SECTION 2
DESIGN CRITERIA

21  GENERAL

The fallowing criteria will be utilized by the Didrict Engineer, and/or a consultant, in the review of

development plansfor recommending approva of the proposed water management systemsto the Board of
Supervisors of the South Broward Drainage Didtrict. The Digtrict Engineer will review those aspects of the
proposed water management system that effect areas both within and outsdethe Didtrict'sboundaries. The

criteriaset forth herein is” minimum criteria’ and more stringent criteria may be required.

The Didrict is divided into separate drainage basins as outlined in Exhibit 7, District Boundary and
Major Facilities and in the Didrict Public Facility Report. For further information and guidance
concerning the basins of the Didtrict, the gpplicant is directed to the updated District Public Facility Report
prepared by Cavin, Giordano & Associates, Inc.  The applicant is cautioned that the Digtrict Public
Facility Report isfor guidance only and should not be soldly relied upon for thelocation of proposed water
management facilities or for the location of exigting facilities.

22 PRIMARY AND SECONDARY CANALS

The Didtrict has canasthat are classified as primary and secondary waterways. The gpplicant should refer
to the updated Didtrict Public Fecility Report to determine whether or not a cand is to be considered
primary or secondary. Primary cands are to be used for conveyance of sormwater of an entire basin.
Secondary canasare used to convey ssormwater from aspecific project. Minimum design criteriafor both
primary and secondary candsisshown onExhibit 12, Primary CanalsMinimum Design Criteriaand
Canal Maintenance Easement and Exhibit 13, Secondary Canals Minimum Design Criteriaand

Canal Maintenance Easement. The minimum culvert Szefor aprimary cand is 72 inchesin diameter
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with ahead lossof 0.1 feet or lessover the entire length of pipe. The minimum culvert szefor asecondary
cand is 36 inchesin diameter with ahead loss of 0.1 feet or less per 100 feet of pipe. The preferred pipe
materid for both primary and secondary cands shdl be reinforced concrete. Other materids may be
accepted at the discretion of the Digtrict Director if an appropriatefeeis paid to offset the cost of additiona
ingpectionsthat will berequired during itsingtdlation. Primary/Secondary cand banks must be sodded from
basin control devation to 2 feet landward of the upland easement line. The top four (4) and the bottom
three (3) rows of sod must be pinned with wood sod stakes. Refer to Exhibit 12, Primary Canals
Minimum Design Criteriaand Canal Maintenance Easement and Exhibit 13, Secondary Canals

Minimum Design Criteria and Canal Maintenance Easement.

23 FLOOD CRITERIA - ROADWAYS

All projectswithin the Digtrict shl utilize the minimum roadway crown devation, whether inverted crown or
gtandard crown, asindicated inthe Digtrict Public Facility Report for aspecific basin. Theroadway crown
eevatiionsthat areindicated in the Digtrict Public Facility Report are based on the hydraulic modeling of a
10-year 3-day sorm event. These devations are minimum roadway crown elevations and may be
exceeded if desred. When inverted crown sectionisused, thelowest inlet grate eevation shall be set a the
10-year 3-day storm event stage.

24  FLOOD CRITERIA - BUILDINGS

Thefird floor eevations of dl sructures within the Digtrict shdl be set such that the Sructureis protected
from a 100-year 3-day storm event, as indicated in the Digtrict Public Facility Report for aspecific basin.
Thiscriteriaisin addition to any County criteriaor Federd criteria. The applicant should be awarethat this

isminimum criteria and may be increased.
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25 EXCAVATIONS

All lakes, candls, ponds or any other type of excavation shal conform to the requirements of the Didtrict,
South FHoridaWater Management District and Broward County water management rules and regulations.
The side dope of dl lake excavations shal not be steegper than afour to one (4:1) dope but not shallower
than a five to one (5:1) dope as measured from top of bank to minimum 3 feet below the basin control

elevation. The sde dope of lake excavations from 3 feet below the control eevetion to the bottom of the
excavation shal not exceed the angle of repose of themateria being excavated. The gpplicant should refer
to Exhibit 10, Lake Cross Section and Lake Maintenance Easement for a more specific detail.

Cand excavations shdl have a sde dope of two to one (2:1) from top of bank to the bottom of the
excavation. All excavations shal be stabilized to prevent erosion by a means acceptable to the Didtrict.
The minimum depth for lakes, canads and other excavations shall bel0 feet below the control elevation.
Refer to Exhibit 12, Primary Canals Minimum Design Criteriaand Canal M aintenance Easement

and Exhibit 13, Secondary CanalsMinimum Design Criteriaand Canal M aintenance Easement.

26  STORAGE/WATER MANAGEMENT AREAS

The applicant shdl be required to provide water management areas that conform to the requirements of the
South FHorida Water Management Didtrict Volume IV as it relaes to wet and dry retention areas. The
gpplicant shall address both water quality requirements and water quantity requirements. The retentionand
detention storage criteria for both quantity and quaity shal be met on the property owners site prior to
dischargeto the Didtrict'sfacilities. Retention shall be achieved through an appropriate discharge control

gructure. All dry retention areas shdl be demucked and filled with apermesgble materid that will dlow the
gtored stormwater to infiltrate into the ground. All dry retention areas shall be fully sodded or seeded and
shall not be excavated to adepth that islower than 1 foot above the control evation for thebasin. When
the gpplicant's design for awater management area requires a modification to the Digtrict's South Florida
Water Management Didrict
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basn permit, complete design calculations shall be submitted to the Didtrict prior to submission of the
project to the South Florida Water Management Didtrict.

2.7  SOIL STORAGE

Soil storage may betaken into account when performing water management calculationsfor aproject. Soil
gorage shdl be determined by utilizing the latest criteria contained in South Florida Water Management
Didrict Volume IV.

28 DISCHARGE CRITERIA

When aproject dischargesinto aprimary cand of the Digtrict which is not controlled by a pump station or
other discharge control structure, the allowable discharge shdl be based on 3/4 inch of runoff per day per
acrefor areaswithin the South ForidaWater Management Digtrict C-9 basin and 1 3 inches of runoff per
day per acrefor areas within the South FloridaWater Management Digtrict C-11 basin. When computing
the dlowable discharge, the gpplicant shal adso consder the discharge that may occur from adjacent
properties that will flow through the applicant's property in order to reach a Didtrict facility. The Didrict
may requirethe applicant to provide or make provisonsfor lake or drainage system interconnects between
adjoining properties so that equdization of sormwater runoff may occur throughout abasin and to provide
an adjacent property with sormwater discharge.

29  SECOND-ORDER DRAINAGE SYSTEM

The second- order drainage system of each project shall be designed by using the 3- year rainfal intengty as
indicated on the State of Horida Department of Trangportation (FDOT) rainfal curvefor Zone 10 asshown
on Exhibit 9, Florida Department of Transportation Zone 10 - 3-Year Rainfall Data.

Aninitid time of concentration of 10 minutes must be used. Time of concentration greater than 10 minutes
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must be submitted with ca culationsto justify assumption. Theapplicabletime of concentrationshdl beusad
withthedata Roughness coefficients(Mannings"N" factor) to be utilized in the design of the second- order
drainage system are asfollows:

TYPE OF PIPE MANNINGS"N"

Concrete .012
Corrugated Aluminum .019

HDPE 012
Ductile Iron 011
P.V.C. .009
Corrugated PVC .018-.020

It should be noted that these factors may vary as pipetechnology and products change and that the Digtrict
may recognize the recommendations of the manufacturers. All pipe trenches shdl be condructed in

accordance with Exhibit 24, Trench Excavation Detail.
Unless otherwise determined by the Digtrict Director, the culvert size computed for the design ssormweter
runoff shal beincreased to the next highest sandard diameter. All drainage pipes other than yard drains

shdl be aminimum of 15 inchesin diameter.

The approximate maximum pipe lengths recommended without access structures are:

15 inch pipe 400 feet
18 inch pipe 400 feet
24 inch to 30 inch pipe 400 feet

36 inch and larger and dl box culverts 300 feet

The Engineer for each project shdl submit ca culationsand hydraulic gradeline profilesfor al second-order
drainage system. The profile shdl be based on asurface water e evationin the receiving body of water that
is determined by the flood routing calculations for a storm event.
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210 EXFLTRATION SYSTEMS

All exfiltration trench systems shall be designed based on an actud field test that is performed on the specific
dtein question. Thetest shal be ausua open-hale, fdling-head open-hole or DOT standard exfiltration
test to determine the hydraulic conductivity of the soil to be used in the computation of the length of trench
required. The test and the computations shal be based on the requirements of the South Forida Water
Management Didrict Volume IV. The trench shal be designed as per Exhibit 15, Exfiltration Trench
Detail. Exfiltration trenches may be used on a dte to satisfy drainage requirements or dry retention
requirements. All drainage systems that tieinto an exfiltration system shal have apollution retardant basin
prior to or a the point of connection. A pollution retardant baffle is aso required upstream and
downgtream of an exfiltration trench system.

211 ROADWAY AND SWALE GRADING

The minimum dopefor roadwaysand roadway swalesshdl be0.3% or 0.003 feet per foot. Themaximum
run between high pointsand low pointsshal be 300 feet. Minimuminvert devation of svaesshdl be 1 foot
above the basin control devation. Minimum elevation for the crown of roadways shall be the 10-year 3-
day storm event eevation as shown in the Didrict Public Facility Report. |mperviousfill material shall
not beused in swaleareas. Detailsshdl be provided so thet the Digtrict isassured that swae gradeswill

be maintained, particularly when a driveway crosses aswae.

If astreet isdesigned so that the edge of the asphdlt serves astheflow linefor the street drainage, concrete
or asphalt aprons shall be congtructed from the edge of the asphalt to the catch basins.

212 SINGLE FAMILY LOT GRADING

All submittas for resdentid subdivisonsshdll include sufficient detailsfor grading of the areaoutside of the
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building structure so that the District can be assured that ponding of storm water will not occur. Thedetails
for grading should include sufficient devationsto assure runoff and may includerear-yard drains. Rear-yad
drainsshdl be 6 inchesin diameter or grester and should tieinto the roadway drainage system. Provisons
shdl be madeto collect the runoff from roofs so that erosion does not occur. Roof runoff may be handled
by splash blocks or piping as approved by the Didtrict.

213 INLET STRUCTURES AND POLLUTION RETARDANT STRUCTURES

All inlet structures shdl be designed o that the inlet opening has sufficient cross-sectiond areato alow
passage of the runoff received. Maximum spacing between manhole structures or junction boxes shall be
300 feet where used asalakeinterconnect or mgjor outfdl. All termind inlet structuresthat arelocated just
prior to the discharge pipe to the receiving water body shall be designed as a pollution retardant basin to
trap oils, grease and other solid materids prior to discharge as shown on Exhibit 16, Pollution Retar dant
Baffle Detail. All pollution retardant baffles shal be sedled and watertight. Weep or bleeder holesin the
bottom of agtructure are not permitted. All structures must have aminimum 18 inch sump. Structureswith

pollution retardant baffles must provide an 18 inch minimum sump from the invert of the beffle.

214 HEADWALLS

All lakeinterconnects and dischargesinto primary and secondary canalsarerequired to have headwalls in
accordancewith Exhibit 18A, L ake Outfall Detail With Headwall. If thetop of apipedischarginginto
alakeissubmerged at least 2 feet below the basin control eevation, at the option of the Didtrict, aheadwall
may not berequired. If an outfal isnot going to have aheadwall, it shall be constructed in accordance with
Exhibit 18B, L ake Outfall Detail. If anoutfal that will not have aheadwall ispart of adrainage sysem
that utilizes reinforced concrete pipe, it shall terminate with aconcrete jacket and flexible pipe asshown on
Exhibit 25, Concrete Jacket Detail.

Sand-cement rip-rap headwals shdl be congructed in accordance with Horida Department of
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Transportation (FDOT) Standard Index No. 258 with the following exceptions:
1. Geotextile fabric shdl beingdled behind dl rip-rap headwalls.
2. Eveay rip-rap bag shal have at least one (1) #5 reinforcing bar verticaly through thebag. Bars
must be a least 18 incheslong.
3. Thedopeof thewal may be other than as specified by FDOT at the discretion of the engineer
of record with the gpprova of the Didtrict Engineer.
4. A concrete cap at least 6 incheshigh and 12 incheswide with two (2) #4 barsthefull length of
the cap, isrequired.
The bottom of thelake or cand inwhich aheadwall is constructed shall be excavated to 6 inches below the
invert of the pipe and channeled to the degp cut as shown on Exhibit 18A, Lake Outfall Detail With
Headwall.

215 UTILITY CONFLICT STRUCTURES

When a utility conflicts with adrainage pipe, a conflict structure must be utilized. The cross-sectiond area
of the conflict structure shal be such that the design flow will passthrough the structure unrestricted by the
conflicting utility pipe Conflict structures will not be allowed on canal, lake or lake/canal

interconnect pipes.

2.16 CROSSING OF PRIMARY CANALS

It is the dedre of the Didlrict that al crossings of primary cands be such that the head loss across the
proposed structure is kept to a minimum. It shdl be the god of the Digtrict that the headloss across the
proposed structure shall not exceed 0.1 feet and the velocity through the proposed structure shdl not
exceed 3 feet per second. The Digtrict would prefer that this criteriafor crossing of primary canals be met
through the use of bridge structures. However, culverts, including box culvertsand other structures may be
consdered by the Digtrict on anindividua basis. When agtructure other thanabridgeistobeingaledina
primary card, the Didtrict shdl collect animpact fee of an amount to be determined by the Didtrict Board of
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Commissoners on a case by case basis. The fee shall be based on increased maintenance and operation
that is estimated to be caused by the structure and shall be deposited in afund for the maintenance and
improvement of primary cands. When an existing culvert isintended to be extended in aprimary cand and
the culvert is corrugated meta, the entire existing culvert shdl be replaced with a reinforced concrete
culvert. Digrict'sCana No.1 (Universty Drive Cand) shdl only dlow bridge structuresfor crossings due
to the hydraulic limitations of the cand.

2.17 BRIDGE CROSSINGS

Bridge crossngs of candswithin the Digtrict shal have aminimum horizonta clearance of 25 feet between
center span bents and a minimum vertical clearance of 7 feet between the low member and the control
elevation of the water body being crossed. Bridge structures should be designed so that they do not catch
debrisor obstruct the flow of the canal. Cross sections of the water body being crossed shall be provided
for 100 feet upstream and downstream, and the applicant may be required to correct any deficienciesinthe
channd crosssectioninthisarea. Bridge approachesand abutments shall be designed to dlow the Didrict's
mai ntenance equipment to pass. The applicant isreferred to Exhibit 20, Bridge Crossing Detail.

218 UTILITY CROSSINGSIN DISTRICT WATER BODIES

TheDidrict shdl review al proposed utility crossingsprior to congtruction. Overhead crossngsshdl havea
minimum vertica clearance of 40 feet between the low wire and the natural ground surface of the proposed
cossing. Aeid utility crossngs shdl conform to Exhibit 21, Overhead Utility Crossing Detail.
Subagueouswater and force main crossings shal be aminimum of 36 inchesbel ow the bottom of the desggn
cross section of the cana and shdl conform to Exhibit 22, Water and Sewer Aerial and Subaqueous
Crossing Detail. The Didrict shal enter into an agreement with the operating and congtructing entity

proposing the crossing whereby the Didtrict is held harmlessfrom any and dl damagesthat are caused asa
result of thecrossing. All banksshdl be stabilized in such amanner so that erosion does not occur. Cash or
surety bond in the amount of $1,000 minimum shal be submitted prior to start of work. Upon find
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ingpection and approva of the work by the Didtrict, the bond may be released.

219 WELLHELDS

The gpplicant shdl depict on the plans submitted to the Didtrict for approva, the location of al wellfidds
ether existing or proposed by Broward County or any City or Town. Furthermore, in the event the
gpplicant is requested or required to provide wdlfidds for its project after receiving Digtrict approvad, the
gpplicant shal, as soon as is reasonably practicd, notify the Didrict of the location of the welfidds and
request the Didtrict to re-review itsproject for any effect onthe Didrict'spreviousapprova or review. Itis
the gpplicant's responghility to locate dl wdlfidds which are on the project's property or which may be
required for the property on which the project islocated.

In the aternative, the applicant shdl provide a statement from the appropriate department of Broward
County and the City or Town that the project is located in, that there are no wellfields, either existing or
proposed, within 1,000 feet of the applicant's property and that the applicant's proposed use of the
property will not have any adverse affect on said wellfields.

220 WATERQUALITY

It shdl bethe policy of the Didtrict to assure that discharges of water are, a aminimum, of such quaity that
will not degrade the qudity of the receiving body or will meet the sandards of the South
Florida Water Management Didtrict and Broward County Department of Planning and Environmenta
Protection for the receiving body, whichever ishigher. A Stormwater Pollution Prevention Plan (SWPPP)
shall be required to address the qudity of the recelving body of water in accordance with the criteria of the
Florida Department of Environmenta Protection. The applicant shal exerciseextreme careto minimizethe
degradation of water quality and dl necessary provisonsshall betaken to ensure compliance with the water
qudity standards of the State of Florida. The applicant isreferred to Chapter 17-3, Florida Adminigrative
Code, and in particular, the requirement that turbidity shal not exceed fifty (50) Jackson units above
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background level and the requirements of Chapter 27-5, Code of Regulations of Broward County
Department of Planning and Environmenta Protection that the turbidity shal not exceed twenty-nine (29)
nephdometric turbidity units (NTUS). Adequate silt containment procedures and equipment, including but
not limited to, slt screens or turbidity curtains, shdl be used to contral turbidity at dl times.

If, inthe future, South Horida Water Management Didtrict requires sructuresfor the monitoring or control
of water quality, the permitteg/applicant or its successors will be required by the South Broward Drainage
Didrict to ingd| the required works at the permitteg's/applicant's or its successors expense.

Water quality datafor any water discharge from the permitteess/applicant:s property shall be submitted to
the Didrict asrequired. Parametersthat may berequired by the Didtrict include nitrates(as"N"), nitrites (as
"N"), total kjeldahl nitrogen (as"N") ammonia(as"N"), totd phosphorus (as "P"), ortho-phosphorus (as
"P"), total dissolved solids, tota suspended solids and 5-day, 20-degree Centigrade BOD.

221 DRAINAGE OF ADJACENT PROPERTY

If the Digtrict determines that property adjacent to gpplicant's property, including road right- of-way,

will be required to drain through applicant's property, the gpplicant shdl congtruct a culvert from the
applicant's and adjacent property owner(s) property ling(s), to the gpplicant'sdrainage system. Thisculvert
shall be sized to meet the drainage requirements of the adjacent property and al upstream propertieswhich
will drain through gpplicant'sdrainage system. A minimum 20 foot wide drainage easement over the culvert
shall bededicated to the Digtrict. A separate culvert shall be provided for each property owner adjacent to

applicant's property.

222 LAKEINTERCONNECTS

All interconnects between | ake systems within aproject shal be reinforced concrete pipe and beaminimum
of 48 inchesin diameter. The applicant shdl provide the Didrict with al input data, flood stages and pipe
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flow velocities so that a determination can be made as to the adequacy of the lake interconnect. Head
losses and stages of alake interconnect will be evaluated on a case by case basis by the Didtrict based on
the information supplied. All lake interconnects and discharges into primary and secondary candls are
required to have headwalls subject to the requirements of Section 2.14.

2.23 FOUNTAINS AND AERATORS

Fountains and aerators are prohibited in primary and secondary canals. The minimum distance from alake
bank at the basin control eevation to any fountain shal be 16 feet. Electric services for fountains and
aerators must not be located in drainage easements, lake maintenance easements or on District property.
Anchors, power cables, conduit and al other connections to a fountain or aerator shal be buried with a
minimum depth of 3 feet or submerged to adepth of not lessthan 42 inches below basin control eevation.
Buried portionsshdl follow the dope of thebank. The highest point of any submerged aeration unit shal be
42 inches below basin control eevation.

2.24  WETLAND MITIGATION AREAS

The Didtrict acknowledgesthat wetland mitigation areas and/or conservation easements may berequired by
other governmenta agencies as part of the development of property within the Digtrict.

It is the policy of the Digtrict to encourage property owners to place al wetland mitigation areas and
consarvation easementsin aconsolidated areawnhich is not adjacent to resdential housing and which isnot
part of or adjacent to the project's drainage system. If a wetland mitigation area is to be constructed
adjacent to resdentid housing, it shdl be congtructed in accordance with Exhibit 11A, Section With
Muck Divider For LakesWater BodiesAdjacent ToMitigation Areas& Behind Residential L ots
or Exhibit 11B, Section With Stabilized Divider For L akes'Water BodiesAdjacent ToMitigation
Areas& Behind Residential L ots. Prior to the planning of wetland mitigation areasand/or conservation
easements for each development, the gpplicant shdl contact the Didtrict to coordinate and determine
conflicts betweenthe proposed wetland mitigation areas, conservation easements and the project-sdranege
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sysem.

If any part of the project's drainage system is included in the wetland mitigation area or conservation

easement, the applicant will be required to enter into anindemnification and hold harmless agreement with
the Didrict wherein the Didtrict isto be indemnified and held harmlessfrom any and dl ligbility asthe result
of any damage which the Didtrict may causeto said wetland mitigation areaor conservation eesement asthe
result of required sormwater maintenance. This agreement will o provide that the property owner isto
be responsible for maintenance of said wetland mitigation area and conservation easement and will repair
any damage which the Didtrict may causeto these areas astheresult of Didtrict activities. The maintenance
respongbility of the wetland mitigation area and conservation easement and obligations as sated in the
indemnification and hold harmless agreement may be assigned to ahomeowner association after completion
of the drainage system within and through the wetland mitigation area and conservation easement and the
Didtrict has accepted said drainage system in writing or by other acceptance. This part of the drainage
system will be described in the Agreement asthe " Consarvation Area Drainage System”. In addition, the
documents creeting said homeowner association or amendment thereto, shdl specificdly refer to the
obligations of the homeowner association and agreement required by the Didtrict.

The indemnification and hold harmless agreement shdl provide thet the lien rights of the property owner
and/or homeowner association shall be assigned to the Didtrict in the event the developer and/or the

homeowner association fails to comply with the terms and conditions of said agreemen.

If aconservation easement isto be dedicated to Broward County over aportion of alake or other areathat
is aso to be dedicated as part of a project=s drainage system to the Didtrict, the dedication to the Digtrict
shdl occur firs. All conservation easements dedicated to Broward County or the South Florida Water
Management Didlrict shal contain a paragraph or provison which provides that, “The South Broward
Drainage Didrict shdl retain dl rights to enter upon and across that portion of the conservation easement
areawhich coincideswith the easements dedi cated to the South Broward Drainage Didrict to perform such

2-13
May 29, 1997
Revised March 18, 1999
Revised February 28, 2002



work as may be necessary from time to time to maintain the easements dedicated to South Broward
Drainage Didtrict, to maintain the drainage facilities contained therein and to maintain sormweter flowage
and storage across, through and over said easements.” This paragraph may be modified as agreed to
between the South Broward Drainage Didtrict, Broward County and the South FloridaWater Management
Didrict. All easements referred to therein may need to be specificaly identified by lega description
attached to the conservation easement or by reference to a recorded instrument or plat. All other
paragraphs in the conservation easement which refer to or restrict activities permitted or required by the
conservation easement license shdl belimited to Sate, "except asprovided by the paragraph referencing the
South Broward Drainage Didrict's rights.”

All legd expenses and costsind uding recording costs associated with theindemnification and hold harmless
agreement and coordination associated with the conservation easement shdl be paid to the Didrict by the
applicant or property owner. The gpplicant or property owner may be required to post in escrow an
amount to be determined by the Digtrict which will be applied toward payment of these expenses. If the
amount held in escrow is insufficient to pay dl fees incurred, the goplicant or property owner will be
responsible for the difference.
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