..u 

. . I 

S E C T I O N E .  
. ~ 

This ordinance is not intended lo repeal, abrogate, or impair any existing casements, covenalts, or deed resuicdons. 
-----%- 

However, where this ordinance and other ordinance, casement, mvcnanL or decd rcsuicuon conflict or overlap, 
whichever imposer the more ruingent res~riciions shall prevail. 

. ., 

- 
. . . . . . . . . . . . .  

. . 
xirY . . 

... 

. . :  .;-, 
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SECTIONF, h a & & C l  

In the interpretation and application of this ordinance. all provisions shall be: ..... 

( I )  Conaidered as minimum requiremenlr: 

(2) Liberally consvued in favor of the governing body; and, ........ .........-...+., . 
. . . . . . . . . . .  

(3) Deemed neither to limit nor repeal any other powers granted under State ShtUleS. 

SECTION G. !&mn&iwIaimer at  Liabi l ik  

n, degree of flood protection required by  lhis ordinance is considered reasonable for regularov purposes a d i s  
based on scientific and engineefing considerations. Larger floods can and will occur on rare occasions. Flood .... . , ~  
heights may be increased by man-made o r  natural causes. This ordinance does not imply that land outside the area 

of special flood b d s  or uses within such areas will be free from flooding or flood damages. This 

ordinance shall not create liability on h e  pan of the City of Mesquite, any ofticer or employe there~f or  the 
Feded Emergency Management Agency for any flood damages chat result from reliance On this ordinance or any 

.... adminisuative decision lawf~lly made thereunder. 
. . 
.- 

..... . . . .  ....... ....*.._ '+' 
SECrrONH. $wxaU& 

*.+&$ . .*. . 
7 ...--.- 

U my %tion. paragraph. clause. phrase, or provision of this ordinance shall be adjudged invalid or held 
unconstitutional. the same shall not affest the validity of lhis ordinance as a whole or any pan or provisim hmf. 
other than the part so decided to be invalid or  unconsurutional; not shall such unconaitulionality or invalidity have 
any effect on any other ordinances or  provisions of ordinances of the City of Mesquite. 

. .~:a .- 
, - . ,;,.,- 
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ARTICLE 4 

ADMIMSTRATlON 

SECTION A. Duties of  Cilv Qf&& 

1. Duties of the Citv Mmager. 

The City Manager is hereby appointed to administer and implement the floodplain management ponions of 
this ordinance, including Anicle 8 and other appropriate sections of 44 CFR (National Flood Insurance 
Prosam Regulations) pemining to  floodplain management The duties of the City Manager or his 
designee shall include but not be limited lo: 

Review and approval of all Development Permits to determine that the pennit requiremen6 of this 
ordinance have been met and lhat all necessary Stale and Federal permits have been obtained; 

Obtain and record the actual elevation in relation lo  mean sea level of the lowest habitable floor, 
including basement of all new or subslan~ially improved suuctures, and whether or not the 
suucture contains a basement; 

Maintain for public inspection all records pemining to the provisions of this ordinance, including . . . .  -.... . ........ .'.,....-"*1. . . ...... floodproofing cenificati0:s; 
. . . .  I' ...,. - 

Notify adjacent communities and the Texas Xatural Resources Conservation Commission plior to 
any alteration or relocation o f  a watercourse, and submit evidence of such notification lo the 
Federal Emergency Management Agency; . . 

Rqui rc  that maintenance is provided within the altered or relocated ponion of said watercourse SO 

that the flood-canying capacity is not diminished; 

Make interpretations, where needed, as to the exact location of the boundaties of the areas of 
special flood hazards (for example. where there appean to be a conflict between a mpped 
boundary and actual field conditions); and 

Obtain, review, and reasonably utilize any base flood eievalion data available from a Federal. 
S:ate or other source, in order to administer this ordinancc when base flocd clcvafion data has not 
been provided. . . . . .  .- 

2. p . . .  

The Manager of Engineering is hereby appointed to  administer and implcmcnt the storm drainage system 
portion of this ordinance, and to assist the City Mmager with the technical aspeca of the floodplain 
management ponions of this ordinance. -- 

;:a 
. . . .  SECTIOlV B. -es nf 0 w n e u  

The owner or developer of  property to be developed shall be responsible for all storm drainage flowing h o u g h  or 
abutting such property. This responsibility also includcs drainage dircctcd to that property by ultimate development 
as well as the drainagc naturally flowing through the properr). by reason of topogaphy. It is the intent of this 

......... ... ............... . . . . . . . .  
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, :  .,.,.. 
ordinhnce that provision be made for storm drainage at such time as any propeny affected is proposed for 
development, use, ar madification. 

. . . . . . . . .  . . ........ ^ ..-..,---. ^ .--. .. . .  ..-~-~-. ............ . . 
Where the improvement or consttuction of a slorm drainage facility is required along a propeny line commonto , .., :.:,+,, 
two or more oupners, the owner hereafter proposing development of the propeny shall be responsible for the 

improvements at the dme of development, including the dedication of all n e c e s w  ripha-of-way or 

4 : ,  

. -..y estmenrs. to accommodate the improvements. 

Wi>ere a propeny owner proposes devclopmcnt or use of only n ponion of the propeny, provision for storm 
drainage shall only be required in that portion of thc propeny proposed for immediate developmcnt, except as 

.. ,. 
.... 

cons~ct ion or improvements of a drainage facility outside that designaled ponion of the propeny is deemed 
essential to h e  development of that designated ponion. . . . . .  

..... . . .  
Owners shall provide for stormwater runoff and design drainage related facililics in accordance with and/or in a 

. . 

compatible manner with any future City of Mesquite master drainage study and plan in effect at the time when 
plans for drainage facilities are submitted lo ihe City for approval. 

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

In addition, owners may be required to provide at their expenM a preliminary drainage study for the total area to be 
ultimately developed. This study shall he submitted to the Manager of Engineering as a pan of the submitied data .... 
for consideration of preliminary plat or site plan approval for the ponion of the propcny proposed for immediate 
development. q , . . . . . _ . . . .  _ . _,_ I*i"-* 

r*e. 
SECTION C. Bmniis 8 ... .: 

,< . ?, , 
The City of Mesquite has several permis related to storm drainage. Some of these permits are listed below and ;m 
explained in detail in the following paragraphs. Pcrrnits required by other ordinances may also be needed. 

Development Perm11 
. ...-- 

I .  Develooment P e w  . . .  

All developers, owners, or builders shall obtain and submit for epproval a Development Pennil application 
for new construction, placement of fill. new manufactured home sites, alteration of a waterway, substantial 
improvements to existing suuctures or manufactured homes, or improvement5 to existing suuclures, or 
manufactured homes in the floodplain of the design flood that will result in increasing the overall outside 
dimensions of the smcture or manufactured home. The application form can be obtained from the 
Manager of Engineering's office. ?he Manager of Ensineering uses this fom. along with duplicate copies 

. . 

of the accompanying engineering or architectural plans. to idenrify those consrruction or renovation 
projects that would occur in a flood hazard area. As a minimum. the enginecrinz or architectural plans 
shall show, lo scale: 

a. ?he nature, location, dimensions, and ele\.ations in relation to mean sea level of the a m  in 
. -  - -. - .... -question. .-- . . . 
b. The elevation in relation to mean sea level and the location of existing or proposed structures, fill. 

sloragc of materials, andlor drainage facililics. 

c. The elevation in relation 10 mean sea level to which an existing non-residen~ial suucturc shall be 
floadproofed. the location of I ~ C  foregoin:. 1,. .... 

rnrl . . .  
.......... ......... <,. :;.;-- lu 
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d. Any o<f.site facilities or conditions that may either affect on-site conditions or be affected by On- 
. . . . . . . . .  . . .  ..*.....-.....--., ", . 

' .  sire~ondiuons. . . . . . . . . . . .  .,,,.I: ;, ,, ,,,, 
e. Developers. owners. or builders shall also obtain a Dcvelopme 

floodplain: channelizing. impounding, realigning. deepening, or othenvise modifying a natural . 
0 structures or drainage way: making improvements, subslantial or othenvlse. to existin, 

manufactured homes i n  a floodplain if the improvements result in the increase of the overall 
........ outside dimensions of the structures or manufactnred homes; or otherwise reclaiming floodplain 

land. .Wicle 4. Section D.? identifies the information that must be submitted to the Manager of 
* 

Engineering. No floodplain alterations shall begin until a permit is 'issued by the Manager 0f 

Engineering. 
. . . .  .-> 

If an existing non-residential structure is proposed for floodproofing, then a certificate sealed by a 
registerrd professional engineer in the State ofTexas shall be submilled stating that all of the floodpmofing 
criteria listed in Article 8, Section B will be met. Consmction or renovation projects cannot begin until 
the City issues the Development Pemlil. 

. . 

2. 

Developers. owners, or builders adjacent to the design flood plain, ~ h e r  existing creeks, swales or ditches 
or other flood prone areas as designaled by the Manager of Engincering Scrviccs shall complete an 
elevation certificate prior 10 issuance of a Certificate of Occupancy by the City. Elevation Certificate 

- -*.-,- 
forms can be obwjned at the Manager of Enginecring'soffice. 

.... 7 .^^S 

I A- Eroceedinn Without the 

Any developer, owner, or builder who fails to obtain the applicable Development or other necessary 
permits before beginning the subject project is in violation of his ordinance. Funhennore, any act Or 
omission of any owner or developer of land subject to the provisions herein which has as its effect the 
circumventing of rhe intent and purpose of this ordinance shall be considered in violation of same. In 
addition to the penalties outlined in Article 3. Section C, no Building Permit, plat, site plan, Or Cenificate 
of Occupancy shall be issued for any consuuction. reconsmction, or development upon any land where 
such construction, reconsmction, or development is not in conformity with the requirements and intent of 
this ordinance. Any one who violates any ofthe terms and provisions of this ordinance shall be denied a 
Building Permit. etc., until the violation is corrected. 

. . . . .  4. .*-* 

Permits may he revoked by the Manager of Engineering if, upon periodic inspection, he determines lhat the 
work is not progressing in accordance with specifications oflhcappro\~d plan and permit. 

- , 

Ficld cl~anger to storm sewer plans can be made only upon approval by the Manager of Engineering. 
Record drawings shall be submitted to the Manager of Engineering at the completion of the project. 

. .......... ................................ ...,, , . . . .  

. . . . . . . . . . . . .  .- . . . . . . . . . .  .:; .. 

..... . < 
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SECTIOND. P m  

Plan requirements for stormwater drainage systems and floodplain alterations are listed below. Al 
--tz=, sr,.,,,-plans shall be sealed by a professional engineer who is registered in b e  Stale .~f  Texas and experie 

engineering work. The totnl cost for such engineering plans and spe~ifications shall be borne by the owns or tile 
devclopcr and shall be furnished to the Manager of Engineering for review and approval. 

. . . . . . . . . .  ...*.- 

I .  . . 

.-.< 
... 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 so that the proper m i t i o n  between the two can be 
maintained. Criteria for on-site development shall also apply to off-site improvements. 

. . . >++, 
. . .  ,.* .*,,+ . 

?he conswction of all improvements shall be in accordance with the cumnt Srand~rd ~pwifications'for ..* 
... 

Public Work Conswction by the Nonh Central Texas Council of Governments as amended by the City 
of Mesquite, and Design Standards of the City of Mesquite. *- . . .  "..v5-,; 

,..* ..... The drainage plans shall include: ,..* 
.,: 
. . 

a. Drainage Area Map .. 

1. Use 1"=2W scale for the development and up to lm'=2GW for creek and off-site areas, . . - . 
provide that the scale is adequate for review, and show match lines between any two or 

. , ~  .... . . . . . . . . . . . . . . . . .  -= - more maps. r 

2. Show existing and proposed storm sewers and inlets. -3- 3. Indicate sub-areas foreach alley, streeb off-site. etc. 

4. Indicate contours on map for on- and off-site. 
... .,-.& 

5. Indicate zoning on drainage area. ,.. >., 
. - .~, 

t. Show points of concentration. ... 
7. Indicate runoff at all inlets, dead-end sweets and alleys, or to adjacent additions or .... ,.,qq 

acreage. . . 
8. Provide runoff calculations for all areas showing acreage. runoff coefficient. inlet time. 

and storm frequency. 

9. Indicate all crests, sags, and street and alley intersections with flow arrows. 
. . .  10. Show limits of each plan profile sheet. ..~.- . ~~ . --- 

. . . . .  d. 
b. Plan Profile Sheets - ....... .....* 

. . 

1. Show plan and profile of all storm sewers on separate sheets from paving plans. 

2. Wc~!tle.concretecushions orcm~ment~.w_h.e_r_e.app1ic~b1e. ~. ~ . . --.-.-.--- .~-,- 

3. Specify reinforced concrelc Class m pipe unless otherwise noted. Use heavier pipe :? 

where crossing railroads, deep fill or heavy loads. 

4. Indicare property lines along storm sewer and show easements with dimensions. 

5. show ~ I I  existing utilities in plan and profile of storm sewen. I 
...... 7 . . . . .  q 

- . . . . .  . , , . ~  . . . . . . . . . . . . . . . . . . . . . . . . . .  .- - .-- ........ 
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6. Indicate existing and proposed pound line and improvements on all sueel, alley. and 
s t o m  sewer profiles. 

. . . . . . . .  
7. Show hydraulic gradient ulth computalions. 

8. Show la~erals on hunk profile with stations. 

9. Number inlets according to the number designation given for h e  area or sub-area 
convihuting runoff to tho inlet. 

10. Indicate size and type of inlet on plan view. lateral size and now line, paving station and ........ 
top of curb elevation. 

I I. Indicate quantity and direction offlows at all inlcrs, stubouts. pipes and intakes. 

11. Show future sweets and grades where applicable. 

13. Show water surface at outfall of storm sewer velarity. and typical section of receiving 
water body. 

14. Where fill is proposed or uench cut i n  creeks or outfall ditches, specify compacted fill 
and compaction criteria. , .., 

15. Show size of pipe, length of each pipe size. slationing at one hundred faot intewals in the 
plan view. 

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

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

. ..-... 1 
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 item is being connected. 

21. Show details of all connection boxes, headwallr on storm sewer, flumes or any other item 
I 

not a slandard detail. . . 

22. Provide lateral profiles and where utilities 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 need4 to add extra capacity. 

25. Provide flat grade on alleys and strcels at discharge into sueers. 
........ 

26. Show curve dala iot all storm sewen. 

27. Tie stom sewer stationing with paving stations. 

28. On all dead-end streets and alleys. show grades for drainage oveflou. pah on the plan 
nnd profile sheets, and show erasion conuols. . , 

29. Specify concrete svenglh for all svuctures. 
...... -. ............... 

30. Provide scctions for toad, tailroad and odler ditches with ptofiles and hydraulic '~ ' 

computations. Show design water surface on profile. . .> 

6. Bridgeplans 

1. Show the elevation of the lowest member of h e  bridge and IOQycar water . . surface . . .  -.... '.i..F'̂ -C" 
elevation. .. 
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. . ~ . .  . . .  ...................... 
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~ . ,  . . . . . . . . .  ...... . . . .  2. Indicate borings on plans. < 

. . . . .  .. 
3. Rovidc soils repon. 

......... 
4. Show bridge sections upstream and downstream. ... 
5.  Provide hydraulic calculnlions on all sections. 

. .  - . . . . .  
6. Provide smct ural details and calculations with dead load deflection dia,mm. 

...... 
Provide vertical and horiwntal alignment. 7. 

. . i .  ' ~ .--." 
. . .  

Creek Alteration and Channel and Ditch Plans 
> 

1. Show stationing in plan and profile. . - ,  
.. <ze 

2. . Indicate flow line, banks, design water surface, and freeboard. Show hydraulic 
. . 

.. A. 

c~mpulalions. . . 
.... 

3.. Indicate nature of banks such as rock. w t h  elc. ........ ... .:: :*. 

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. 

7 .  Indicate any adjacent alley or sveelelevalions on creek pmfile. 

8. Show any tempofary or permanent erosion controls. n*.?' 
. > ~ ~  

9. Indicate existing and proposed velocities. . , . , . , . .?.- - 
10. Show access and/or maintenance easements. 

I I. 
' 

As necessary, show ground elevations parallel to the top of bank to show how mnoff is 

1.:: 
prevented fmm overland flow into the creek or channel. 

. 

e. %;r.tion and Retention Facilities 

1. Show plan view of detentionlretention areaand outlet srrucmre. 

Delineate limits of conservation pool, sediment storage area. flood storage pool. andlor 
freeboard. 

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

. . 
... Show any erosion conuol features at the discharge point of the outlet smcture. . . .  

Specify side slopes of basin and outlet suucture 

Show existing or proposed suuctures or other facilities down sueam of the outlet 
structure and emergency spillway, and provide informadon sufficient to show that the 
downstream facilities will not be inundated or otherwise affected by the discharge from 
the basin. - 
Indicate locations and quantities of d l  inflows to the basin. ' ' ' 

' - . 
. . .  ..3 

State thc design time to empty the basin. 8. 



,.. Z".'. :. , 

I 
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. . . . . . . . . . . . . .  

1. Show location, extent. nature, dimensions, etc., of levee embankments and associated 
. . . . . . . . . .  ... interior and exterior drainage facilities. - 

2. Provide engineering analysis addressing potential erosion of Ule levee embankmen& 
during flood events. .. .- . . , . , . -. 

3. hovide engineering analysis of levee embankment stability and seepage through Ule 
levee during flood events. 

4. Demonsvatc that future settlement of the levee embankmenls will not result in f reebard . ? *_.. 
dropping below thc minimum requirements. Proride gectechnical repow showing 
anticipated levee consolidation. 

5.  Analyze interior drainase 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. 

6.  Write an operations manual which discusses the flood waming system to mgger closures; 
closure operations, procedures, and personnel: operation plans for interior drainage 
facilities: at least an annual inspection program; and maintenance plans, procedures, and 
frequency. 

, .., _,.<, 
7. Provide all other information required in Anicle 1. Section C, and any other information 

requested or required by the Manager of Engineering andlor the Federal Emergency 
Management Ag~ncy. 

The materials listed below shall be submitted as pan of h e  application for a Development Permit. I t  is 
m o t m c n d e d  that appltcanls coordinate the appllcauon matenis  ltsted below wtth hose needed for  other 
C ~ t v  of Mesauite aermlu and w ~ h  the data reauirements of the Federal Emerzency Manauement Agency. ' .  - .  
S U ~ I I  coordination will facilitate staff review Bnd Grawings could be combined so as to save the applicait 
from multiple drawings. 

a. An engineering repon consisting of at least: ......... 

1. Project description 

2. Description of the hydrologic andlor hydraulic analyses used, including method used to 
determine hiaoric rainfall and sueam data, soils repons used lo determine erosive 1 

velocity values, and discharges and water surface elevations for both the design and base 
flaods. . - . ,.x 

3. Vicinity map. 

4. Evaluation of the "natural floadway" and floodplain limits for h e  design flood. The 
"natural floodway" differs from the E M A  'regulatory floodway.' 'The "natural 
floadwav" is established to allow the City of Mesauite to effectively manage flood plain 
-. ~ F M A  quiremrnts for the "rcgulata< floodway" must also be met by 

- -.- 
appl~canls. 

5. If hydraul~c analyses are being submitted, then a table of values for ex~sting and 
proposed water surface slevadons and velocities must be it~cluded. 

6. Documentation that the principle of q u a l  conveyance has been achieved 
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7. copies ofcomputer input and output data for existing and pmposed conditions for both 
the base flood and design flood discharges. 

,-, ..-* . : ~ ~ ~ ~ .  ~ ~ a l ~ ~ ~ i ~ ~  of existing and proposed valle). storage (see Anicle 8 for design 
,..--, ...........-m-. ?!" 1. ..~+.I, . . . . . . . . . .  ... 

requirements). 

b. Engineeling drawings consisting of at least: . ~ 
I 

1. Water sulrace profile, including channel flow line. existing and proposed waier Surface 
elevations, recorded hizh water marks, and location and number designation of cross- ... ..... sections. .... 

. . .  

2. Plan view on 24" x 36" paper, inclllding 

a. Scale .ad nooh arrow. 
b. Title block. 
C~ Roundm lines and nearest sueel intersections .. - . .~~ -, 
d. Existing and proposed contours. 

. . . . 

e. Existing and proposed floodplain limits. and limits of the "natural floodway" 
and ihe "regulatory floodway." 

f. Area lo 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. 

I Location of all other associated improvemenu or alterations to the crcek and/or 
flood~lsin. such as check dams, swales. channel modifications, etc. 

1. ~ocaiion of cross-sections. 
j. Locatlon of all existing and proposed casements and dedications. 
k. Site vicinity map. 

3. Plou of cross-sections, including: 

Scale. 
b. Title block. 
c. Existing and proposed ground elevations. 
d. Cur andlor fill areas labeled. 
e. Limils of and numelical values for existing and proposed "n" values. 
f. Equal conveyance removed from both sides. 

-. 
Any w o n  aggrieved by a decision of thc Manager of Engineering or City Manager may appeal - -.- 
from any order, requirement, decision or determination of the Manager of Engineering to the City 
Council. An appeal lrom a determination of the Ciry Council may be made directly to the COW 

--of Appcal. - - . . . . . . .  "----!!5 

me City Council as establishsd by the City of Mesquite shall hear and decide ques ts  foe 
variances from the requiremenu of this ordinance. 

... 



....*.-~>. ....... ......- 
Variances concerning Development Pennits may be issued for the reconslruclion, rehabilitation or 
restoration of suucares listed on the National Register of Historic Places or the State Inventory of 
Historic Places, without regard to . the . procedures sa fonh i n  the remainder of th 

....... ..". ........ ....- ... .... ">.$ .... .,F 

Variances shall nor be issued within any designated notwnl or regulatory flwdway i f  any increase 
in flood elevations during the design flood discharge would result unless the increase will result in 
no negative impacts on adjacent propenies and written approval i s  obtained fmm impacted 
propeny owners. 

Variances shall be issued only upon a dctcrmination that the variance is the minimunl necessary lo 
afford relief considering the flood hazrd. drainage problems. and soil loss. 

Variance shall be issued only upon meeting all threc ofthe following crileria: : . . . .  ..,: ?,,. 

1. A showing o f  good and suflicient cause 
.... 

2. A determination that failure to gant the variahce would result in exceptional hardship to 
the applicant: and, , . . ,,.~$ 

.. ,..,* 

3. A determination that the granting o f  a variance wil l  not result in increased fload heights, 
additional threats to public safety, exvaordinary public expense, create nuisances, cause 
fraud on N victimizadon of the public, or conflict with existing local laws or ordinances. 

. . . .  Any applicant t o  !+'horn a variance for building or renovaring in a floadplain is granted ........A 
shall be given written notice that the structure wil l  be permitted to be built with a lowest 

.* 

floor elevation below the design flood elevation and that ihe cost o f  R o d  insurance will 
be commensurate with the increased risk resulting rrom the reduced lowest floor 
elevation. 

... 
I n  considering variance requests. the City Council shall consider all technical 
evaluations. all relevant factors, standards specified in other sections of chis ordinance, 
and he: 

Danger h a t  mate"alr may be swept onto other lands to the injllty of others; 

Danger to life and propeny due to drainage, flooding, or erosion $amage; 

Susceptibility of the proposed facility and iu conlents to flood damage and the 
effeci of such damage on the individual owner; 

.. ..*+ 

Itnportance of n e  services provided by the proposed facility to the community: 

Necessity to the facility of a waterfront location, where applicable; - . *  

Availability o f  alternative locations for the proposed use which are not subject 
to flooding damage. 

-. ............ ......... 
Compatibility of the proposed use with exiaing and anticipated development. 

Relntionship of the proposed use io  the comprehensive plan and flood plain 
. . .  

management program o f  that area. 

Safety of access to tlic propeny in times of flood for ordinary and emergency 
vehicles, 

. , .  , .. . . . . . . .  



~ ~ ~ ~ t d  heigha, velocity, duration. rate of rise. and ihe effec 
. . ;..: jf applicable.expected at the siteis!$!, ._:..,.7__.*p -- 

Costs of providing governmental setvices during and after stom events, 
- including mainfenancc and =-pair of public utilities and facilities such as s e e .  ~- , .,,~ ~ , . ., ...c.. .- 

gs. elecuical, and water systems, and streets and bridges. 

. . .  Upon consideration of the lactors listed above and the purposes of this ordinance, Lhe .-+ 
City Council may attach such conditions to the granting of variances as it deems . . 
necessary lo funher the purposcs of rhis ordinance. 

... ~. 
..... 

rile City Manaser shall maintain h e  records of all appeal actions, including technical . 

information. and repon any variances of the floodplain management ponions of this ,+.. 
ordinance to the Federal Emergency Management Agency won request. 

.. ..,.?. ' ' .**.- "'%; 
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The selection of which method to use for calculating runoff depends upon the size of drainage area contributing 
runoff a t  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 method is required for situations with larger drainage areas. 

Detention may be rquired by the Manager of Engineeing Services if cxisling downstream facilities arc undersized . . .  
or downstream cities have detention requirements. If required the owner a developer shall assume full 
responsibility for maintenance of the lake or pond. f h i s  obliga:ion shall run with the land and be a continuing 
obligation. 

. . 
Runoff computations shall bc based upon fully developed watershed conditions in accordance with the land use 

weer shall size projections in the latest comprehensive land use plan for the City of Mesquite. Tne design en,' 
drainage facilities by disregarding the detention effecu o f  upsueam properly and calculating the runoff as if the off- 
site properly was developed without any dctendon. If an approved regional detentiodfctention facility is in 
operation. the design engineer may size downstream drainage facilities bsed  on consideration of the detention 
e f f ~ u  of  the regional facility. , 

I 
.I 

. . . . . . . . . . . . . . . . . . . . . .  - .. < ,- - 
1. 

. . .  .*-* 
Computation of Stormwater Runoff for drainage a rea  less than 160 acres shall be by the 
"Rational Muhod." which is b o s d  on the ~rinciole that the maximum rate of runoff fram a given 

~~ ~ . . . 
drainag* area for an assumed rainfall intensity occurs when all pans of the area are contributing 10 
the flow at the point of discharge. The folmula fwcaleulation of IUn0ff by the "Rational Method" 
is: 

. . ~  
(Equation 1) 

, 
Q =CIA 

Where: Q = the maximum rate of dischaqc. expressed in cubic feet per second. 

C = a  nunoff coefficient which varies with the topogaphy. soil, land u x  and m o i s t u ~  
content of the soil at the time the runoff producing rainfall occurs. This runoff 

., .,. 
coefficient shall be based on the ultimate use of the land as recommended by the Master 
Plan for the City of Mesquite and shall be selecled from Table I herein on the basis of 
the use shown on land use and zoning map of the Comprehensive Zaning Ordinance for 
the City of Mesquitc. If an area has had a change of Zoning to give the area land use 
for which the "C" in Table I is higher than use shown on land use and zoning maps, the 
higher " C  factor shall be used. 

.------- ~ .... . . . . .  . . . , -1- 

I 
A = The drainage area, expressd in acres. contributing to tile runoff at the point in . . 
question. Calculation of the drainage am shall be made from a11 accurate topographic 
map, a copy of which shall be submitted with the cngineeting plarls for approval. 

. .  ., ...... 
I =Rainfall intensity in inches per hour for the lime pcriod that it lalies for flow from ihe 
fanhest point of the drainage asea to reach the point of design. The rainfall intensity is 

. ~. 



. . . . . . . . . . . . . . .  . . . . .  ................ . . ~ .  ?- . .,.-.--....,>...&"- .." <~<~&::,;.,.<,.:;~z;::,::. ..;:sG;$A3&-#T&-*- 
... ' -. * .l.,l.%x:.;ic" 

found by referring to the applicable curves of Figure I. Time of Concenuation or 
Duration of Rainfall for u s  in Figure 1 shall be calculated by velocity data shown in 

- Table 2. . .  -. . ..?. ....... . . .  ...... 

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 to the point of 
concentration (i.e.. the point ofdesign). 11e time of concentration is composed of the "inlet time" 
and the flow time in a conduit or channel 10 the point of design. Equation 2 shows how to 
calculate the timeof concentration. . . . . . . . . . . . . . .  ~~- ~-:. ...... , - .-. *.: . . . . . . . .  

(Equation 2) 

Ir 

Tc = Inlet Time'+ 
V x 60 rec/min 

<.7>,.' . , .$  

Where: Tc = Tune of conccnuation in minutes. 
- .. 

Inlet time = 10 minuts for pmpeny mned multiple family, churches. schools, local 
business, central business, commercial, or industrial 

. :>. 
or .. .- 

15 minutes for pmpeny zoned for parks, cemeteries, agricultural, and single family . . .++ 
residential. 

........... 
or 

L =Length of conduit or channel, in feet 

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

When designing inleth and laterals, the time of conccnmtion is simply equal to the inlet time. rile 
design engineer will cotnpare the above specified inlet times to the actual calculated inlet time by 
compuring the flow ume oyerland and along the gutter to the fust 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 timc to the inlet. The design engineer may use the actual 
calculated or specified inlct time. In no case shall a tonger inlet time be used than 10 minutes for 
multiple family. commercial, churches, schools, indusuid and business areas and IS minutes for 
park, cemeteries. agricultural, and single-family arm. 

. -.---. 
When sizing storm sewers and channels. the timc of concentration shall be calculated by adding .. --?a 
the actual calculated inler tine (but not greater than the specified inlet rimes) to the Row time in 
the conduit and/or channel. The design engineer may use the combined limes, as described, or the 
specified inlet times for storm sewer sizing. 

. . .  * 
.. , .,A: 

... ~ ...-.. ~ ............. s....a,x . ~- . . . .  ," d 

.- . .- -- ....... - ...... 
. . .  -36 ..- 
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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 hydmgraph calculalion will & b;(sul.upon . . 
standard and accepted Engineering Principles normally used in the Profession subject to the approval of the 
Manager of Engineering. Use ?he Corps of Enginwrs HEC-1 models for drainage areas 160 acres or more. . . .  . . , ~ ., . . ~  .,.. 

The unit hydrogtaph method shall be based upon fully developed watershed conditions assuming no effects from 
the small on-site detendon facilities for maintaining the rate of mnoff as if the propeny .was developed as single 
family residential uses. The detention effects of large regional detention facilities can be taken into account in unit . . . . .  
hydrograph methads. 

Circumstances that may require the use of a unit hydrogaph methbd include sizing open channels, reclaiming . . . . .  

f ldplains.  creating lakes, or building other types of drainage-related facilities on major drainage comes. Design ' 

engineers of these types of facilities should be aware lhat the requirement of designing for fully developed 
watershed conditions will mean that they will have to calculate these fully developed flows instead of using the 
flows calculated in the Federal Emergency Management Agency's @MA) fld insurance studies for Mesquite. 

' 

FlEMA's flows cannot be used besause the flows are based upon .existing watershed conditions (For more . . ,.-, 
information, see Micle 7 on the sizing of channels and other major drainage facilities and Micle  8 for floodplain 
alteration pmedun~)). Use ofthe rational method is allowed for design of storm sewers within the project area. 

. ~ . . 
: .-. 
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ARTICLE 6 

?H~?OCAL D-INAGESYSTEMS 
; I :  . ~, 

. . .  
. . .  ., 

SECI?ON A. . . .  *< 

n e  calculations of runoff quantities that musl be accommadatd in drainage facilities require the selection of the 
design storm frequency. The design storm frequencies for various drainage ssuuctures are given below. 

. . 
..... <. 

. ~ 

W A G E  F A C I L ~  .-c 
. . 

Closed Storm Sewer Systems (Required for 25-year with 180-year positive overilow for ~. 

all drainage areas less than 70 acres unless Inlets on Grade in sweets such that the depth of 
approved by Le Manager of En'ineenng.) flow in the sweet does no[ exceed the lop of . . 

curb. . ;* 

Closed Storm Sewer Systems and Inlets 100-year with positive overtlow for 100 yr. 
, ..-- 

ai S m t  Low Point or Sag . &a. 
Culverts and Bridges 100-year 

... Concrc~-lined Channels 100-year ...- . J 

................ Earthen Channels lW-year '5 4 
, . . 

Levees Slandard Project Flood 

Dams Above Natural GroundlSpillways Spillway design flood varies with the class of 
:jz6n.,.:k . . suucturc (see 7. Secdon B). 
rt"" .."&I ..-. 
f.::..:, 
W* 

The approved drainage system shall provide for positive overilow at all low points. The term "positive overtlow" 
means that when the inlets do not function properly or when the design capacity of the conduii is exceeded, the .......-. 
excess flow can be conveyed overland along a grassed or paved course. Normally, this would mean along a sueel 
or alley, or shall require the dedications of special drainage earcmenls on private prOpeq. . . 

SECTION B. StreeLand- 
. . 

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

Minor h e r i a l  and lower classifications - Maximum 6 inches or lop of curb. 

Principal h e r i a l  - One lane open in each direction. 
.... . . . . . .  

I. auus 

. . The depth or flow in the streets shall not exceed the top of curb. Figure 2 shows tl~e capacity of slreets . .." 
with a svaight cross slope that varies from 118 inch per foot to 112 inch per foot, which are the minimum 
and maximum allowable sueet cross slopes. . . . .  .%. 

2. Aku ........ 

The flows crcatcd by the 100-year storm shall be contained within the capacity or  all pared alleys. Figure 
3 shows the capacity of various alley sections. 
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. . , . . . . , . . 

Alley capacities shall be checked at all alley turns and "T" intersections to determine if curbing is needed 
or grades should be flattened. Alley sections shall be super-elcvaced ss required ar comers and curves to 
insure that flow remains in the allcy through lhese changes in alignment. -.. . . . . . . . . . ....,,.- & 

Curbing shall be required for at leal 10 fect on either side of an inlet in an alley and on the o!her side of 
the alley so that the top of the inlet is cvcn wirh the high edge of the alley pavement. . . ~  . ... .--., 

:. . :... ~ .. ..,m;.,,::L*; 
. -... 

The first floor elevations of all residential and otl~er suuctures shall be set at a minimum elevation of the 
higher of either 1.5 feet above the alley inven or one foot above the top of the scree1 curb elevation, and 
with positive drainage provided away fro,m the swcture. Positive overtlow sections shall provide a 
minimum of 2 feet of f r e e b o d  from the overflow insen adjacenr to suucrures and rhe corresponding first 
floor elevadon of all residendal and other smlctures. Lot grading plans are required for all new 
subdivisions. 

SECTIONC. 

Storm sewer inlets shall be built along paved streets at sucl~ intervals that the depth of flow, based upon the 100-year 
storm, does not exceed the top of curb. Inlets shall be located as necessary to remove he flow based on a 25-year 
storm. If in the opinion of the Manager of Engineering the flow in the gutters would be excessive using the above 
design criteria. the storm sewers or inlet locations could be altered to relieve adverse conditions. 

Inlets shall be placed upsueam from an intersection whenever possible. At any intersection, only one street shall be 
crossed with surface drainage and this sireel shall be the lower classified street. When an alley intersecls a sneeI. 
inlets shall be placed in the alley whenever flow down that alley u,ould cause the capacily of the intersecting street 
to be exccedcd. 

SECTION D. Ms&!p&ties and&& 

Figure 4 shows the various types of inleLc allowed for use along various kinds of scraa. Other types of inlets may 
be used upon the approval of those inlets by the Manager of Engi~reering. The minimum inlet size shall be eight 
feet. Figures 5 through 18 show how to d e t m i n e  the capacity of inlets. No more lhm 20 feet of inlets shall be 
placed along one p : l u  at any given location. Grate or combination inlels shall not be usul in Ciry maintained 
svecls unless approved by Manager of Engineering. 

. . 
Minimun sizes of laterals shall be 18-inches for use wjth 8-foot inlets. and 21-inch lalerals with i0-foot, 14-loot, 
and drop inlets, and 24-inch laterals for 25fool inlets. Wl~ere laterals tie into wnk lines, place the laterals on a 60' 
angle with the uunk line and connect them so that the longitudinal centers intersect. 

SECTTONE. 

Storm sewer conduit shall be sized to flow full. Manning's F4uation shall be used to determine 
the cot~duit size. Manning's equation is expressed as: 



(Equation 3) 

~ F . - " -  ........... . 3 t f f ~  . .  ., ..* ... 
' ' '" 7 , 4 8 6  ' 1.486 m i n  

Q= - ( A ) ( R ) ~ ~ ( S ) ' ~ O ~ ~ =  ( R )  (S) 
n n 

Where: Q = Flow in cubic feet per second. 

V = Velocity of flow in conduit in feet per second. 

A = Cross-sectional area of the conduit in square fcet. 
. . 

R = Hydraulic radius of the conduit. which is the area of flow divided by the wetted 
perimeter (R = Am). : .w+ ...... ... ..,a, 

. , ~ > ,  

S = Slope of the hydraulic gradient. 

n = Roughness coefficient of the conduit. 
.., . 

. . <.:a 
P = Weaed perimeter. . .,. 

~i~ 19 is a graphical solution of Manning's Equation, which allows siting of concrete pipe. 
assuming an "n" valueof 0.013. 

. . . . -  . . . . . . . . .  " . .: -?-.-.c.> 

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

The maximum discharge velocities 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 panial flow shall bc computed fo r  partial depth and shall 
not exceed the maximum permissible velocity of the receiving channel unless controlled by an 
appropriate energy dissipater (e.g. stilling basins, impact basins, riprap pmrecdon). 

3. hhnes~  Coefficients f Q & Q d . U k  

In general, stormwater shall bc carried in concrete pipe conduit. but other rypcs of conduit can be 
used to carry stomwater. However, prior permission to use metal conduit must be obtained from 

. . . .  rhc Manager of Engineering. 'Table 5 shows reco~mendcd roughness coeflicients for various 
... types of conduits. If, in the opinion of the design engineer, other values for the roughness .,- 

coefficient should be used. ~ h e  different value can be used wilh the pamission of the Manager of 
Engineering. Appropriate noies of the approved roughness coeficient shall thcn be shown on the -- - ........... 
engineering plans. . . . . .  

. . . . .  . . . .  ......... 



7 . . , .. , 4. 

.;c Conduits must be sited and slopes must be set such that mnoff flows smoothly down the itrainage 
system. To insure this smooth pzssaze. the hydraulic gradient must be at the proper elevations. 

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

1. When a proposed conduit is to connect to an existing stonn sewer, the hydraulic gradient 
of the proposed storm sewer should stan at the elevation of the hydraulic gradient of the . . .  
existing storm sewer based on an evaluation of the existing storm sewer with respect lo 
the requirements found in this ordinance. n i s  criterion will be used for existing systems 
whether or not they are designed in accordance with [his ordinance. . . 

. . 

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

Not only is it important to use the proper starling elevation for the hydraulic gradient, but proper ..... ~..- 
hydraulic gradient elevations must be mainwined for the length of the conduit. The inside top of 

. . . .  the conduit should be at orbelow the hydraulic ,-dient. However, effort should be made to k p  
the top of the pipe as close to the hydraulic gradient as possible so  that deep excavations lo lay 
pipe are not required. 

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

?he hydraulic gradient shall be kept two feet below the top of curb. If this cannot be obtained, the 
hydraulic gradient shall be at least 1.5 V 12/2g feet below the gutter line, where V 1 is the velocity 
In the lateral. 

When establishing the hydraulic gradient of a stom sewer, minor head losses at points of 
turbulence shall be calculated and included i n  the computation of the hydraulic gradient. 

Envance losses to a closed storm sewer system from an open channel or l&e sliall be calculated 
using Equation 4. 
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(Equation 4) 

. . vl?. 
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Where: HL =Head loss in feeL 
. . . .  . . 

. . . . . . . . . . . . . . .  .......... .~ . V1 =Velocity in the  owns swam pipe in f ea  per second. , ".+-.-+, - ......... ..-..*.. ...... ; ! 
.... K, = Head loss coefficient (see Table 6). .. - 

.~ . 

The resulling hydraulic gradeline shall be compared to inlet conuol conditions for the storm sewer .... .- 
. . .  

as described in Section F. The higher of the two values will be used as the conmlling UpsWeam 
hydraulic grade line. . . . .  ..... 

. . -2. 
. . . . . .  . . :  '.% .-.~ ,.,* 

. . . .  ..-4 
... .+*$ ..... ....-a 

For pipe size expansions, head loss shall be calculated using the following equations: 
..>,:. 

When: HL = Head loss in feet. 

V1 = Upstream velccity in feet per second. 

Dl = Upsmarn pipe diameter. 
:, 

D2 = Downstream p~pc diameter. 

... 
Head losses associated with manholes for pipe direction changes and bends in pipcs of equal ~..- . . .  diameter &hall be calculated using: ....-,.,. ";* ....... . . .~.. 

(Equation 6) 

.. - 
Where: HL = Head 10% in feet. . -- . . 

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

Kb = Head loss coefficient from Table 7. 
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Head losses associated with w e  connections or manholes kith branch lateksentering the main '' 

linecan be calculated by u s i n h u a r i o n  7. 
. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : i -4 

(Equalion 7) 
. , ., 

Where: HL = Helad loss in feet. 

V I  -Velocity in the upsueam pipe in foetper second. 

V2 I Velocity in the downsweam pipe in feet per second. 

Kj =Head loss coefficient from Table 7 

6. &mn Sewer laera!.% 

Laterals for storm sewer systems shall be sized to control the flooding depth at the inlets. I h e  
depth shall not exceed the limiv; previously established for storm sewer systems. Calculation of . . .  
the flooding depth shall be determined based on the addition of the velocity head of the lateral lo 
the computed HGL: , 

ELEV = HGL + v L2 - 
2% 

This calculated elevation shall be comDared to the elevation determined based on inlet control . ~~~ ~~~ ~ ~ 

nornographs as developed by the Depanment of Ttansponation. ' l l~e  highest of the two elevations 
shall be used to establish the capacity of larerals and the companding depth of flooding. 

7. P 

The flow lines of storm sewer conduits that d i shage  into open channels shall mulch the flow line 
of the channel. One exception to this requirement of matching the flow line is when a storm 
sewer discharges into s concreie-lined channel. or when the outfall is submerged below the 
normal water surface of a lake. In the case of a pipe discharging to a lined channel, tile outlet 
must be below the top of the channel lining. The second exception penains lo storm seww 
discharge that must cmss wide floodplain %cap. Under &his condition, the storm sewer cnlld 
discharge into a lined ditch which would convey mnoff to the flow line of the channel without 
creating an erosive condition. Permissible vclocities williin the ditch will be based on the type Of 
lining used  and he velocities provided in Table 4. Flumes to bring the discharge down to the flow 
line of eanhen creeks shall not be permitted. Drop structures shall bc allowed upon witten .----.. 
approval o f  the Manager of Engineering. . . . .  

The velocity at the discharge end of the conduit shall be computed based on partial flow depth and 
shall be sufficiently low s o  as to not cause downstream erosion problems. Table 4 shows the 
maximum veloci.ies allowed in various types of channels, which are then the maximum discharge 
velocities at storm sewer oulfalls. 

In some circumstances. the configuration af the storm sewer in relation to the Row line of the 
creek may cause excessive velocities to be reached unless provisions are made to slow the 



I 
. . -.. '.' . .:. .,., ;&.; ..;;-.-:,<: . - . . .... 

.. ... . . ,  . .~ . . . ,  -. . . . . . . . . . . ....X_I_ . . ' - .,.. .. .,-.-.,,.. -,.i.,.;.i;$-':i 

. ~ ; :  - - .. .. : . ~ .  ~.~ ..,. d*..-:+..:.*a&' 

~. ~ ~ 

velocity. One recommended method of slowing the velocity is to have the llas len 
.. - . ... ..~. , 

length of at least ten times !he diameter) be on a slope that will red 
: .  .-.; - , -  .-?~mqvsm- '; ' .-';elocity to the values shown in Table 4 for the receiving sueam. Stilling basin 

. ~. . .~,. . ,-,- allowed to reduce discharge velocilies. 

The discharge pipe shall also intersect minor creeks at an angle not to exceed 60 degrees. Minor 
. .. 

creek, are defined as those creeks, channels, or drainageways where #he distance from the pipe 
outlet to the opposite creek bank at the bottom of the channel is twenty (20) feet or less. Pipes 
may intersect major creeks (greater than 20 leet to opposite bank) at a 90-degree mgle  T h e  . . ... 
Manager of Engineering may require that pipcs intersect major creeb at an angle not to exceed . 
60de,mees, when a 90-degree angle would result in an erosive condition. . . 

. . ,. 
Figure 20 shows how a storm sewer should be configured to discharge into a creek. 

.~. 
.. 2 

8. w e n t $  for E&g&.Stonn Scwers and Pa~ltlve O~cdlow A r e s  -, 
. . 

All storm sewer conduirs to be dedicated to the City of Mesquite shall he located in an easement ., ,.~ 
dedicated to !he City o f  Mesquite at the time of final platting of the property. m e  easement shall 

..\.& 

be at least 15 leet wide for slonn sewers or wider if the Manager of Engineering requins it for 
maintenance or other purposes. Special drainage easements on private property shall be a 
minimum of 15 feet wide or wider if the Manager of Engineering requires it for mainlenancc or 
other purposex. Maintenance responsibility shall bc as required in Anicle 7.A.5. No fences, 

..; 

buildings or other srmctures and improvemen& shall be placed witl~in these dedicated easements. ... . , -'-.'eby,m 
.. -.. .., ;...*. 

SECTION F. Culvert Derico Standard% 

Culverts shall be desisned in accordance wilh the Texas Highway Depmment Hydraulic Manual. Chapter 4 - 
Culvcrls. 7he calculatjon of hydraulic grade lines will considcr bolh inlet and outlet conuol for the culvert. , . ~  
Staning water surface elevations for gndeline calculation will be the same as required for stonn sewers; see . . 
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SECTIONA. !Zhmn& 

1. Chaancl D u  

Open channels may be used instead of enclosed systems when ihe drainasc m a  of 
contributing flow to the channel is p a l e r  &a11 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 certain types of channels. Roughness coefficients for the design of 
open channels are providd in Table 8. The following criteria shall be used in determining the 
nature of the open channel. 

. . ..... 
Eor channels with a c o n u i ~ m e a t e r :  

a. Channels may be leh in their natural state provided that the channel velocities arc 
6.0 feet per second or less, if approved by Manager of Engineering. Othenvise, all 
channels shall be i n  accordance u,irh A.1.d. or fully lincd. 

. . ( . ,.: .--* . .~ 
b. If the natural channel is to be replaced by an improved channel. the flow from the 

IWyear design, flmd must be conlained wiihin the improved channel while 
allowing for one foot of freeboard. An improved channel shall meet the floodplain 
alteration regulations presented in Anicle 8. 

c. Improved channels shall include a lined section if the design velocity is p t a  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 ihc permissible velocities shown in Table 1 I may be earthen if the 
channels are revcgelated properly. 

d. For lined channels, all of the channel bottom and at least the fmt ihree feet (vertical 
height) of the side slopes up from the channel bonom shall be lincd. unless approved 
by the Manager of Engineering. 

e. Earthen rides above the lined section or totally eanhen channels shall be on at least a 
four horizontal to one vertical slopes and shall have approved ground cover to 
prevent erosion. 

! 
f. Unless shown to be feasible in a soils report sealed by a registered professional 

engineer in fie State of Texas, and approved by the Managcr of Engineering. 
improved channels shall have minimum side slopes OE 

.............................. . . .  . . . . . . . . .  . . . .  --- -- --.- -..-.- 
4 feet horizontal to 1 fool vertical for eMhen grassed side slopes. 

2 feet horizontal to I foot ven~cal for side slopes i n  rock. 

6. The dcvelopcr or ou ner shall use low maintenance regelation for vegetative cover. 
as approved by the Manager of Engineering prior to planting. The sclcaion of 
materials shall comply with either the current ground cover listing for Nonh Central 

. . .  -. ... - .....-.... . . . . . . . . . . .  . .....% 
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Texas furnished through the Texas Agricultural Extension Service or Sable 9 in this 
ordinance. 

......... . . - . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . .  .... - 
, . . . 

h. The developerlowner shall provide a drainage easement and a required maintenance 
easernent (see paragraph 4 below) which shall be dedicated to the City of Mesquite 
as a permanent drainage ripht.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. b i o n  Prevenlion 

All channel sections must consider and account for Channel stabilization in their design. This 
requirement pertains to all sections whether they are left in their natwal condition o r  a n  
modified in any manner. Three sell of requirements are provided depending upon lhe 
relationship of the existing channel to the limils of the developerlownefs pmpemy 
boundaries. The Manager of Engineering shall have the discretion to require the 
implementation of the ponion of these rcquirenlents as deemed necessary, depending on the 
roecifics of the D ~ W R Y  being developed or improved or to allow the escrow of funds 
sufficient to pr~videior the con<wcdon of a proportionate amount of channel improvements 
in lieu of actual construction. Tlis discretion may be exercised when a small s%lion of 
improvements is nor deemed by the Manager of ~ n ~ i n e e r i n ~  to bc economically practicable. 

a In eases where the entire channel section is contained within the limits of the 
devel~per/owne?~ropen~f boundaries. The developcrlowner 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 
improvemenls must meet all requiremeno of this ordinance. -I 

2. For vegetated channel sections wirh channel velocities ranging xiom 6 to 8 
fps, construct grade control smctures within the channel and overbank 
areas to prevent erosion. Grade control svucrures shall have a minimum 
effctive depth of 3.0 feel below existins o r  p r o p o d  grades with an 
adequate number of suuciures to prevent less than I foolof degradation. 

b. In cases where the propeny boundary follows thc centerline of the channel or 
incorporates only a portton of the cllannel cross-section. the dcvelopcrlowner shall: 

.. 
I. Determine the design rection required to provide for an inproved stabilized ..: 

channel cross-section which reduces all velocities to 6.0 fps or below for 
vegeiated channels. The design channel section must meet all requirements 
of this ordinance. . . 

. . 
.* 
. -  

2. The design section may include vegeiated channel ssftions with channel 
velocities ranging from 6 lo 8 fps, provided h a t  gade conuol svuctures are 

...... included within the channel and Overbank a r a s  to prevent erosion. Grade 
conuol structures 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 fool of degradation. 

3. ?he developerlowner shall consuuct or cscrow funds for construction of i11e 
nonion of the desian imorovcmenrs required on heir nrooeav for the - .  . . .  
uldrnate channel design. The Manager of Engineering shall have the 

x. zL.i-,;-,..- . . . .  .. 



discreuon to detemure the ponion of the design improvemenls to be 
eonsuuctedl escrowed by the deueloperlowner. In most inslances. the 
developerlowner shall consuuct one.half of the Improvements on their 
propew. 

4. If grade conlrol suuctures are inco~orated into the design, the 
developerlowner shall coordioate with adjacent owners in order to consrmct 
these features in their entirety at the time of the initial ponion of the 
channel improvements. 

5. The developerlowner shall provide for a drainage easement and 
accesslmaintenance easement consistent with the ponion of the 
improvements provided. 

c. In cases where the developerlowner owns propeny adjacent to channel or floodplain 
areas but docs not own a ponion of h e  chennel or floodplain area, the 
developerlowner shall (at the discretion of the Manager of Engineering): 

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

2. Shall provide a dedicated easement to the city for the ponion of this fuNie 
improvement configuration. including nccessaty marntenance and ace* 
easemene which will include the developerlowner propeny. 

3. -Water Surface Condition 

When performing hydraulic analyses for channel or drainaseway design, the staning water 
surface shall bt based on the following criteria. 

a. When the ratio of the drainage area of the receiving creek (at the confluence 
location) to the drainage area of the channel or drainageway being designed is 15 or 
p a r e r ,  the 10-year weter surface of the receiving creek shall be used as the s w i n g  
water surface for hydraulic design calculations. For cneks where the 10-year wacer 
surface is not nvailablc. the slope-area method will be used for staning design 
calculat~ons. 

b. When the rado of h e  drainage area is less illan IS, the 100-yea elevation on tke 
receiving creek shall be used as the s w i n g  water surface for design calculations. 

Drainage andlor floodway wemenls for all open channels, creeks and flumes shall be 
dedicated lo the City of Mesquite. Eawmcnts shall encompass all mas having a ground .- 
elevation below the higher o f  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 
suuctures which could impede flow shall bc placed within this dedicated drainage easement. 
In all cases. UIC cascmcnt shall a l ~ o  include at lcdst a 15-foot wide mantcnancc s u p  dong 
both sides of the channcl or. if Lhc Manager of Enginecnng so allows, at least a 2 0  fool w~de - . . 
maintenance strip along one side of the channel. Sweets, alleys, bike paths, etc.. alongside 
the channel can scrve as all or part of the maintenancecasement. 

Drainage CasemenL'. for flumes shall k located with sufficient width to permit future 
maintenance accessibility, and in no case shall be less than I5 feet wide. 
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5. m a n c e  dFacilities and Easements 
. . . . . . . . . .  . . . . . . .  * . ,- .... .. 
nll drainage easements shall be dedicated to the City of Mesquite. The maintenance 
ruoonsibilitv of the easemenls will vary based on the situation. 'The following outlines the 

' I 
maintenance responsibility for vvious conditions. 

T 

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

b. Drainage improvemenls consuucad in single family residential areas, where no 
homeowner's association or other similar asscciation has becn 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 conswcted in: 

1. residential arcas where a homeowner's asmiation or other similar association is 
formed. 

2. areas of commercial or indusuial zoning. 

The maintenance activities in these areas shall be the responsibility of private 
ownership including essccintinnk. If such improvement deteriorates in condition. h e  
city manager or his designated representative shall notify such property owner or - *% 
association of required corrections andlor maintenance to bring drainage facilily up to 
the standards as originally approved by the city and according to the original 
impmvemenc If such maintcnance is nor accomplished within a reasonable time, then 
the city may conuact for such work and levy an assessment tc the property owner or 
association for such cost. 

I 
... >* 

Perpetual maintenance must be assured by either a hom.awner's association (single 
family only), m s t  fund, or other private entity as specified by the City Council. 

. . . .  ~"<>, 
..... 2 

In the event that a property 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 pan of the planned development of that property, the criteria listed below shall be met before City 
approval of the impoundment can be giyen. Ponds or lakes created by excdvalion d a channel area without 
erecting a dam above natural ground elevation or insueam, low water checkdms are also subject to the criteria 
listed below, with the exception of spillway capacity requiremenu. m e  Manaaer of Engineering has the final 
authority lo determin : the design criteria for a proposed dam, check dm or excavated lake. The requiremenis 
of the State of Texas must also be me1 for the consuuction of dams. l&es, and other impoundnlenls. 

The design criteriafor a darn is dependent on thesizc and llamrd classification of the dam. The sire and hhasard 
" 'c la~if~cat ion will be based on Chapter 12 of the Texas Water Code and will be determined by the Manager of 

Engineering based on information furnished by h e  owner. 7he following criteria will be used lo classify a 
dam: 

1. sk 

'The classification for size is b a d  an tllc height of the dam and storage capacity. whichever . ~~ 

gives . the ~ larger size catcp,oy. Height is dcfined as the distance between the top of the dam . ....-........-.. ~ ~ 
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. . . . . . .  . . ,  . 
~ .. ..;.,.., .. ;. .,..;.:. ,,. (minus me freeboard) and the existing streambed at the downs- toe. Storage is defined .. ,- + 

as ,he maximum volume impounded at the top of the dam (minus the hboard). '"'~""" 

.,, 
. . .  Slze Cl- 

Minor 
Small 

Intermediate 
Large 

- 
Storage (acre-feet) Height (fw) 

51.000 and < 50,000 
5so,M30 

<I0 
210 and < 40 ~. 

. ... . . . .  .......-. & . .- . .  ~ t .  

The h-d potential for a dam is based on the potential for loss of human life and pmpeny 
damage downstream from a dam in rhe event of failure. The following categoris will bc 
used: .." ..--- :.*" --,A& ............. .... 

w d  Potential Clwification . ~:.-.: 
Lass of Life Economic Loss 

cabxw w t  of D e v e l d  

None expected (No permanent Minimal 
suucturer for human habitation) (Undeveloped to 

occasional structures 
or agriculture) 

Significant Possible, but not expccled (No urban Appreciable 
developments and no more than a (norable 
small number of inhabitable structure agn'culnual. 

indusW.or .... 
commercial 
development) 

High Expected (Urban developn ent or large Excessive . -. 
number of inhabitable s o u c t w ~ )  (Extensive public, 

indusuia1.01 
agricultural . -- --*- & 
development) 
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Snillwav D e s i d l r d  

The classification of a dam based on the above criteria will be used to determine the Spillway 
Dasign Flood (SDF). The told capacity of a dam stluctwe, including principal and 
emergency spillways. shall be adequate to pass the SDF without exceeding the top dam 
elevation at a ndnimum. The SDFs for v ~ i o u s  dam classifications are 8s follows: 

LiU& 

Low 

Significanl 

Higlh 

Minor 
Small 
Intermediate 
Large 

Small 
Intermediate 
Large 

100-year 
114 PMF 
114 PMF to 112 PMF 
PMF 

114 PMF to in PMF 
I n  PMF lo PMF 
PMF 

... ... 
PMF 

4* 

Small 
.... T Intermediate PMF 

Large PMF 

In all cases., the minimum principal spillway design capacity is the 100-year design f l d .  In 
cenain cases. a d m  breach analysis may be rquircd to determine the proper classification of 
the swcture. For all stluctures requiring a spillway desipn flood qual  to the PMF. a d m  ~~ 

breach analysis is required to determine the downstream consequeilces of a failure. All dams . : .-.. 
designed for a SDF of 112 PMF or less shall bc consuucted with a minimum freeboard of two 

... feu above the SDFelevation. 

4. 
I 

a. An engineering plan for such conswction, accompanied by complete drainage 
desisn information and sdcd by a registered professional engineer. Shall have been 

. . .  approved by the City of Mesquite; ..-I- . . 

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

c. All Federal. Slate and County laws pertaining to imp~lndment of surface water shall I 

have been complied with, including the design conswction and safety of the 
impounding swcture. Copies of any Federal. Stalk snd County permits issucd for . ~ ~ . - '-.- 
the proposed impoundments shall be submitted to the Manager of Engineering. 

<,. 

d. Any existing structure, which is includcd i n  llle project ma shall be improved to 
comply with ihs applicable Federal, State. County and City safety requirements for 
sLruclures. 

e. Before removing, enlarging, or altering any existing lake, ihe Owner will furnish a 
study of the elfectr of the alteration upon flooding conditions both ups- and . .- 
downsiream. The study shall be prepared by a professional Engineer and submitted 

..-w 

. . . . . . . . . .  . ..,. ____-_-__* 
A 



........ . . . . . . . . .  
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to tl~e City for approval prior to making the alteration. Compensatory .I '.. 
storage shdl be provided in some manner such that equal or comparable flood 

~ ~ 

retention capacity is maintained. 
. . . . . . . . . .  -..,--- . . .  .._. . . .  + 

f. Any improvements to existing dams or lakes or consuuction of new impoundments 
shall be made at the expense of the developer, prior to acceptance of the adjacent 
sweet, utilities and drainage improvements as provided for under the Subdivision ~ . .  :w 

Ordinance. 

- . . . . . . . . . . . . . . .  ........... 5. V b i l i t v  Criterk .,~- .A- .......-.- 
~ 1 

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

b. The owner ot'developer shall have agreed to assume full responsibility for the 
maintenance of the lake, pond. or lagoon or basin consmcted. The owner cr 
developer shall keep the Manager of Field Services advised of the current 
responsible agent for this maintenance. 

SECTIONC. J&.egs . . 

I In the event that developers or owners wish'to bdild levees to protect an area from flooding, applicable FEMA . . 

and Slate of Texas guidelines and the following criteria apply: . . luxr*lii' . . .  

1. LV&S shall be designed to have four feet of Freeboard above the Standard Project Flood for 
rhe fully developed watershed flows. 

2. Levees shall be designed according to the COTS of Engineers design clituia whethw or not 
they are federally authorid levees. 

3. Lvee systems shall be designed with interior drainage systems to prevent flooding from local 
runoff contained within the system for the IWyear design flood. 

4. Levee  systems shall have mitten operation procedures that address gate closure conditions 
and emergency warning plan. A copy of these procedures shall bc furnished to the Manager 
of Engineering and the Manager of Field Services. 

5. Automated gate closure sys t e~s  shall liave power from two independent sounes and shall be 
capable of hcing operated manually. 1 

. . I  

6. Ring levees protecting individual smctures proposed for cot~swucuon after the enactment 
date of this ordinance shall not be permilted. 

7. -All new levee systems shall have permanent positive closures to the required design 
elevation. Temporary closures involving sandbagging or other procedures rq~ir ing manual 

' ' -  . . 

I operations shall not be permitted. 

8. Provisions shall be made for ensuring the permanent maintenance of levees siihcr by a flood .- 
conwol disuisi or similar governmenlal organization or by the existing property owner and all 
future owners, heirs, or assigns. 

. . -,.,. 

. . . . . . . .  - . -  . .  .___ 
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--..., . . .  ............ ...... 
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' 9. Additional plan requirements include water surface profiles for the desipn flood and SPR to 
of levee profile, definition of interior drainage facilities, including pump station and ponding 
areas: location of gravity outlets, gatwells and closure structures; and elevation-duration data 

. pn.,@e receiving system. ,:%.,...L-. . .. ................... *<. ....... -*- 

SECTION D. -and Retention F a c W  . , 
As previouslg described in Anicle 5 of this ordinance, the Manager of Engineering may require that ~ n o f f  
rates for all land uses be limited to the rates that would be produced from single family residential areas. ?his 
requirement may also apply to the development of sites as churches. schools, and other institutional uses. 
Detcntiodretention facilities to reduce runoff rates will be provided wilhin approved levee districts unless the 
Disuict can demonstrate, with technical data, that adequate detentiodrctention storage is provided in dedicated 
sumps and storage areas to offset the impacts of developments torunoff rates equal to a sinsle-family 
residential rate. Detentiodretenuon facilities shall be designed for the IOayear design fld according to the 
following criteria. 

1: ?he minimum amount of storage volume of the detention basin shall be that volume required 
to reduce runoff rate to a single-family rate. Dedicated detentionlretention basins shall also 
include an additional one foot of freeboard and two feet of sediment storage. The volume of 
mnoff storage for drainage areas greater than 160 acres shall be computed using unit 
hydrograph procedures. Snyder's Unit H y d r o p p h  will be utilized for all computations. 
Manual methods or use of the computer program E C - I  are allowed for tunoff hydrograph 
computation and flood routings. 

For drainage areas less &an 160 acres. the above methods are recommended: however. an .,++ 

approximate routing method based on the rational formula is allowable, as outlined in Figure 
21. . l;: 

2. Detention areas in parking lo& shall not be: 
. ,"A&-' 

.:*a 
In required parlcing spaces hut in extra spaces. 

Behind speed bumps unlcss the speed bumps are made with reinforced concrete. 

Deeper than six inches unless warning signs are posted. 

3. Drainage g e m t s  shall be provided for all regional detentiodretention facilities and for 
other dercntiodrelention facllitles where two or more owners are mvolved. 

4. Detention/retention faciltties shall be designed to empty in lcss than 24 hours. unless il is also 
w i n g  as an erosion control facility. - ' *  

5. Detentionlretention fwilities shall not be counled as an erosion control technique unless (1) 
the basins are designed to empty a minimum of 24 hours from the storm event and (2) . ". 
adequaa sediment storage areas in the basin have been set aside atid are maintained. Other 
municipal ordinances give additional delails as to how to design n~ulti-purpos~: 
detentionfretention facilities. ....... . +- ~---- .- - . . . . . . .  -- .- 

. ...- 
6. Detentionlretention facilities shall be maintined by the owner unless the facilities are 

dedicated to and accepted by the City of Mesquite. 
........... -.-- ............... - 1 ..,. 

................ 
~ - 



e useof flumes is not recommended for widespread use. Flumes shall no1 be permitted when lhe pulpase of 
pmanent flume i s  tocarry runoff down the sides of earthen channels. A flume may te. used to direct , . 

<*< overflow runoff along property lines until the runoff can be intercepted by sveels or conduit flows. Rumes y'-?-'-t7zmm 
crossing Sidewalks shall be covered or bridged such as to minimize danger to pedestrians. 

. . . . . .  
. . . . . . I . . .  ......... "',.'L.... ... 

SECTION F. Conn i m in . . ections from Bu 
. . . . .  . .  $ . . .  

Drainage from residential areas. such as roof tops, should be allowed to flow overland before joining the scorn 
sewer system. . .  ,. 

. . 

Seepage into barements or sab.$lnface swcrures that is pumped lo ground level. seepage &om springs. and 
runoff fmm roof drains on non-res~dent~al buildings that would flow onto or across driveways, sidewalk, or 
other areas commonly crossed by pedesvians can create hazards or nuisances to pedestrians. Thus, if hazards 
or nuisances would be created, the basement and mofiop drans shall be lied directly lo the nearest storm 
sewer, provided that pumped lines from basemen% have back flow preventws and the water is uncontammaied. 
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. , .:>; 
A person shall comply with the requiremena of this micle for floodplain a r m  before makin2 substantial 
improvements to or increasing the outside dimensions of an existing structure or developing land within the design 
flood line of a creek or swam 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 also include all areas inundaled by the design 
flood and shown as Areas of Special Flood Hazard on the Flood Insurance Study's maps. 

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

,- Farm or ranch. ,,- * 

Local utiliticr.~elecuical subslation, water reservoir or pumping station, and water 
mtment plant: 

Public park or playground, private recreation club or area, private community center. and 
golf course; 

Outside eommcrcial amusement apprnved by a specific use permit; 
. . 

Helistop approved by a specific use permit; and 
.. 

Radio, television. or microwave tower, and amateur communications tower with a special 
use permit. 

Swcnves customarily associated with the above uses may be constucted within a floodplain ama 
only if the proposed suuclur~ meets the same engineering rquirements applicable ro filling in a 
floodplain (See Article 8.C). 

Open privatc recreation clubs or anas and private community centers. withmt exterior walls . .,. 

which would incur suuctural damage during flood conditions, are permitted in  floodplain areas. 
Private facilities listed above. with enclosed walls that would incur damage. are not permitted in 
floodplain areas. . . . .  

Uses and smctures other than those mendoned above shall not be permitted in floodplain arcas. 

Notwithslanding the previous provisions of this section, the city will seek to preserve the IOQycar . ., 
floodplain for the following slream and creek segmenu: 

a. S u m  287 rout11 of Town East Boulevard to irs confluence wit11 South Mesquite Creek. .... 



b. ?he West Fork of South Mesquite Creek south of  U.S. 80 to its confluence with S O U ~  
Mesquite Creek. . . . . . . . .  ....... :.,- ;.. . . . . . .  .:,,s-w.==~w".. <~ ,- ., . ,..-+,,a- '-#,*I . . . .  .., - ~ . . .  l*.i ~ ' - ~ . Y . * . :  

c. South Mequi tc  Creek *om Nonh Mesquite D"ve to the East Fork of iheMnity ~ iv ' e r .  

d. North Mesquite Cnek from U.S. 80 to  its confluence with the East Fork of the Trinity 
River. 

?he East Fork of the Trinity River within the city. . . . . . . . . . .  e. .....Id ,. 

Plans for encroachment andlor improvement of  the floodplain in the five ( 5 )  slream and creek 
segments identified above shall be submitted for review lo the city engineer. the city planner and 
the director of parks and recmtion. The engineer will common1 on the effects of the proposed .,.& 

. . 
encroachments andlor improvemenu on floodwater elevations and on the hydraulic adequacy of 
the channel. l%e city planner may comment on the ad\,isability of the wning and land use. Tbc ... 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 sueam and 
creek segments identified above without staff and city council review of the ramitications of such 
development. 

New consuuction in recl+med floodplain ares  and '"substantial improvements" of any existing 
residential soucture in floodplain areas shall have the lowest floor. including basements or fully 
enclosed areas of any new or '"substantial improvement" consuuclion. elevated to at least two feet 
above the design flood elevation. Fill elevalions shall be one foot above the elevation of the 
design flood. lncremcnlal improvemeno. either at one time or over a pen'ad of lime. the 
cumuladve cost of which equals or exceeds 50 pencnt of thc market value at Ihe time of the first 
improvement, shall be considered as a "substantial improvement." New residential structures or 
"substantial improvemen&." on s d l s  or behind ring levees setving individual lots shall not be 
permitted. 

Improvements to an existing smcturc that increase the outside dimensions, but do not result in a 
"substantial improvement," must meet the requirements of Anicle 8.C. 

Table 10 presents a synopsis of h e  reqtliremens for residential consuuction in floodplain areas. 

New consmrtion in reclaimed floodplain areas and "substantial improvement" of any existing 
commercial, indusuial, or other non-residential suucture in floodplain sreas shall either have the 1 

lowest floor, including basements of any new or "subsiantial improvement" conseuctian, elevated 
to at least two lcet above the design flood cleva1;on; or, together with attendant utility and sanirary 

.... ...... ---facilities. shall: -. ____t 

Be Roodproofed so dlat below two feet above the dwign flood elevation the srructure is  
watertight. with walls substantially impenneable to the passage of water; . . .  
Have smctural components capable of resisting hydrosulic and hydrodynamic loads and 
effecrs of buoyancy; and 



- . . 
Be ccnified by a registered professional engineer or architect that the standards of this 
allbsecdon are satisfied. Such ccnifications . shal! . be provided to the ofiicial set fonh in , .  ..+ . . . . . . .  
Aniclc4. Section A.I. .. .: ...... ... ,.-: 

Incremental improvemenls, either at one time or over a period of time. the cumulative cost of 
which equals or ~ x c d  50 percent of the market value at the time of the first improvement, shall 

. . . . . .  be considend as a "subsrantial impmt8vmn~t." '~mprovements to an existing commercial. I '. * 
indusVial or other non-reridcndal structure ihat increase the outside dimensions, but do not result 

. in a "subs(antial impromment." mua meet the requirements of Anicle 8.C. 
. ..-, '.<> ..,,. 

Table 10 presents s synopsis of the requiremenls for nonresidential StNCtUreS in floodplain areas. 

a. All rnnnufactured homes shall be anchored to resist flotadon, collapse, or lateral 
movement by providing over-the-lop and frame ties to ground anchors. Special ......... 
requirements shall be that: I-n?r 

Over-thetop ties be provided at each of the four comers of the manufactured ..... 
home, with two addiuond tics per side at intermediate locations. with 

. . 

manufactured homes less than SO feel long requiring one additioaal tie per side; . . 

F m e  ties be provided at each comer of the home with five additional tier per 
side at intermediate poinls, with manufactured homes less than 50 feel long 
requiring four addilional ties pcr side: . . .  

All coplpanents of h e  anchoring syslem he capableof carrying a force o f4800  ..-mW 
pounds; and. 

. . . . . .  >ic 

Any additions lo the manufactured home be similvly anchored. 

b. For all new manufactured homes, new manufactured home park and manufacared 
home subdivisions; for expansions t o  existing manufactured home p a r k  and 
rninufactuitd home subdivisions; for existing manufactured home park  and 
manuiactured home subdivisions whcre the repair, reconrwction or improvement ol the 
streets, utilitiec and pads is planned: and for manufactured homes not placed in a .... 
manufactured home park or manufactured home subdivision; for ncu, manufactured , . :- 

..?. 

homes moved into an old rite in an existing manufactured home park; and for substantial 
improvements to a mallufacrured home, rquire ihat: 

Stands or lots are elevated on compacted fill so  hat  the lowest floor of the 
manufactured home will be at least two feet above the design flood elevation; 

. ,.-. -2 
Adequate surface drainage and access for a hauler are provided; and. 

No new manufactured homcs s h d  be placed in a floodplain, except on a pad - 
site created by compacted fill in an existing manufactured home park, in which ~. 

the new fill pad sile is elevated lo thedesign flood elevalion. 

Manufactured homes may be supponed to the required 2 feel above the design flood- 
elevauon b! stands or foundatton features as acepled by FEMA 

Tablo 10 overviews the rrquirements lor placing manufactured homcs in flood hamd 
......... areas. 



Rwreation Vehicles 
.y--------- . . .  .- 

Recreational vehicles located on a site within a designated floodplain ma  shall (i) be  on the site -. - 
for fewer than 180 consecutive days and (ii) be fully licensed and ready for highway use, or  (iii) 
meet the elevedon and anchoring requirements for "manufactured homes" oudined in this section. 
A recreational vehicle is ready lor hizhway use if it is on its wheels or jacking system, is attached 
to h e  site only by quick disconnect type utilities and security device$ and has no  permanently 

. . .  . . . .  attached additions. . . - i .-..* 6 ~' 

6. -s. and Bridge5 
.. .., 

me top ofcurb of all new smcs to be built in reclaimed floodplain areas shall be at least two feet 
above the design flood elevation. 'Ihe low beam of all new bridges to be consuucled acrtss 
floodplains shall be a minimum of two feet above the design flood elevation. All new private 
bridges to individud homes shall have their low beams at two feel above the design flood 
elevation. Parking lots assaiated with tesidential, commercial and industrial uses in reclaimed 
floodplain an= shall be at lest at the dcsign flood elevation. Parking lots for public park or 
playgrounds, private recreation club or area. private community centu and golf courses may be 
Itsated below the design flood elevation. 

'I 
All new and replacement water supply systems, saniiary sewer facilities, and other public utilities 
shall be designed to minimize or eliminate f lmd damage and infiltration of flood waters into the 
system. 

Fences (Private and Public Screening) shall be conswcted such that blockage of surface water 
flow does not occur. Fences shall not be allowed in floalplain area or within dedicated 
easements. ?his includes the requirement that erosive conditions shall not be created around. 
under or near afence rwcture. 

A11 improvements andmnswction permitted in a floodplain area must comply with the following 
quiremenis:  

a Swctures must be securely anchored to the foundation to prevent flotation and collapse 
during inundation and dcsigned to prevent damage to iionswcmral eelmcnfz during 

-.. -..--..- uludation. 
-.-- _ _ _ _  

-I 

b. Thermal insulation used bclow ihc first floor elevation must bc of a type [hat does not 
absorb water. :e 

c. Adhesives must have a bonding svength that is unaffected by inundation. 

d. Doors and all woad uim must be sealed with a waterproof paint or similar product. 



. . . . ~. 

' -.. .. - ,..-.. - .....,.,. ; ,..,>.. ,& 

-. . . - . . . 
. . :  . : . - -  , 

. .. . . 
, . . ,. 

e. Mechanical, elecuical, and utility equipment shall be located above lIle design flood . . . . . . , 
cleva~ion. Water heaters, furnaces, clecvical disuioution panels. md other critical 

echanical or elecvical installations must not be placed in basements. Electrical circuits 
basements shall be separate From citcuils serving floors above the basement, and 

circuits For basements shall be installedlowered from above. 
I. 

f. Basemena are permitted for non-residential structures only if they are desig3ed to 
preclude inundation by the design flood ele%,ation, either by: 

I.  The elimination of exterior openings below the design flood elevation: or . . ,. 

2 The use of water-right closures, such as bulkheads and flood shields. However, 
no basements are permitted in soils wlaore pemeability mceu or exceeds the 
minimum local smdards 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 "exterior" or "marine" .. . 
grade and of a water-resistant or wateqroof variety. a : is, 

- . . ..* 
h. Wood flooring used at or below the lowat floor elevation must be installed to 

accommodate a lateral expansion of the flooring, perpendicular to the flooring grain, 
without incuning s ~ c t u t a l  damage to the building. 

. .... 

I. Basement ceilings for non-residential suuctures must be of sufficient wet svength and be 
soinsralled as to survive inundation. , . . . - . . 

j. Paints or other finishes used at or below the lowest floor elevauon mun be capable of 
surviving inundation. 

k. All air ducts. large pipes and storage tanks located at or below the lowest floor elevation 

I . .  
. . .... 

must be fumly anchored to prevent flolalion. 

. 
1. Tanks must be vented at a location above the design flood elevatim. 

" 

SECTIONC. 

AS stared previously in Anicle 8, Section B, no new consmction is allowed i n  floodplain areas, but consauction is 
allowed in those areas that can be reclaimed from the floodplain. The Cily of Mesquite has adopted a "nalural 
fldway" that differs from the "regulatory floodway" established by FE.M.4. The "natural floodway" consists of 
he natural channel and floodplain that is effective in conveying the design flood. h a s  of ineffective flow around 
bridges, topographic constrictions, and other consaicdons are excluded from the "natural floodway." n ~ e  effective 
flow aria and limits of a ~ e  "natural floodway" are determined using 4:1 flow expansions downsueam Of 
consvictions and 1:) flow expansions upstream of constrictions. Fizure 22 displays an example of effective flow 
areas ata typical bridge lwtion. 

-A Development Permit for floodplain reclamation or olha types of a l l e r a ~ i o n . ~ ! ! & > ~ $ & ~ ~ l  of the 
. . . . . . . 

following crileria are met: 

1. Alteradons of ;he floodplain and "natural floodway" shall not increase the water surface elevation 
of the design flood of the creek. ..... . . :I 

2. Alterations shall be in compliance with FEMA gu~delines. All projects shall receive a Condiuonal 
Letter of Map Revision prix to issuance of a Development Permit. - - - . ._ __ _ - 

~. . .~ 

48 - -. - 



. . .  . . . . . . . . .  . . . . . . . . .  
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3. Alterations of the floodplain shall not create an erosive water velocity on or off-site. . . . .  

4. Alterations of the floodplain shall not significantly increase downstream discharges. Acceptable 
values are listed: 

Minor TributKies 15% maximum storage loss 
Major Slrums 0% maximum storage loss 

East Fork Trinity River 
North Mesquite Creek 
South Mesquite Creck 

5.  The effects of existing improvements or public and private improvements for which a future 
commit men^ has been made by the City of Mesquite or county, state, or federal agencies, shall be 
used i n  delemining water surface elevations and velocities. 

6. Any alteration of floodplain areas shall not cause any additional expense in any current or 
projected public improvements. . A  

7. The floodplain shall be altered only to the extent permitted by qua1 conveyance on both sides Of 

the natural channel. The right of equal convp.yance applies to all owners and uses, including 
greenbelt. park arcas, and ncreadonal usages. Owners may relinquish their right to equal 
col;veyancc hy providing a &!ten agreement to thc City of Mesquite. 

8. Maximum slopcs of fill* areas shall not exceed three to one. S l o p  of any excavated areas not 
in rock shall not exceed four to one. ...--. ;*4 

Fill slopes. v ~ i c a l  walls, terracing, and o~her slope treatments may be considered provided no 
unbalancing of sueam flow results and only as a pan of a grading permit applicanon. 

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

These criteria shall be met before a Developmes~t Permit can be issued for a proposed pmject. Typical projecls 
requiring a Development Permit include placing fill whether or not it actually raises the property out of the 
floadplain, consmcting a dam. suaightening channel sections, making improvements, substantial or otherwise. to 
existing structures in a floodplain in which the existing outside dimcndons of the s t rucM ate incnased, and 
1empor;uy storage of fi l l  materials, supplies, and equipment. 

The required submittals for a Development Permit are listed in Anicle 4, Section D.2. In general, the information 
needed for the application can be obtained by mnning a backwater model, such as HEC-2. and a flood routing 
model, such as HEC-I. Both mdels  shall h mn by permit applicmu. The backwater information shall be used to 
determine that upstream water surface elevations and erosive velocities have not increased. Swing  waier surface 
conditions for backwater calculations are outlined in Anicle 7. Section A.3. Flood routing information shall be 
used to insure that the curnuletive effects of the reduction in floodplain storage of flood waters will not cause 
downsueam increases in water surface elevations and erosive velocities. 

.-. -* .... 

The Manager of Engineering shall keep the n~odcls current with modifications to the floodplain. 

Prior to final acceotance by the City of utilities and suea  conswctlon for projects involving floodplain eltcrations 
or  ad~accnt to dehcd floddplans. -creek, channels and drainageways. ac=rtifiul uaten~entshall be prepawl by a 
Rcgirtercd Public Surveyor chowt'tg that . , I1  loi cle~;~!iol~s. ns de\elopcd utlh~n ihe <tthjcct project meel or exceed 



the requid minimum finished floor elevations shown on Ihe 

be filed with h e  Manager::[z~@?ee@!!?. . . . . . . . . . . .  .. ,. ... .T 

In addition, at any time in the future when a building permil is desired for existing platted propew which is subject 
to flooding or catries a specified or recorded minimum finished Iloor elevation, a Registered Public Surveyor shall 
survey the propeny pior to obtaining a building permit. The certified survey data showing the properly to be o or 
above the specified elevation shall be furnished to lhe Manager of Engineering for approval. Cenificate of 
compliance with the provisions of his ordinancc pertaining lo specilied finished floor elevations shall be qui.red. , ,, , ,,,. ,.++ . Tn 
me owner/developershall furnish. at his expense, ro the Manager of EDginaring sufficiint engineering information 
to confirm that the minimum floor elevations proposed are as required by this paragraph. Consmction parnits will 
not be issued until (1) a conditional letter of map revision or amendment has hen  issued by FEMA, and (2) lots . . 
andlor sites are certified by a Registered Public Surveyor and an elevated from tile floodplain according to the ... 
FEMA-approved revisions to the floodplain and the requiremenls of this ordinance. 

.,; -" . ..-.:~. 
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R- l 
R-IA 
R-2 
R-2A 
R-3 
D 
A- 1 
A-2 
A-3 
PD 
0 
OR 
SS 
MU 
CBD 
LC 
C 
I 
FP 
H 
WPC 
t 
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L 

* 
* 
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. , TABLE 1 . . . . .  .:.............,.< . . . . . . . .  

M&&flJM RUNOFF COE- 

Runoff Max. -, . , .-.,- 
CoefIicient Met 

-trict Namc %II XbB 

Agriculwral. I Ac.. 2,WO sq. h. home 
Single Family. 11,000 sq. h. lot; 2.000 sq. ii. home 
Single Family. 8.250 sq. h. lot: 2.000 3. PI. home 
Single Family. 8.250sq. h. lot; 1.700 sq. h. home 
Single Family. 7.200sq. h. lot; 1.700 3. ft. home 
Single Family, 7.200 sq. ti. lot: 1500 sq. ft. home 
Duplex. 12.500 sq. f~ lot: 2,200 sq. ti. home 
Multifamily, 12 unitdacre 
Multifamily, 18 uniWacre 
Multifamily, 25 unitdacre 
Planned Development 
Ofiice 
General Retail 
Service Stadon 
Mixed Use 
Cenual Business District ' 
Light Commercial 
Commercial 
Industrial 
Flood Plain 
Historic Landmark 
RestaurarVPrivate Club 
Parking Lots 
Church 
School 
Park 
Road &Interstate Hwy. 
Indicates non-zoned use 

Variable 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.80 
0.85 
0.90 

Variable 
0.85 
0.85 
0.95 

Variable 
0.90 
0.90 
0.90 
0.90 
1.00 
0.40 
0.90 
1.00 
0.90 Varies 
0.75 Varies 
0.40 varies 
0.90 

15 min. 
15 min. 
15 min. 
15 min. 
15 d n .  
15 min. 
15 min. 
10 min. 
10 min. 
10 min. 
1 0 d n .  
10 min. 
10 min. 
10 min. 
10 min. 
I 0  min. 
10 min. 
IOmin. 
10 min. 
LO min. 
15 min. 
10 d n .  
10 min. 
I 0  min. 
15 min. 
15 min. 
10 min. 



TABLE 2 
............... ~, . , 

. . .  
. . . . . . . . .  . .  , . _ % ~ ( _  _..% .>~,,. . . . . . . . . . . : . . . . . .  :. 7 < -.. 

0% to 3% 4% to 7% 85610 11% Over 12% 
Description of V. in V. in V. in V. in 

. .  . 
w o l l r s e  f0.s. f.0.s. f.0.s. f.0.s. . . 

Surface Drainazt 5 9 13 15 . . . -i-* ..... . . . . .  ~ .... ...,c. y *  
Determine V. by Manning's Equation . . <.% 

Channels ,: ,. 

Storm Sewers DerermineV. by Manning's Fiuation 

TABLE 3 

FOR CONC- 

(to ~ ~ U C C  a velocity of 2.5 1.p.s. or ,water) 

(n = ,013) 

-~ - -.. ... P i p  Diameter slope Pipe Diameter Slope 
(inches) (FeeU100 Feet) (inches) f.FeetI100 Feet) 

. . .  -=.~ 



. . . . . . .  

. . . . . . . . . .  - ... ?...... Ic.l*~,nl,.rr\.iiii.ii 
'.. 

Maximum Velocity 

Flow 'fhrough: 

10 

Inlet Laterals 
.... ..*... A 

Storm sewers 

E h e n  Channels See Table I I . . , . . , .  
... 

ConcreE Channels 

Shale 6 

6 - lo* 

< ........... .,..,< :~ -,-:*- 
Depends upon exact type of vegeliltive cover, soil, or rock for the location in question. 

TABLE 5 
. . I  

'! 
Recommended 

Roughness Coefficient 

Materials of Construction "nu 

Concrele Pipe Storm %We1 

God Alignmenl, Smooth Idinis ,013 ..... . 
fair Alignmenl. Ordinarf Joins ,015 

~. 

Poor Alignment. Poor Joints .017 . . - 
Cor.;rete Pipe Culvem ,012 

.. .-- -,... - . _1 . ...... 
,012 -4 

Monolithic Concretc Culverts & Conduit 

,024 Cormgated Metal Pipe . . 
Comgatul Metal Pips(Smoolh Lined) .013 

.................. -"" 
--.- -. ............... . . .  ~ ~~ . . . . . . . : . .  ~ . . . . .  . . . .  .... . . . . . . . . . .  .i.:. _ 



TABLE 6 

~ A N C E  LOSS COEFFICEm 

v12 
Envance head loss H L = Ke -- 

2g 

Projeciing from fill, socket end (sooveend) 
Projecting from fill. squate cut end 
Headwall or headwall and wingwalls 

Sacket end of pipe (groove-end) 
square-edge 
Rounded (radius = 1112D) 

Mitered to mnfonn to fill slope 
Eod-section conforming lo fill slope 
Beveled edges. 33.7' or 45' bevels 
Side- or slope-upred inlet , 

Projecting From fill (no headwall) 
Headwall or headwall and wingwalls squm-edge 
Mitered to conform to fill slope. paved or unpaved slope 
End-section conforming to ml slope 
Beveled edser. 33.7" or 45' bevels 
Side- or slope-tapered inla 

Headwall parallel to embankment (no wingwalls) 
Square-edged on 3 edges 

0.5 
~ ~ ~ ~ d e d  6n 3 dges to &,US of 1112 barrel dimension or beveled edges on 3 sides 0.2 

.... 
Wingwallr at 30' to 75" to barrel 0.4 Square-edged at cmwn 

crown edgerounded to of 1/12 barrel dimension dimension, or bevele d lop edge 0.2 
. -. 

Wingwall at 10" to 25'to barrel 
0.5 square.edged at crown - 

Wingwall parallel (extension of sides) 
..C.i-C-.--- 

----- -...--.-A __- 
, , 0.7 Square.edged at crown " '  '0.2 

Side- or sloplapcred inlet 
....... 

........... .... , ..........- . 

...... 
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TABLE 7 

T. p.p 
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TABLE 8 
. . . . . . .  .... . . .  COEFFICIE- 

. . 
aan@"l DemwQQiL 

MWOR NATURAL STREAMS (Top width at 
~ l o o d  Stage Less Than 100 Feet) 

Moderately Well-Defined Channel 

Grass and \Vzcds. Liole BniSh 
Dense Weeds. Little BNsh 
Weeds. Light Brush on Banks 
Weeds, Heavy Bmsh on Banks 
Weeds, Dense Willows on Banks 

Irregular Channel with Pools and Meanden 

Grass and Wads. Liltle B N S ~  
Denrc Weeds, Little Bmsh 
Weeds. Light Bmsh on Bsnh , Weeds, Heavy Blush onBanks 
W d s ,  Dens Willows on Banks 

Floodplain, Pasture 

Short Grass, No Brush 
Tall Grass, No Bwsh 

Roodplain. Cultivated 

No Crops 
Mature C r o p  

Roodplain. Unclexed 

Heavy Weeds. Eight Bmsh 
Medium to Dense Brush 
Trees with Road Stage Below Branchrs 

MAJOR N A m  STREAMS (Tap Width at 
Flood Stage Greater Than 100Feet) 

. . 
?he '~~ughness  cocficient is less than that for minor 
streams of similar description because banks offer less 
effective resistance. 

Moderauly Well Defined Channel 
henegular Channe' 

.I CHANNELS FLOW AREAS 



. I 
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.................... 

. . .  . . . . . .  . . . . . . . . . . . .  . . . . .  "' ... .............. . . 
. . . .  TABLE 8,continued . . 

. . . .  

. . 
7:. r~ , -;?.:7--z.. ., . . . .  ..... .... . ;-koughness Coefficient 

b5iniam ihml  ~. 
. . &.. ,.x? . . . . . . .  <..,,<...'..k. d 

MAR.WDE VEGETATED CHANNELS 
7 

0.025 . . . . .  0.030 0.035 
Mowed Grass. Clay Soil . . . . . .  0.025 '0.030 0.035 . -.,. 
~~~~d Grass, Sandy Soil. or Easily Erodible Soils 

WL~DENON-VEGETATED CHANNELS 

Clean Gravel Section 
Shale 
Smoath hock 

Smooth Finished Concrete 
Riprap Rargu Pieces) 
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, 
. . .  . . . . . . .  ..... ,-, .. . . TABLE PA . ; .  ..:..: ,:., - 

ve- - The following plants are commonly used for temporary cover in Texas. For optimum 
~ a ~ ~ ~ ? a t e s  and adaptations f~ a specific soil or site. conract your local. field ofice of &k7USDA Soil 

. . . .  .,, . 
Conservalion Service. 

Planting I 2 3 . . 
BatelMale rials S?ms - bC ami= 

Cane, Redtop 30#1Ac IS 8/151)/30 C 
. . . .  ...... .,. 2: 

C ..... 4W1Ac IS 4/1-5115 Millel, German - ..+ 
?* 

Oars 3 bulAc IS 8/15-9130 C 

Panicurn, Texas 25#1Ac IS 3/15-5115 C 
. . > .-., 

c hosornillet 40#/Ac IS 4/1-5115 ... 
........ . . . . .  ..,.. -.. 

I-Il2btVAclS 8/15-9130 C Rye. Elbon . . . . . . . . . . . .  .,-. 

Ryegrass. Annual 3WAc IS 8/15-9130 C 

Sprangletop. Green 3.4ftPLSIAc IS 2/1-5115 C 

4W1Ac IS 411-5115 C . . 
Sudangras . . .  .., -6 

... 
Planting Rate - # Commercial SeedIAC, bu . bushelr1AC. nYPLS - Pure Live SeedIAC 

Materials - S - Seed '-.'-:? 

2 Planting Dale: This represents a statewide spread in planting dates. Refer to local guides for sspeific dates. 

3 Source: C - Commercial 
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t TABLE 9.B . . 

w n e u  Ve- - Because of wide variations in growing conditions within a planned area, permanent 
vegetation has been selected for the following conditions. For optimum planting dates and adaptations for a 
speeifie soil or  site, contact your local field office of the USDA, Soil Conswation Service. 

. . . . . . . . . . . . . . . . . . . . .  ..-, ~...* ...... 
~ ~ 1 ~ :  Low areas are subject to ephemeral and intermittent flows. 

Moisture Planting Planting 

SIzakS =I &&&mi&z u3 s.!mC4 ~- ~< 

. . 
Bemudagrass. 

Coastal or , 
Selection 3 An 50cu.WAdSp 12/1-5130 C 

An 4.MNAdS 311-5/30 C Common . . 

Buffalograss An 32iiIAdS 111-4130 C or PMC ~. 

Bushy Beard 
Grass 0 3  --- Spring 

. , . ...* <w,*,?: 
5 

cordgrass, ............. 
Prairie BIZ Ilsq.ftm Ill-3/30 L U? 

'9 

Gammagrass W3 Spring . . -.: 
Knotgrass An IIS~.WR&S~ 211-5/30 t . . 

Marshmillet BII 1 1 ~ q . f ~ ~  4/1.5/30 L 

Recdws. 
Common .42 Ilsq.frlR 2!1-5/30 Lor PMC 

Vine-mesquite N2 I/sq.ftJSt 2/1-1130 L 

. . . .  

1 Moisture Tolerance: 

A - 20 days or more 1 - Require a saturated soil 
B - 10-20days 2 -Will tolerate prolonged saturation and 

frequent drought. 
C - Less than 10 days 3 - Will not tolcnte a constantly saturated 

.... -..-.--..- ..-. - -.-..--- - . .- .-.-.-.-- . ., . . . . . .  
.......... * . . . . .  

Planting: Rate - #PI SIAC. Plant Pans1sq.fl. . . .  ~ ~ 

. . . . . . .  Materials - 5 - Sad, R - Rhizomes. Sp - Sprigs. St - Stolons * . ~~~~. 

3 Planting Date: lhis Itpresents a statewide spread in planting data. Refer to locd guides for specific dates. 

Source: C -Commercial. L - Locally Collected. PMC . Plant Material Center(as available) 
.......................... - . . . . . . .  . . . . .  ... . . 



TABLE 9.C 
. .  ~ , . .  ........ -- .y.l... ,<.. ..~: ... ..: .~?\:~ ~ ~..!-..- ............. 

--p-!lEmXmK - SIDESLOPES 
..* c,. . . --I. ,... # 

. . . .  . . . . . . . . . . . . . . . . . . . .  Planting Planting 

S!~-c.b %iii2 w a t e r i a k 3  k4 SQYEX~ 
. . . . . . . . . . . . . . . . . . . . .  !&ss4$ _"_" 

............. ",? ..... 

Bermudagrass. 
C 

. . 
Commott All 4.MWAdS 311-5/30 ,, .-v..q' 

. . . . . . . .  Selection 3 ". ;.*?..--- 
. ~ .-, 

or Coastal ~ l l  50  cu.filAdSp 121-5/30 C *., 

- . - .:,,$* 
Bluestem, 

C 
.. , 

KR.* M-F 4#/AdS 3211-5130 , . . ~ 

M-F 2.4#lAclS 2/1-5130 PMC 
..ri 

Old World' 

Buffalograss* M-F 32#lAdS lll-5/l5 C or PMC 

Dailisgrasr M-F 7#IAdS 21-5/30 C 

All Ilsq.WR&sl 211-5/30 L ->-- 

~ ~ o t ~ r a s s l  
f 

..:; ..: .. .. +*'" .... 
Vine-mesquite All 11q.flSt 214130 L 

Wildrye ~ l l  25#lAc/S 911-1WI L 6.. 
........... +. - .,, . - 

&r& 

I L or PMC Bushsunflower* All 1 WACIS 4/1-5120 . ,  .. 
+ Englemandaisy* All 3WAdS 911-2/30 L or PMC 

i*fi&%. 
m l&oune;s: 

Trailing wildbean* C-M 25#lAdS 2/15-5115 Lor PMC 

C 
.--- 

Vetch* All 20#IAdS 9/1-1011 . 
'Mixtures only: Reduce rater according to percentage of mixture dwired. ... 
1 Lower portion of slope only. frequently inundaled. . ~ ~ - 1  

- . . . , . - .  2 . ~ o l l s . ~ . ~ s ~ , ~ k !  :.!$@urn? F Fine . . . . . . . . . . . .  
Planting: Rate - #PLS/AC. Plant Paru/sq.ft. . . ! -.'s. 

..... Materials - S - Seed. R - Rhizomes. Sp -Sprigs. St -Stolons 

Planting Date: K i r  represents a slatewide spread in planting dates. Refer lo local guides for specific dales. 

Source: C - Commercial, L . Lmally Collected. PMC - Plant Malmnl Center (as available) 
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. . . . .  _ ,.., ___C.I__ . . . . . .  ..---.- . ? ......:. ~!~ > ,..*>.+w x 4;,w. * *=,*,$. - . . . . . . . . .  . , . .  

. 
. . . . . . . . .  

. . .  
AND SIMILAR ARE&& Z.>?~P?"VW . . , 

. . 
. . . . .  

Planting Planting 
&id &&?&&.&2 Dale3 snuru4 &zL= 

. . . . . .  :..* ..-...c.-. * ~-- . . ,  . . . . . . . . .  
. . . . . . .  ...... cbss.cs * 

Bermudagrass. 
. . .  Common All 4.MflAd 3/1-5130 C 

. . .  "- 
Selection 3 

50 cu.fi/Sp 1 2  1-5/30 C or Coastal All 
. , ........ 

Bluestem. 
Caucasian* M-F G A J S  121-5/30 C .......... 

12/1-5130 C KR.* M-F 4#/AdS 
Little* All 6.8#lAdS 2/1-5115 C 

Buffaloffrass* All HIAcIS 
211-5/15 C 

.... 
? 

,.. 
Fescue M-F 20#lAclS 911-10130 C 

. . - ..l _ . ~. 
............ *-ass Hardin,, ..* ..- 4: 

'Wintergreen' M-F WlAdS 911-1MO C 
..$ 

Indiangrass* All 9#1AdS 211-5130 C 
..... "-. 

Kleingrass. C 
. ~ 

"Selection 75"* M-F MIAAS 111-5/30 . . 

. . .  
L 

Wildrye* All 30#/AdS 911-1011 

Wintergrass. 
Texas* M-F 3WAdS 911-10130 C 

. . . . . . .  
EQIb: . . . . . .  .- .- - 

Gushsunflower* All I WlAdS 411-5/30 L or PMC 

Lor PMC Englcmandaisy* All 3MAdS 911-2/30 3 

Panridgepea* C-M I OttIAdS U15-5/15 C or PMC 
.---.---.-.--. -l_--._ ...-.-..-......... 

. . .  Sunflower, 
Maximilian' All IMf/AdS 411-560 L or PMC 



. . . . . . . . . . . .  . . . . . . . . . .  . . . ,. ....... ., ... .:-. , . . . . . .  . . . . . . . . .  TABLE 9.D, c o n t i n d  

. 

.............. ~' . - -  ....... . ~ ,. Planting Plantino 
'.sr@% &I -2 m3- 

Clover. 
Crimson* 
White* 

Trailinp wildbean' , C-M IWIAdS 2/15-5115 PMC . . - . : "  
". . . .  ";;r. 

All 2W/AdS 9/1-1&'1 C Vetch* 

*Mixtures only: Reduce rates according to percentage of mixture desired. 
. . . 7 .  .. 

1 Soils: C - Coarse, M - Medium. F - F~ne 

Planting: Rate - #PLSIAC. Plant Pans/sq.fL 
Materials - S - Seed. R - Rhizomes, Sp - Sprigs. St - Stolons 

. . 

3 Planting Dale: This represcnu a statewide spread in planting dates. Refer to Iced guides for specific dates. 
. . . . . . . . . . . .  __b..i. . .  

Source: C - Commircial, L - Locally Collected, PMC - Plant Material Center (as available) 



.... ........... ......-. -.,+ eb- 
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TABLE 10 , 

I New Suucture 

Substantial improvement (i.e.. value of 
renovation of existing svucuue is greater 
than 50% of the structure). 

Renovation valued at l e u  lhan 50% of the 
srmcture's value, with no expansion of 
outside dimensions. 

Renovation valued at iws  than 504b of the 
suucture's value, but including expansion 
of outside dimensions. 

Is a Develpoment 
Perm11 Required? 

Yes, if new structures 
are being placed in a 
proposed floodplain 
reclamation Zea. 

Yes. if structure is 
subject ro flooding. 

KO 

Yes. if structure is 
subject to floding. 

Is Lowest 
Roor Req'd 
To Be 2 
Feet Above 
Design 
Flood 
Elcv.? 

Yes 

Yes, of 
improve- 
ment 

No 

No 

Is Floodproofing 
Allowed as an .... 

. . .  Alternative to Lowest 
Roor Requirement? 

No 

No . . ~~ ,~ ........... -*- 

. . 

Floodproofing is 
allowed. but not 
required. 

Floodproofing is 
allowed, but not 
required. 

........... - 



P 

Is a Development Is Lawest Is Floodproofing 
Permit Required? Floor Req'd Allowed as an 

To Be 2 Alternative to Iawest 
Feet Above Floor Requirement? 
Design 
Rood 
Elev.? 

-- -~ 

NON-RESIDENTIAL 

New Structure Yes. if new suuctures Yes No 
are being placed in a 
proposed floodplain 
reclamation area. 

Substantial improvement (i.e., value of Yes, if swclure is Yes, of Yes 
renovation of existing svucture is greater subject to flooding. improve- 
than 50% of the structure). ment 

Renovation valued at less than 50% of the No No Floodproofing is 
strucmre's value, 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 subject to flooding. allowed, but not 
of outside dirncnsions. required. 



. . . . . . . . . . . .  ..- *. .. , . . .  

, . -<.-.. ... -- .. >.. <-. . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . : .  
: *I_ . . . .  . . . . . . . . . . . . .  ;: .,. ;:.ir.ir. ..<;;:.?irJ*i;i.u~*e~~x% 

. I 
TABLE 10, continued 

~ ~ 

Is a Development 'Is 1s Floodproofing 
Permit Required? Floor Req'd Allowed as an 

To Be 2 Alternative to Lowest 
Feet .4bove Floor Requirement? 
Design 
Flood 
Elev.? 

MANUFACTURED HOMES 

New home placed at any pad site Yes. if new suuctures Yes No 
are being placed in a 
proposed floodplain 
reclamation area. 

Expansion of an existing home park Yes, if the park is in a Yes No 
floodplain area. 

New home park Yes. if the new park is Yes No 
being located in a 
proposed floodplain 
area. 

Substantial improvements to an existing Yes. if the pad sitc for Yes No 
manufactured home the home is in a flood 

hazard area a ~ d  the pad 
is being raised o r  
expanded. 

Renovation valued at less than 50% of rhe No No No 
manufactured home's value, with no 
expansion of the home's or pad's ouEide 
dimensions. 

Renovalion valued at less than 50% of the Yes, if ruuctwe is No No 
manufactured home's value, but including subject to flooding. 
expansion of its outside dimensions. 



........: $ ,  . : :  , ,  . ; . . . . .  . . .  
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TABLE 10,conlinucd 
......... .. ............... , . . . . . . . . . . .  .- ... - .............. , . . . . . . . . . . . . . . . .  .-.--.-..-.---->+>, .; 

> . . . .  ....I:' : ..... . . . .  . . .  . . .  _W_-. 

P 

. . 

Is Lowest 1s Floodproofing 
Floor Req'd Allowed as an 

. . . .  ...... a:.. . . . . . . . . . . .  To Be 2 ,- -.I-~...~.~., - ..... .. Alternative tolQIvest . , 
~. . 

Feet Above noor Rquirement? 

. -. 

. ~ .  . 
RECREATIONAL VEMCLES ..I.1a 

: .. 
Recreational Vehicle which is: No . . 

1. on a site less than 1 SO consecutive ....... 
days, . . . . . . .  ..-.. 

.,, :, 
2. fully licensed and ready for highway 

Ilse. 
. 3. has quick disconnect utilities and ..v 

devices, and 
4. has no permanently auached 

additions. 

. . 

Vehicle at any pad site which docs not No . . 
meet all recreational requirements 

~. .-.,<+ 

.r(i 

Vehicles which do not meet all No 
rmeational requirements at an expansion 

1 "' 
.,.- 

of an existing home park 

New home park for vehicles which do nat No 
meet all recreational requirements 

.%,* ...- 

. . >>.~., 

. . . . .  -.., "* 
. . . .  ........ - 
' . : ~  

, .. 
.- . . . .  ~-.- . . . . .  



TABLE 11 
. . . . . .  . . . . . .  MAXDvi[MUhl: PERMISSIBLE VELOCITIES FOR CHANNELS L W D  WllW GRASS 

~ .. .. - 
. . . . .  ..,. - .  . . . . . y  -- 

. . . . . . .  ,~...-...-..-..-..v... .<.'a* 

. . . .  ........ udzu. alfalfa, crabgrass ->~-. 

Remarks: The values apply to average. uniform stands of each type of cover, Vse velocities exceeding 5 Tps 
only where good covers and proper maintenance can be obtained. Based on past expelience, all 
roils within the City of Mesquite have been found to be easily eroded soils. . . . .~ ,,..- 

, ......... -.,-- 
* Longitudinal bed slope of the channel bottom. 

..".,#, ..... ............... -CÎ -- 

........ -.,-3 
....... 
. .d 





*' @& 
. . ,.: .-s .,..;.. . . . . ... ,i.-.:;;,,~~*-.z*.l:%, 

. .. , . . . , ... . . ,.-.- .. -k-7,~-*.:'..-?.**v~.,~ . . . . . . . . . . . . . . . . . .. . . . : . . .- .. .. . .~. . < *s...<?.4&:,:,;,z;:,u, ,.. . 

CAPACITY OF TRIANGULAR GUTTERS . . 80155 
. . . . .~ .. .- .~ --.- 

, .  .,. . . .. .. > ..:%, ... :.,: .....:":.~- 
FIGURE 2 

. . . . . , . . . .. . . . . . . . , ,. .- ,. .-. . . 
E X A M P L E  

. . . . .. . .. . .. .: 

K N O W N  : SOLUTION:  
MAJOR THOROUGHFARE. T Y P E  M6D ENTER GRAPH AT .5' 

PAVEMENT WIDTH : S * '  INTERSECT CROSS SLOPE : 3/8'/1' 

GUTTER SLOPE : 2.0% INTERSECT GUTTER SLOPE : 2.0% 

PAVEMENT C R O S S  SLOPE : 3/8-11'  READ GUTTER CAPACITY : 23.5 s.f.r. 

D E P T H  OF GUTTER FLOW : .5' . ~ 

. . ' . ... 
FIND:  

GUTTER CAPACITY 

DEPTH OF GUTTER FLOW IN F E E 1  

DEPTH OF 

. . . . - .. 

(ROUGHNESS COEFFIC1FNT : n i 7 3 l  69 



..... . . . . . . . . .  .: 
... ..-.. . . . . . .  ... ..-.., -4 ,,. - . . 3 ~ . . < "  _._ 

. . . . . . . . . .  . . . . . . . . . . . . . . . .  <~,-".- -,4 --.., a,.*- 

CAPACITY O F  . . . . .  ~ . .  
. . . . . . . . . . . . .  . . . . . . . . . . . . . .  , . 

00156 
-. ..-, <,"xx:&&-d 

.m ALLEY S E C T I O N S  E X A M P L E  : ., . .. .~ . :  
. . . . . . .  

n:0.0175 
. . . . . .  . . .  . . . . . . .  . . .  IilGURE 3 

KNOWN: 
. . . .  . . . . .  - .ALLEY WIDTH: 12' -1 

A L L E Y  D E P R E S S I O N :  5 1 9  

G U T T E R  SLOPE: 4.0% 

FIND: 

2 0 '  ALLEY 2S'ALLEY G U T T E R  FLOW (Q )  . . . . . . . . . . . . . . .  -a*  

S O L U T I O N :  
C O N N E C T  THE 12 '  

' A L L E Y  S E C T I O N  WITH 
S L O P E :  4.0% --> 

1000 READ Q: 14.9 c.1.s. 
900 

:. 2 
..:,"%, 
,., 

,.;;+. 

....< 

L 300 .... 

- T j  1 2 ' A  L E Y  



FIGURE 4 
. ~ . . ~  ~. . 

. . . . .  
. . . .  . . . . . . . . . . . . . . . . .  .~:r?:n:-rrv.?,.:" 

STORM DRAIN INLETS . 

' I 
. 

I DESIGN 
INLET DESCRIPTION WHERE USED 1 CURVES ., 

I 
I 

8' 1 Residential  Stree:. Collector I Figures 
I 5 

- Types C2UA and C2UB: I 
I 
I Through 
I 8 

INLET ON G R A D E  I I I 
1 1 4 '  1 I 
I I ~ ~ I ~- 

1 1 I 
8' I Resident ia l  Street ,  Collector I 

i 
- Types C2UA and C2UB: I . . 

I Figure 
I 9 
I 

INLET AT LOW POINT I I I 
1 14' 1 I 
I I I 
I I I 

8 '  1 Col lector  S tree t ,  Type C4U 1 Figures 
I 5 

Stree t s  - Types u4U.  M4D. I 
I 

rincipal  Streets (P6D) I Through 
1 12 '  1 I 8 

INLET ON GRADE, I I I 
I 1 4 '  I I 
1 I I 
I I I 

8 '  . 1 Col lector  Street .  Type C4U I 
I 

Stree t s  - Types M4U. M4D. I 
I Figure 

rincipal  s t ree t s  (P6D) I 9 
. . . .  -1 ..... -.--- 

I 
I 

1 1 . 1  1 .  I... li 

. -,> 

. . . . . . . . .  . . . . . . .  ~ . .  , -- ........ : ......:. ;- . . . . . . .  



..,. .... .,,. ...... 

.......... .... , ....i..:.-.."U,. 

. . . .  
. . . . .  . . . . . . . . . . .  FIGURE 4 CONTINUED . . .  ,... . 

. . . . . . . . .  

INLET DESCRIPTION WHERE USED 

I Where Space  Behind Curb 1 

O N  GRADE i 1 I 12 
I I I 

- = -- - - -&I I I 
1 8 '  1 Where Space Behind Curb I Figure 

COMBINATION INLET 1 13 

. . 

I Must Be Approved By The 
I City Engineer 

I . ~ 

Open Channels 
I l s .  

DROP INLET 1 
I I I 
I I I . ......-. - .+.. . , 

~. 

NOTE: Combination inlets can be used on public sireels only i f  approved by Manager of . .? 
Engineering. 

. . . . . .  

........................... ............ . . -72 - 



R E C E S S E D  AND STANDARC 
CURB OPENING INLET 
CAPACITY CURVES 

EXAMPLE O N  
- -.. -: .,.,,- . . . .  .......... 

KNOWN; ........ - . : - - . . - . : - - 4 R ~ E : . b E C 1 S I O N :  . . , 

I 2 3 20 2 5  3 0  - .- - -, 
4 5 6 7 8 9 1 0  15 ....... .. . .............-.. QUANTITY OF FLOW IN C.F.S. 

- 



.z . ,,..? . , . .., . 

I 
. . . . . . . . . . . . . . .  .-.. . ........, * ........ --.-- . ~. 

RECESSED AND STANDARD 
.*..+k%- 

. . .  
CURB OPENING INLET . . . . .  
CAPACrrY CURVES FIGUIU? 6 

ON . . , -  . . , . A .  ...... .*..,., ............. 
EXAMPLE GRADE 

........ . .  ... 
KNOWN: -.,7-.-Cs- -; .___ 

DECISION: 

PAVEMENT WIDTH : 30 '  I. USE 16' INLET 

GUTTER SLOPE: 3.0% NO FLOW REMAINS IN GUTTER 

PAVEMENT CROSS SLOPE: 1/4-/I' 2. USE II'INLET 

GUTTER FLOW: 4.8 c.1.s. INTERCEPT ONLY PART OF FLOW 

TIND: USE 8' INLET . .- 
LENGTH OF INLET REQUIRED ENTER GRAPH AT L!; B' 

SOLUTION; INTERSECT SLOPE: 3.0% 

ENTER GRAPH AT. 4.8 c.1.r. READ Q: 5.9 s.f.r. 

RSECT SLOPE: 3.0 % REMAWING CURER FLOW: 4.8 =.I.$.-3.9 c.l.r.:o.9 <. INTE 

READ L 1 : 9.5. 
1 2 3 4 5 6 7 R 9 1 0  15 9 9s ?n 

1 2 3 d S 6 7 8 9 1 0  15 
QUANTITY OF FLOW IN C.F.S. 

20 25 30 

. . . . . . . . . . . . .  -- 
94 



. . . . . . . . . .  
. . . .  RECESSED AND STANDARD ..* 

CURB OPENING INLET FIGURE 7 
. ~ .  . . . . . . - . . .  .- ........ ..-. . --,-.- "" .,-.... CAPACITY CURVES 

. ~ "ON . . ~. ...... -.,-.: ,..._+,,. ;,.; ... &. 
EXAMPLE GRADE 
KNOWN: DECLSION: 

. ............ ~. -+xwr,ur .-. WUTH : 40' I .  USEIO'INLET .............,..,- . ' ' >..: 

GUTTER SLOPE: 1 .0% N O  FLOW REUALYS IN GUTTER 

6' PARABOLIC CROWN 2. USE d INLET 

GUTTER FLOW: 6.5  cLs. W T E R C M  O M Y  PART O F  FLOW 
USE 8' INLET FIND: 

LENGTH O F  MLET REQUIRED ENTER GRAPH AT LI : 8' 

INTERSECT SLOPE: 1.0% SOLUTION: 

ENTER GRAPH AT 6.5 c.la. R&AD Q: 5 .0  da 

INTERSECT SLOPE: 1.0 % REMAINWG GUTTER FLOW: 6 . ~ d . & -  5.0.cfs ~ 1 . 5  

I a a I 5 6 7 8 9 1 0  IS ao 2s :. 
QUANTITY O F  FLOW IN C.F.S.  

--.---.---. -L ..dl.----- .-...... . ......-.... > 



. ~. . ...~.. 

00162 RECESSED AND STANDARD . . . . . . . , , . . 

CURB OPENING INLET 
CAPACITY C G R V S  

FIGURE 8 
. . . . , . ..__:.:*~.,~ij 

EXAMPLE 
O N  

GRADE 
KNOWN: DECISION: .,. . 

1. U S E  1 4 '  INLET ' PAVEMENT WlDTtl : 1 2 '  

ALLEY SLOPE: 0 . 4 %  NO FLOW REMAINS IN GUTTER 

2. USE1 O'INLET 

QUANTITY OF FLOW: 10 .Sc . l . l .  INTERCEPT ONLY PART OF PLOW 

FIND: USE 10'INLET 
LENGTH OF INLET REQUIRED ENTER GRAPH A T  L : 10' 

SOLUTION: INTERSECT SLOPE: 0.4% 

ENTER GRAPH AT 10.Sc.f.8. READ Q: 7 .5c . f . i  

INTERSECT SLOPE: 0 . 4 %  REMALiiING FUYJJINNLel: ld.5c.f.s.-7.3c.f.‘.:3.2c.. 

READ L : 13.0 It. 
S 6 8 9 1 0  15 20 25 30 

3 4 5 6 7 8  9 1 0  1 S 20 25 30 
QUANTITY OF FLOW IN C.F.S. 



EXAMPLE 

KNOWN: 

. . 
........ . . . .  .."%",** 

. . . .  RECESSED A N D  S T A N D A R D  . . .  C.,G .Q163. 
CURB O P E N I N G  I N L E T  FIGURE 9 

C,&PACITY CURVES . :- 
A T  LOW POINT 

. . . . . .  

SOLUTION: 

QUANITY OF FLOW: 19.0 c.1.s. 

MAXIMUM DEPTH O F  FLOW DESIRED 

IN GUTTER AT LOW POINT (yo ) :O .S '  

FIND: 

LENGTH OF INLET R E Q U I R E D  lLi) 

ENTER GRAPH AT 1 9  o.1.o. 

INTERSECT yo: 0.5' 

R E A D  L,  : 9.0' 

USE 10' INLET 



. . . . .  I ; .  m.ii i . . . . . . . .  
. . .  ~ " "  ..v--,w . . . . . . .  

. . . .  . ;. .. ..-;i ;;. . . :,. ?;.;+.*: . . . . . .  * . .<. .. : ,.<'.-. . . . .  ................ 
' bO1Gd . . .... ...I*i <..,. :_ 

" .,..-&.*,. 
+<$?$+$.-:++ :,h@m~ . . .  

TWO GRATE COMBINATION INLET 
CAPACITY CURVES FIGURE 10 

ON GRADE . . . . . . . . . .  .--.. .I*& a 

........... --XAMPLE . .  ~s- 

KNOWN: SOLUTION: 

QUANITY OF PLOW: 9 G I . ~  

GUTTER SLOPE: 3.0% 

FINO: 

CAPACITY OF TWO GRATE 
COMBINATION INLET 

EKlER 08APH AT 9.0 c.f.s. 

INTERSECT SLOPE: 3.0 L 
READ PERCENT OF FLOW 

INTERCEPTED: 61% . . ".. 
61% OF 9.0 c.1.r. : 5.5 c.1.s. 

AS CAPACITY OF TWO GRATE 
COMBINATION INLET . ..? 

REMAINING CUTTER FLOW: 
9.0 c.1.1.- 5.2 c.f.a. : 3.8 c.1.r. 

. . .  
..?. ..: 
.. ....... ," 

.......... .......... ............ 
QUANTITY OF FLOW IN C.F.S. --- _I_ - __ 



.. - . 
. . . .  . . . . .  .......... .̂ ................. . . . . . . . .  - --.-.--,-.d ?..,....-.-. x.7- . . 

- . . .  , . .  *. 
~: 2:. ~ ~ ><L,* * $ ' o  

i . . . . . .  .-.--,* "- . . 
. . - .  . . .  .,"..*:y :..: ..,..... >.l-:l,-. 
THREE GRATE COMBINATION INLET . - 

~ .. . . 

.... CAPACITY CURVES O N  GRADE FIGURE li 
- 2f.-......___.__I_ . . .  . . ,~ ., 

. . . . . . .  p 

EXAMPLE 
KNOWN: 

QUANTITY OF FLOW. I 5  c.i... 
GUTTER SLOPE: 2.0 X 

FIND: 

CAPACITY OF THREE GRATE INLET 

SOLUTION: 

ENTER GRAPH AT I S  c.1.s. 

INTERSECT SLOPE: 2.0 % 

R E A D  PERCENT O F  FLOW 

INTERCEPTED: 62% 
62 X OF 1.5 =.I.,.: 9.3 c.f.8. 

A S  CAPACTPI' OF THREE GRATE INLET 

REMAINING GUTTER FLOW. 
15 c.l.s.-9.3 c.i... : 5.7 c.i.s. 

QUANTITY 3 F  FLOW IN C.FS. 
... 

79 



EXAMPLE 

FOUR G R A T E  COMBINATION INLET 

CAPACITY C U R V E S  

O N  G R A D E  

KNOWN: 

QUANTITY OF FLOW: 1 2  c.f.8. 

GUTTER SLOPE: t .0  X 

FIND: 

CAPACITY OF FOUR GRATE COMBINATION 
INLET 

FIGURE 12 

SOLUTION: . ." 
ENTER GRAPH AT 12 ..f.,. 

INTERSECT SLOPE: 2.0 Z 

READ PERCENT O F  F.LOW 

INTERCEPTED: 68 X 

68 1: OF 12 c.f.s.: 8.2 c.f.s. 

A S  CAPACITY O F  4 CRATE COMBINATION INLET 
REMAINING' GUTTER FLOW: 

IS c.5.a.-8.2 s.f.s. : S.8 c.1.s. 



91 
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COMBINATION INLET CAPACITY 
C U R V E S  AT L O W  POINT . . 

FIGURE 13 . 

*. 

.. . . 

E X A M P L E  
KNOWN : SOLUTION : 

QUANTITY OF FLOW : 20.0 c . f . ~ .  EMER GRAPH AT 20.0 c.1.s. 

MAXIHUM DEPTH OF FLOW DESIRED INTERSECT yo :o.s' 
A T L O W  POINT (yo) : 0.5' READ LI : 8.4 

FIND : USE IO'INLET 

LENGTH OF INLET REQUIRED (Lf) 

2 5  

20 

I 
1 5  

I- 
W 
W 
u 
z - 
* 
W 
-I 

E 
10 

E 
U 9 
Z 
W 
.J 
, 8 - 
d 

7 

6 

5 

4 



I . . . . . .  ..... . . . . . .  . . ...... . . "-.- 
. . . . .  " .,.-...*.-. "-. :.., . ..... .-.;,:i. 

90168 . . , 

. . . . . .  
. . .  

T W O  G R A T E  INLET CAPACITY . . . . . . . . . . . . . . .  

CURVES ON GRADE FIGURE 14 

. . . . . . . . . . . . .  :. ,..* :~~::~".i;:; ;::- 
7." 4 .  

. . .  ., . .: 
' EXAMPLE 

. ?> . .+ 
;_ 

KNOWN: SOLUTION: . d 

QUANTtTY OF FLOW: 5.0 <.I...  ENTER GRAPH AT 5.0 c.i.s. 
GUTTER SLOPE: 0.6 X INTERSECT SLOPE: 0.6 X .. FIND: ..*. 

READ PERCENT OF FLOW 
CAPACITY OF TWO GRATE INLET INTERCEPTED: 63% 

63 % O F  6.0 c.i... : 3.2c.i.a. 
A S  CAPACITY OF TWO GRATE INLET - 
REMAINING GUTTER FLOW: 

3.0 c.1.'. -s.zc.1... : 1.s L.1.'. 
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FOUR GRATE INLET CAPACITY 
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C U R V E S  ON GRADE 

EXAMPLE 

KNOWN: 

I QUANTITY OF FLOW: 20 c.f.r. 
GUTTER SLOPE: 1.0 % 

FIND: 

CAPACITY O F  FOUR GRATE INLET 

SOLUTION. 

ENTER GRAPH AT 20 c.f.s. 

INTERSECT SLOPE: 1.0 % 

READ PERCENT OF FLOW 
INTERCEPTED: 6 3  % 

63 %OF 20 c.f.s.: 12.6 c.1.s. 

A S  CAPACITY OF FOUR GRATE INLET 

REMAINING GUTTER FLOW: 
20.0c.f.r.- 12.6 c.f.s. = 7.4 F.I.o.  
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. . S I X  GRATE lNLET C A P A C I T Y  
CURVES O N  G R A D E  ..........._ FIGURE ___, 16 . . 

EXAMPLE 

KNOWN: 
Q U A N T n Y  O F  FLOW: 4.0 c.1.s. 

GUTTER SLOPE: 3.0 X 

FIND: 

CAPACITY OF SIX GRATE INLET 

SOLUTION: 

ENTER GRAPH AT 4 .0  e.f... 

INTERSECT SLOPE 3.0 % 

READ PERCENT OF FLOW 

INTERCEPTED: 86% 

8 5 X O f  4.0 c.1.r: 3.4 c.f.s. 

AS CAPACITY O F  SIX G R A T E  INLET 
REMAINING GUTTER FLOW: 

4.0 c . 1 ~ -  3.4 =.I.*. : O.bc.f... 

. . . .  . .: . , .! QUANTITY O F  FLOW IN C.F.S. 
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. . . .  
. ,..~. . .<., < .>.,....% . . . . . . . . . . . . . . . . . . . . . .  .............. ...,- ;;-.<;.&:&.% . . 

. . . . . . .  G R A T E  I N L E T  

. .  . .  , C A P A C I T Y  C U R V E S .  A T  L O W  .F.OlNT , . . , 
. ~ . . . . . . . . .  ..- .... -:, .C..ru. FIGURE 17 . . 

. ~ . .  
. . .  . . .  .+ . . . . .  

. .  ." -.-. . . . . . . . . .  C...~ ,..,-*. %***wJ'<*>.+.F,:-7:<;A+* ..,. . 
E X A M P L E  

K N O W N :  S O L U T I O N :  .- 

Q U A N T I T Y  OF FLOW: 4.8 c.1.s.  E N T E R  G R A P H  A T  4.8 c.t.s. 

M A X I M U M  D E P T H  O F  FLOW D E S I R E D  I N T E R S E C T  3 - G R A T E  AT 0 s '  

A T  LOW P O I N T :  0.1' 
I N T E R S E C T  2 - G R A T E  AT &63' 

F I N D :  
U S E  3 - G R A T E  

I N L E T  R E Q U I R E D  

1 5  

2 3 4 5 6 7 8 9 10 15 
... ,. - 

Q U A N T I T Y  O F  F L O W  IN C.F.S. 
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-.. ~ . .  . . ,  . .  . .  . . . . :..,:-; ,.y*7= ..,..*' ; 
D R O P  INLET . . . .- ,.:....,... "--."&%.,+M&, j . . 

. . ~ .  

C A P A C I T Y  C U R V E S  AT LOW POINT 

EXAMPLE 

K N O W N :  ~, .s.c&L,r 

Q U A N T l T Y  O F  F L O W :  12 e.1.u. E N T E R  G R A P H  AT 12 c.1.1. 

M A X I M U M  D E P T H  O F  F L O W  I N T E R S E C T  yo: 0.5' 

D E S I R E D  ( y a l :  0.5' R E A D  L , :  12.3 

F I N D :  U S E  12.3 O F  INLET 4x4 

L E N G T H  O F  I N L E T  O P E N I N G  R E Q U I R E D  

(L, )  L X )  - ,  

-.- ~,--- 
Q U A N T I T Y  O F  FLOW IN C.P.S. . . ....,. ..... ~... . .~.. . . ~ .  ,.- 

I 
S T A N D A R D  DROP INLET SIZES:  2 ' x  2'. Li:8' 3'x 3'. L1;12' 4'x 4'. Li:16' 

86 . . .  . . 



SLOPE OF PIPE IN FEE? PER 100 F t i ~  

CAPACITY OF C I R C U L A R  

?!PES FI.OWING FULL 

FIGURE 19 
A G R A P H I C A L  S O L U T I O N  

OF 

M A N N I X G ' S  E Q U A T I O N  

1 . 4 8 6  
v : n R Z ~  
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:.: ;... :.: <:-z2 
., a ..:.:+&*'![) * . . . .  OUTFALL OF A STORM SEWER . . .  , ................ ..& .......... . . ,  

INTO A C H A N N E L ,  
....... 

............. 

NfiT1MdI ? A l l  W A l  

(ALLOWED) OUTFALL SLOPE SUCH T H A T  

! NONERQSIVE EXIT VELOCITIES 
WILL OCCUR. 
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rorimatc Routing Method for Watersheds c 160 Acres *r+#W&l .. -..-; ....,,,, . . . . . . . . . . . . . .  ........... . 

. . . . .  OP -- -. 
o? 
u 
0 STORAGE VOLUME (V) . . .  - ...,.............Ie_ 

. 
. . .  

. . . . . . . . . .  .. 
, . . :..ii.S .,. 

. . ..a 
':' ...4:,.T,v 

. . .  \ 
\ 

I \ I 
TD TD + TCP 2TD 

TIME (MINUTES) 

V=(  60 ) [(QD[(TD -TCP)r(T~+Tcp)1/2) - (QE[TcP+TD]~)] .... 
;I . . . . .  .; ..d .... ...... . . . -  -.. -. --,i*p 

. . . . .  in cubic feet. 
or 

Where: Qp = Peak discharge in cfs for developed watershed using storm duration equal to T gp. 

Peakdischarge in cfs for existing watershed, assuming full QE ' 
residential development and corresponding T c . 

QD = Peak discharge in cfs for deveioped watershed, based on a storm 
duration that yields the existing discharge for C p and A. 

Tcp = l ime of concentration in minutes for proposed development. 

.... - .--- 
TD = Storm duration in minutes corresponding lo I D. . . . . .-....* ~4 

! 
ID = Rainfall intensity (inchefiour) for astorm duration dlat 

produces QD and is calculated using (he following formula: 
... ..... - ----..... -. . - . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . ...- ,.,.*.- ......... 
QD 

-- 
...... 

. . . . .  .. 

I 
. . 

ID = 
: ,y,. .i.d 

(C p A) 
. . .  . . 

u Whcm: 
Cp Rational " C  for developed condition. . . . . .  ..2 .... *.- 

lid I 

. .A . . a .. grainage area in acres. ...... .....-+ 

......... ..." .... ... - .  ....................... .~,-- 
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&"eloprnent Data: .. . . . . . . . . . . . . . .  . . . . - . . . . . . - . - . . .  ---.- ..i" ........... *.,~l:..~ 

DainagePvea lM)2LreS 

Residential C = 0.60 
Residential TCR = 15 minutes . . .... , .~ . 
Developed Cp = 0.80 
Developed Tcp = 10 minutes ...... .-- 

. . . .  . . .  ,.q . . . . . . . . . . . . . . . . .  4.:. .......... ;. For the lMyear storm: . . .... 

. 1D =. 
, . - , \ ~~~  

From Figure I, for I D  =7.30 idhour. 

'0.J 1 l " l l Y l U  
,.- . . . . . . . . . . . .  ..-,.* *:' 

.- ..-. 
v = 60 (3 (26.5-10) . . .  *. 

( 2 )  ........ 
. , 
.A. 

.-. 
= 28.020 (16.5) = 462.330 cubic feet ' 3  






