GENERAL REQUIREMENTS

Engineering plans. (revised 01/28/2002)

All final engineering plans for public and private improvements, including but not limited to canal or lake excavation, dredging, bulkheads, bridges, culverts, headwalls, endwalls, earthwork (cut or fill), grading, paving (including subgrade preparation, base and surface), sidewalks, curbs and gutters, median crossings, guardrails, street signs, storm drainage, utilities, cable, shall be submitted to the city engineer for review and approval prior to any construction.

(a) Application for an engineering permit shall include the following:

(a)  Two (2) complete sets signed and sealed plans by a registered professional engineer in the State of Florida.

Plans shall be submitted on 24” X 36” sheets except that for small projects, plans may be submitted on smaller sheets, provided all the required information fits on one (1) sheet.

Plans shall clearly indicate how proposed work and existing conditions are being integrated to meet the requirements of all applicable codes.

The plans shall bear the following statement by the engineer of record:  “The proposed work has been designed in accordance with all applicable Federal, State, County and City of Tamarac Codes and regulations having jurisdiction. If any discrepancies exists between the plans/specifications prepared by the designer and the City of Tamarac Code and/or the City of Tamarac standard details, the later shall govern or the most stringent.”

(b)  Detailed certified cost estimate sealed by a registered professional engineer in the State of Florida on the approved City of Tamarac form, referred to as the cost estimate, copies of which form are available in the city engineer's office. 

(c)  All required development permits and staff reports from the South Florida Water Management District, State of Florida Department of Environmental Regulation, Florida Department of Transportation, Broward County Engineering Department, Broward County Department of Planning and Environmental Protection, etc., that have jurisdiction.

(d) Copies of the contractor’s certificate of competency and insurance.

(e) One (1) copy of the final plat with the plat report.

(f) Prior to the issuance of any permit, other than for clearing and grubbing, submittal and approval of the public improvement bond is required. A letter of credit will be required to ensure payment of city fees and guarantee completion of improvements. The bond shall be posted by the developer or his general contractor with the city in the amount of one hundred (100) percent of the itemized estimated cost, prepared and certified by an engineer registered in the state for all required public improvements. This bond shall be cash, irrevocable bank letter of credit, a cashier's check or other negotiable instrument, or a surety bond written by a company listed in the latest revision of circular 470 standard Surety Companies Acceptable on Federal Bonds. Also acceptable is a letter from a savings and loan or commercial bank stating that:

It has committed funds in an amount equal to the cost of the project

Moneys will be disbursed as work is done but only after inspection and approval by the design engineers and approval of the bank's engineers;

The work will be completed in accordance with the approved engineering drawings and specifications as well as all applicable city ordinances;

The bank or savings and loan guarantees completion if the developer does not complete;

It is holding a separate collateral account in an amount equal to twenty-five (25) percent of the cost of the improvements, which moneys are to remain available one (1) year after formal approval and acceptance of subdivision improvement by the city, together with any needed corrections or insufficiencies in design, workmanship and/or materials which are found within one (1) year of the date of formal acceptance; and

The moneys held will be released to the city upon demand if the city certifies that the work is not being done in accordance with specifications and drawings.

The person, developer, owner, contractor or subcontractor who shall apply for street cut permits shall furnish to the city a good and sufficient bond, in the full amount of the cost of the required restoration of the street improvements. 

All bonds shall be approved by the city attorney (as to form) and the city engineer (as to dollar amount). Either may require such terms and/or conditions as they deem necessary for the protection of the city. The bond shall guarantee the completion of all stipulated improvements in accordance with the approved engineering plans and within a specified time period, approved by the city engineer and the city commission.

Permits.

Following approval of the final site development plan by the city commission, posting of all required public improvement bonds, payment of required fees and obtaining permits from all agencies having jurisdiction for the proposed work, the owner of the land being developed, or his bona fide agent, is required to obtain permits from the city for all land improvements occurring on public or private property. No improvement or alteration of any existing public or private property or utility shall be allowed without a city permit issued for such specific improvement. The permit shall be visibly displayed at all times during construction. As a condition of the permit, a copy of the approved record drawings furnished by the city engineer shall be on the project site at all times.

No person shall open any streets or median or alter or cut any curb adjacent to any street or thoroughfare without first obtaining a permit from the city authorizing such alteration or change of pavement or median cut.

Permits issued pursuant to this article shall be deemed in full force and effect until such time as the work covered thereby is complete. However, if work covered by a permit has not commenced within three (3) months from the date of issuance of the permit, or has been commenced and then suspended or abandoned for a period of sixty (60) days from the date of the most recent inspection, the permit automatically is terminated and shall become null and void unless special exception is granted by the city commission. Work shall be considered to have commenced and be in active progress when, in the opinion of the city engineer, a full complement of workers and equipment is present at the site to diligently incorporate materials and improvements into the project. When a permit has been terminated, all fees paid shall be forfeited and any work started after such termination shall be subject to all applicable city ordinances in effect at the time a subsequent permit is issued, and submittal of new cost estimates for all remaining incomplete improvements and fees paid for a new permit at the time of resumption of the work, and bond adjusted accordingly.
Roadways and parking areas

The project designer shall provide a sufficient combination of lane width and edge of pavement radii to allow all passenger vehicle turning movements (into, out of and within the site) to occur without encroaching into other lanes. 

A minimum backup distance of twenty (20) feet is required between property lines or interior drives and the first parking stall

Banks, savings and loans, and restaurants having drive-in window facilities are required to provide one-hundred-foot stacking lanes for each window, free of adjacent parking stalls and associated backup lanes

Each parking space required and provided shall be not less than ten (10) feet in width (nine (9) feet residential) and eighteen (18) feet in length, with a two (2) feet overhang.  This requirement is intended to be the minimum parking space size requirement and is not intended to require existing parking spaces to be decreased in size to meet this minimum requirement. All parking shall conform to this section and the City of Tamarac’s standard details.

All required parking stalls shall have direct and unobstructed access from a parking aisle

All off-street parking areas shall be so arranged and marked as to provide for orderly, safe loading, unloading, parking and storage of vehicles, with individual parking stalls clearly defined with discretional arrows and traffic signs provided as necessary for traffic control 

Any off-street parking facility shall have either driveway approaches of sufficient width to allow for two-way traffic, or one-way driveways connected to aisles, parking areas or maneuvering areas in such a manner as to permit traffic to both enter and leave the property, facing forward, at the same time. The minimum distance from a driveway to a principal building or property line shall be five (5) feet .  Each driveway lane shall be a minimum of twelve (12) feet wide.

No driveway shall be constructed in the radius return of an intersection. No driveway shall be constructed closer than twenty-five (25) feet to the intersection of street right-of-way lines. No driveway entrance shall include any public facility such as traffic signal standards, catch basins, crosswalks, loading zones, utility poles, fire alarm supports, meter boxes, sewer cleanouts or other similar-type structures

Markings and curbing shall be as follows

Parking lots shall be marked by painted lines or raised concrete curbs or other means to indicate individual spaces

Posted signs and markers shall be used as necessary to ensure sufficient traffic operation of the lot

All ingress and egress lanes shall be marked by appropriate painted lines, arrows and stop signs. The arrows shall be painted with plastic silicone reflective paint

Each stall shall be marked by a painted four-inch-wide line on each side. The width of the stall shall be measured from centerline to centerline of the painted lines. Each stall shall be provided with wheel stops.

Pavement requirements:

Vegetation, muck, large roots, stumps or other matter not suitable for                       inclusion in roadways and within the right-of-way limits of roadways and off-street parking areas shall be removed. 

Subgrade fill material shall be clean material no larger than twelve (12) inches in diameter.  All material supporting the roadway, shoulders and off-street parking areas shall have a minimum LBR of 40.  The top twelve (12) inches of the soil shall be meet or exceed 98% modified proctor density AASHTO T-180 and compacted in maximum six (6) inch lifts.  After the subgrade is complete the Contractor shall obtain from an independent testing laboratory at his expense a minimum of one (1) density and one (1) limerock bearing ratio test per five thousand (5000) square feet.

Base course shall consist of an eight (8) inch (compacted thickness) limerock layer. All material shall have a minimum LBR of 100.  The base shall be meet or exceed 98% modified proctor density AASHTO T-180.  After the base is complete the Contractor shall obtain from an independent testing laboratory at his expense a minimum of one (1) density and one (1) limerock bearing ratio test per five thousand (5000) square feet.

A prime coat shall be used on the finished limerock base and a tack coat shall be used between paving courses.  All paved areas within the City right of way limits shall receive a minimum asphaltic concrete surface course of one and one half (1 ½) inches, compacted thickness.  All other paved areas shall receive a minimum asphaltic concrete surface course of one-inch (1), compacted thickness. 

The final layer of asphaltic concrete directly adjacent to on going construction shall not be constructed until such construction is complete.  The developer shall place three-fourths inch of asphalt cement surface course and after construction is completed, the final three-fourths inch layer will be constructed

All roadways shall have required sodding and landscaping prior to final acceptance by the city.

Roadways shall be striped in accordance with the latest Florida Department of Transportation Standards for Pavement Markings, the Manual on Uniform Traffic Control Devices, Broward County Traffic Engineering and the City of Tamarac engineering standard details which can be obtained from the City engineer’s office.

The placement and maintenance of shrubbery, aboveground sprinkler systems, mailboxes, signs, tree trimmings, refuse, concrete blocks, coral rock, pyramid-shaped cement curbstones, or any other sharp-edged or pointed organic or nonorganic or poisonous material which could cause a road or traffic hazard, or injury to pedestrians, on the swale area adjacent to the public right-of-way within the ten-foot area measured from the edge of the paved surface of the vehicular right-of-way is prohibited.

Sight distance

If a driveway intersects a public right-of-way, there shall be no sight obstruction within a triangular area of property on both sides of a driveway formed by the intersection of each side of the driveway and the public right-of-way line, with two (2) sides of each triangle being ten (10) feet in length from the point of intersection and the third side being a line connecting the ends of the two (2) other sides

If a crosswalk intersects a vehicular access aisle, driveway or a public right-of-way, there shall be no sight obstruction within a triangular area of property on both sides of a crosswalk or walkway formed by the intersection of each side of the walkway and the public right-of-way or aisle, with two (2) sides of each triangle being ten (10) feet in length from the point of intersection and the third side being a line connecting the ends of the two (2) sides

Within the triangular areas described above, it shall not be permissible to install, set out or maintain, or to allow the installation, setting out or maintenance of, either temporarily or permanently, any vehicular parking space, sign, wall, hedge, shrubbery, tree, earth mound, natural growth or other obstruction of any kind which obstructs cross-visibility at a level between thirty (30) inches and eight (8) feet above the level of the center of the adjacent intersection. Any wall or fence within the sight triangle must be constructed in such a manner as to provide adequate cross-visibility over or through the structure between thirty (30) inches and eight (8) feet in height above the driving surface

The following will be permitted within that portion of the triangular area described above that is not in the public right-of-way:

Trees having limbs and foliage trimmed in such a manner that no limbs or foliage extend into the area between thirty (30) inches and eight (8) feet above the level of the center of the adjacent intersection. Trees must be so located so as not to create a traffic hazard. 

Landscaping, except required grass or ground cover, shall not be located closer than five (5) feet from the edge of any roadway pavement, and three (3) feet from the edge of any alley or driveway pavement

Fire hydrants, public utility poles, street markers and traffic-control devices.

Sidewalks.

Sidewalks shall be constructed in accordance with the City of Tamarac’s  standard detail sheets and this section.

Sidewalks shall be required in all new construction. All buildings shall be connect by a continuous path and provide accessible routes throughout the development to the public transportation system. Sidewalks shall also be required in all rights of way adjacent to the private and public property to create a continuous network throughout the City.

Sidewalks shall be a minimum of five (5) feet in width and four (4) inches thick, except that sidewalks over driveways shall be six (6) inches thick. Sidewalks shall be constructed to a true line and grade from transit mix concrete having a minimum twenty-eight-day compressive strength of three thousand (3,000) psi. Metal or approved wood forms shall be used for all concrete work and all surfaces exposed when forms are removed shall be rubbed while the concrete is green to produce a finished surface smooth and even, free of form marks, voids and honeycomb. Any irregularities greater than one-fourth inch, as determined by placing a ten-foot straightedge parallel with, or a four-foot straightedge perpendicular to the long axis of the sidewalk, shall be cause for rejection of that section of sidewalk between joints. Sidewalk wearing surfaces shall have broom finish. 

Concrete curbs and gutters.

Curbs and gutters shall be constructed in accordance with the City of Tamarac’s  standard detail sheets and this section.

Concrete curbs and gutters shall be constructed to a true line and grade from transit mix concrete having a minimum twenty-eight-day compressive strength of three thousand (3,000) psi. Metal or approved wood forms shall be used for all concrete work, and all exposed surfaces shall be rubbed while the concrete is green to produce a finished surface smooth and even, free of form marks, voids and honey- comb. Any irregularities greater than one-fourth inch, as determined by placing a ten-foot straightedge parallel with the long axis of the curb, shall be cause for rejection of that section of curb. 

Subgrade fill material under curbs shall be clean material no larger than twelve (12) inches in diameter.  All material supporting curbs shall have a minimum LBR of 40.  The top twelve (12) inches of the soil shall be meet or exceed 98% modified proctor density AASHTO T-180 and compacted in maximum six (6) inch lifts.

Extruded curbs shall be poured monolithically 

Control joints shall be tooled or cut every ten (10) feet.

All areas behind curbs shall be backfilled within seventy two (72) hours of placement.

Guardrails.

Guardrails shall be constructed within the right-of-way wherever a canal, lake or ditch lies within twenty-five (25) feet of the pavement or the city engineer determines that guardrails are necessary for the protection of the public.

Guardrails shall be installed in accordance with the City of Tamarac’s standard details and the F.D.O.T. “Roadway and Traffic Design Standards” Index 400 & 401

Reflectorized guardrails shall be installed at the end of pavement on all streets or drives which are temporarily dead ended or a "T" turnaround is installed. Proper "Dead End" signs shall be placed at the closest intersection to the dead end.

The design of all roadway construction involving lakes and canals shall provide a guardrail when the distance from the outside edge of the ultimate through travel lane to the top of the lake/canal ultimate side slope (top of bank) nearest the road is less than fifty (50) feet for roadways with design speeds less than 50 MPH

A continuous strip of asphalt two (2) inches thick and three (3) feet minimum width, centered on the guardrail shall be placed at all installations in unpaved areas.

Elevations and bench marks.
A minimum of two (2) bench marks shall be established by a registered land surveyor on or adjacent to any project for which elevations are shown on the submitted drawings, which shall clearly show the following:

(h) The datum being used.

(i) The location, description and elevation of the bench marks on or adjacent to the project, to be used for vertical control.

(q) Bench marks shall be placed on permanent reference monuments or equally stable objects that are easily recognized, easily found and not likely to move.

(r) Bench marks as described above shall be equivalent to third-order and be established in conformance with the Standards of Practice promulgated by The Florida Society of Professional Land Surveyors.

Engineer final certification

After all required improvements have been installed, the owner shall have the Engineer of record submit certification to the City that the improvements have been constructed according to the City of Tamarac Code and standard details, ADA requirements, approved plans/specifications and all other requirements set forth by agencies having jurisdiction, based on inspections of the site and review of asbuilt drawings.


As-built record drawings.



The developer shall engage the services of a registered professional engineer or land surveyor in the State of Florida to prepare record drawings of the improvements. Mylar sepias of the as-built project for the site plan and engineering drawings, signed, sealed and dated by the responsible professional. In addition, plans are to be submitted in a digital format in AutoCAD latest version.  Digital File to be compatible with the City’s GIS system and spatially located per the City’s coordinate grid/State Plane coordinates. All appropriate data, including but not limited to, storm drainage, pavement (finish rock, asphalt, sidewalks, etc.), underground utilities, survey data (existing and final elevations), must be included in the digital file and shall be identifiable with a unique layer name(s) to allow data manipulation. A seed file containing the City of Tamarac, Public Works Department, Engineering Division typical layering convention is available at the City’s website (AutoCAD compatible) and may be downloaded for use as a deliverable. The seed file is also available (upon request, on a 3.5” floppy disk) at the Public Works Department, Engineering Division offices located at 6011 Nob Hill Road.  Record Drawings submitted to the City as part of the project acceptance shall comply with the following requirements:

a) Storm drainage. Record drawings shall include:

Length of pipe runs from center of structure to center of next structure, including the size and type of pipe used;

Type and size of each structure and its location with reference to property lines and/or the street centerline;

Top of rim elevations of grate lid elevations of manholes and invert elevations of all pipes;

Inverts of swales shown at fifty-foot intervals coinciding with pavement interval elevations;

Cross-section drawings of the lakes and canals within and adjacent to the   development at two-hundred-foot intervals;

The above-noted record drawings shall be submitted to the city engineer, and his approval thereof must be obtained prior to placement of limerock base course adjacent thereto. If the city engineer finds any or all of the work to be unacceptable, it shall be the responsibility of the developer to correct the unacceptable work and provide new record drawings for that portion of the work as provided above. In any event, approval of the drainage must be obtained from the city engineer prior to the placement of any limerock base course.
   
Pavement. Record drawings shall include:
1) Finish grades at the edge of finished rock and centerline at longitudinal intervals of not more than fifty (50) feet, street intersections and/or all changes in gradient.
2) Top of rim elevations of all sanitary sewer manholes within areas to be paved.
The above-noted record drawings shall be provided to the city engineer and his approval must be obtained prior to the placement of the asphaltic surface course. If the city engineer finds any or all of the work to be unacceptable, then it shall be the responsibility of the developer to correct the unacceptable work and provide new record drawings for that portion of the work as provided above. In any event, approval of the base course must be obtained from the city engineer prior to placement of any asphaltic surface course.
Easements

Recorded easements shall be provided for the installation of all underground utilities facilities, in conformance with such size and location of easements as may be determined by the city engineer to be compatible with the requirements of all utility companies involved with respect to a particular utility service.

Easements across lots or centered on rear or side lot lines shall be provided for public utilities where necessary and shall be at least twelve (12) feet in total width

Where a subdivision is traversed by a watercourse, drainage way, canal or stream, there shall be provided a drainage easement or right of-way, conforming substantially with the lines of such watercourses. Parallel streets or maintenance easements may be required where necessary for service or maintenance

Easements may be required for drainage purposes, of such size and location as may be determined by the city engineer, or by a drainage district if the plat lies within its jurisdiction. Such shall be required if necessary to tie into the city drainage plan or any drainage district plan by the city engineer or the drainage district engineer

All canal maintenance easements shall be a minimum of twenty (20) feet.  No above ground construction or usage of this maintenance easement will be allowed.

Restoration

Pavement restorations shall conform with requirements of all applicable agencies having jurisdiction and the City of Tamarac’s Code and standard details.
Relocation of foliage. All natural foliage removed as a result of street cuts, median cuts, sidewalks or thoroughfare cuts shall be replaced or relocated at the expense of the applicant. 

Laboratory and field tests which are necessary in the opinion of the city engineer to establish compliance with the compaction requirements of this section shall be conducted at the applicant's expense.

Temporary restoration shall be provided within the same day for the cutting of the pavement, street, curb or median.  Such temporary restoration shall be constructed in a manner to provide a safety for the general public. 

During the course of cutting and restoring any thoroughfare or street which consists of more than one (1) lane in either direction, not more than one (1) lane in either direction may be rendered impassable by traffic at any given time. Where practical, steel plates shall be used to facilitate through traffic during the period of construction. 

Wherever pavement is damaged by the installation of new work or installation equipment, it shall be repaired to the full width of the lane.

DRAINAGE REQUIREMENTS

Submittals

Site Plans shall include the following drainage features and submittals:

Drainage boundaries, including all adjacent off site areas draining into the proposed project site.

Sufficient proposed topographical information with elevations at a minimum of one-foot contours to verify the locations of all grade changes, including the location of edge of water.

Existing drainage features and topographical information, including but not limited to canals, ditches, ponds, catch basins, manholes, pipes, curbs, gutters, edges of water and pavement, easements etc.).

All proposed drainage features, including location of inlets, manholes, pipes, swales, roof drainage, canals, gutters, exfiltration trenches, etc.

Delineation of sub-basin areas and retention/ detention areas.

Preliminary drainage calculations showing that the amount of storage areas provided will be sufficient to serve the proposed development.  These shall include required and provided water quality, pretreatment and additional retention storage volumes and estimated length of exfiltration trench based on typical soil permeability rates for the area.

In addition to the requirements for site plans (above), Final Engineering Plans shall include the following drainage features and submittals:

Pipe sizes, materials, lengths, and invert elevations.

Structure types and sizes, including casting numbers for inlet grates and manhole lids.

A certified soil report prepared by a licensed Geotechnical Engineer shall be provided showing the water table elevation, soil permeability rate, and cross section of the soil strata.  A minimum of one boring per acre of development shall be performed.

Final drainage calculations, including revised required and provided retention storage volumes, stage storage calculations, design storm elevations, pipe sizing and exact length of trench based on soil permeability tests performed on-site.

Retention Requirements

Water Quality and Pretreatment

Water Quality and Pretreatment storage shall be designed in accordance with the South Florida Water Management District’s (SFWMD) Permit Information Manual “Management and Storage of Surface Waters”, latest edition.

Water quality storage shall be provided for all development and shall be no less than one (1) inch of rainfall over the entire site.

In addition to water quality storage, pretreatment storage shall be provided for all commercial and industrial development and shall be no less than one-half (1/2) inch of the rainfall over the entire site.

Only the following storage volumes shall be credited towards water quality and pretreatment:

For the C-14 basin:

Volumes stored in dry retention areas between elevations of 7.5 MSL and 10.0 MSL

Volumes stored in wet detention areas between elevations of 7.0 MSL and 10.0 MSL

For the C-13 basin:

Volumes stored in dry retention areas between elevations of 6.5 MSL and 9.0 MSL.

Volumes stored in wet detention areas between elevations of 6.0 MSL and 9.0 MSL.

For either C-14 or C-13 basins, volumes stored in exfiltration trenches, calculated using the equations found in the South Florida Water Management District’s Permit Information Manual “Management and Storage of Surface Waters”, latest edition.

The bottom of all dry retention areas shall be no lower than elevation 7.5 MSL within the C-14 basin and elevation 6.5 MSL within the C-13 basin.

All water quality and pretreatment storage must be provided on site.

Additional Retention

The rains of April of 1979 and October of 1999 underscored the need for additional water storage areas within the City.  The following minimum standards for additional retention within the C-14 drainage basin have been developed.  It is imperative that all new development be subject to the minimum standards set for herein.

The additional retention requirement applies only to the (C-14 basin) portion of the City of Tamarac lying west of NW 64th Avenue, less the area of land section 7, township 49 south, range 41 east.

In addition to any other regulatory agency’s storage requirements, new site plans shall be designed to provide nine thousand one hundred twenty five (9,125) cubic feet of additional stormwater retention per acre of development.

Only the following storage volumes shall be credited towards additional retention:

Volumes stored in dry retention areas between elevations of 7.5 MSL and 10.0 MSL

Volumes stored in wet detention areas between elevations of 7.0 MSL and 10.0 MSL

Volumes stored in exfiltration trenches, calculated using the equations found in the South Florida Water Management District’s Permit Information Manual “Management and Storage of Surface Waters”, latest edition.

The bottom of all dry retention areas used for the purpose of additional retention storage shall be no lower than elevation 7.5 MSL.

All additional retention storage must be provided on site.

Exfiltration Systems

Exfiltration systems may be used to supplement retention areas for the purpose of water quality, pretreatment, and additional retention storage.

Exfiltration trenches shall be designed in accordance with the South Florida Water Management District’s (SFWMD) Permit Information Manual “Management and Storage of Surface Waters”, latest edition.

Final calculations for dimensioning exfiltration trenches shall be based on actual soil permeability tests performed on site.

Exfiltration systems shall not be used in public right-of-ways or for any public facility.

Maintenance access shall be provided on both sides of exfiltration trenches in the form of approved manholes or catch basins.  The maximum distance between such access structures shall not exceed three hundred (300) feet.

Geotextile materials used in the construction of exfiltration trenches shall be in accordance with the criteria of FDOT “Roadway and Traffic Design Standards”, latest edition, Index no. 199.

Flood Protection

Method of Discharge

Connection to Public System

All development shall drain via positive outlets to a public system of adequate capacity. Such system may consist of an existing pipe of adequate capacity to accept the additional discharge generated from the project, a public canal or lake.  If a connection to an existing system is proposed, calculations shall be submitted to prove that it can accept the proposed discharge in addition to existing areas.

The connection to a public drainage system shall be at no cost to the City.

Stand-Alone System

Land locked developments that do not have an adequate discharge point will have the option to build a system connected to an existing lake or canal, or to design a stand alone drainage system by detaining the runoff volume from the 100-Year/1-Day storm event on site with no impact to adjacent roadways or developments.

Calculations shall be submitted to show that the proposed development will retain water on site up to the 100-Year/1-Day storm elevation with no impact to adjacent roadways or developments. Such calculations shall also show that the detained water will be drawn down to the design water elevation within 10 days.

Design Storm Stage Elevations

Drainage calculations shall show that the 10-Year/1-Day storm stage elevation is equal to, or lower than the lowest catch basin rim elevation within the roadway or parking area.

Drainage calculations shall show that the 25-Year/3-Day storm stage elevation is equal to, or lower than the site perimeter elevation.

Drainage calculations shall show that the minimum finished floor elevation is at or above the 100-Year/3-Day storm stage elevation.

Design Parameters

Drainage Pipes and Culverts

Materials

All drainage pipe installed within public rights of way shall be reinforced concrete.

Acceptable pipe materials for use on private property are: reinforced concrete (RCP), corrugated aluminum (CAP), high density polyethylene (HDPE), and cast iron (CIP).

Roughness Coefficients.  Manning’s “n” values used in all drainage calculations submitted to the City for review shall be as follows:

Reinforced concrete: 0.013

Corrugated aluminum pipe: 0.024

High Density Polyethylene: 0.011

Cast Iron: 0.013

Minimum Cover.  Minimum cover for all drainage pipes shall be designed in accordance with FDOT “Roadway and Traffic Design Standards”, latest edition, Index no. 205, but shall never be less than eighteen (18) inches.

Pipe and Culvert Ends shall have concrete headwalls to protect from undermining and provide a readily maintainable entrance/exit for stormwater flow.  Concrete headwalls designed in accordance with FDOT roadway and traffic design standards, latest edition, Index no. 250 through 255 end sections.

Rip-rap is not an acceptable means of end protection or soil stabilization.

Drainage Structures

Materials.  All drainage structures, including inlets, manholes and end walls shall be pre-cast reinforced concrete.

Minimum thickness of walls, base and slabs shall be eight (8) inches.

Maintenance Access.  The maximum pipe lengths between access points consisting of an approved manhole or inlet, shall be designed in accordance with the FDOT drainage manual, latest edition, but shall not exceed the distances shown below:

for 15” through 18” pipe:

300 feet

for 24” through 36” pipe:

400 feet

for pipes larger than 36”:

500 feet 

Minimum Sump.  A minimum sump of eighteen (18) inches shall be provided below the invert of the lowest pipe in all inlet and manhole structures to prevent sediment from reaching the discharge point.

Aprons.  All structures having a lid or grate located in a grassy area shall have a two (2) foot concrete apron all around to prevent the grass from covering the top.

Sediment Control.  All inlets shall be protected from sediment laden storm runoff until completion of all construction operations that may contribute sediment to the inlet.

Coefficients of Runoff used in all drainage calculations provided to the City for review shall be as follows:

For grassed or other pervious areas: 0.50

For paved or other impervious areas: 0.95

Design Water Elevations

For the C-14 drainage basin shall be 7.0 MSL

For the C-13 drainage basin shall be 6.0 MSL

Time of Concentration

The minimum time of concentration shall be ten (10) minutes.

The maximum time of concentration shall be thirty (30) minutes.

Retention Areas

The maximum slope for the banks of dry retention areas shall not exceed three (3) to one (1) horizontal to vertical, except for any areas within five (5) feet from a sidewalk in which the slope shall not exceed four (4) to one (1) horizontal to vertical.

The minimum width of the bottom of dry retention areas shall not be less than three (3) feet.

The banks and bottom of retention areas shall be covered with sod.

All drainage retention areas shall be connected to the on-site drainage system with a drainage inlet/outlet.

Canals and Lakes

Canals dedicated to the public shall have a minimum right-of-way width of eighty (80) feet as measured at the design water elevation. Lakes dedicated to the public shall have a minimum surface water width of one hundred fifty (150) feet. A maintenance easement twenty (20) feet in width shall be provided adjacent to the entire boundary of a lake or canal.

The elevation of the bottom at the center of the canal or lake shall bee a minimum of twelve (12) feet below the design water elevation. The side slopes of the canal or lake shall be designed in accordance with the City of Tamarac Code and Standard details.

All canals and lakes shall connect directly or indirectly to the secondary canal system permitted by the South Florida Water Management District.

4.1.2 Accessible Site and Exterior Facilities: New Construction. 
This edition of the code does not apply to buildings, structures, or facilities which were either under construction or under contract for construction on October 1, 1997.

Nothing in this code shall be construed to relieve the owner of any building, structure or facility from the duty to provide vertical accessibility to all levels above and below the occupiable grade level, regardless of whether the code requires an elevator to be installed in such buildings, structures or facilities except (1) elevator pits, elevator penthouses, mechanical rooms, piping or equipment catwalks, and automobile lubrication and maintenance pits and platforms; (2) unoccupiable spaces, such as rooms, enclosed spaces, and storage spaces that are not designed for human occupancy, for public accommodations, or for work areas; and (3) occupiable spaces and rooms that are not open to the public and that house no more than five persons including, but not limited to, equipment control rooms and projection booths. However, as provided in s. 553.509, Florida Statutes, buildings, structures, and facilities must, at a minimum, comply with the requirements of the Americans with Disabilities Act (ADA) Accessibility Guidelines. Therefore, facilities subject to the ADA may be required to provide vertical access to areas otherwise exempt under 4.1.3(5)(3) of this code.

An accessible site shall meet the following minimum requirements: 

(1) At least one accessible route complying with 4.3 shall be provided within the boundary of the site from public transportation stops, accessible parking spaces, passenger loading zones if provided, and public streets or sidewalks, to an accessible building entrance. 

(2) At least one accessible route complying with 4.3 shall connect accessible buildings, accessible facilities, accessible elements, and accessible spaces that are on the same site. 

(3) All objects that protrude from surfaces or posts into circulation paths shall comply with 4.4.

(4) Ground surfaces along accessible routes and in accessible spaces shall comply with 4.5.

(5) Parking Spaces
(a) If parking spaces are provided for self-parking by employees or visitors, or both, then accessible spaces complying with 4.6 shall be provided in each such parking area. Such spaces shall be designed and marked for exclusive use of those individuals who have a severe physical disability and have permanent or temporary mobility problems that substantially impair their ability to ambulate and who have been issued either a disabled parking permit under S. 316.1958 or S. 320.0848, Florida Statutes, or a license plate under S. 320.084, S. 320.0842, S. 320.0843, or S.320.0845, Florida Statutes. The number of accessible parking spaces shall comply with the table below and the following: 

Total Parking in Lot Required Minimum Number of Accessible Spaces



1 to 25............................................................................1 

26 to 50..........................................................................2

51 to 75..........................................................................3

76 to 100........................................................................4

101 to 150......................................................................5

151 to 200......................................................................6

201 to 300......................................................................7

301 to 400......................................................................8

401 to 500......................................................................9

501 to 1000....................................................................2% of total

1001 and over........................................20 plus 1 for each 100 over 1000

(i) One space in the immediate vicinity of a publicly-owned or leased building which houses a governmental entity or a political subdivision, including, but not limited to, state office buildings and courthouses; if no parking for the public is provided on the premises of the building;

(ii) One space for each 150 metered on-street parking spaces provided by state agencies and political subdivisions.

(iii) The number of parking spaces for disabled persons shall be increased on the basis of demonstrated and documented need.

(b) In parking structures one in every eight accessible spaces, but not less than one, shall be "van accessible" and shall be designed as required by 4.6.3. The vertical clearance at such spaces shall comply with 4.6.5. All such spaces may be grouped on one level of a parking structure. When such spaces are provided in a parking structure and only one in eight meet the height requirement of 4.6.5, they shall be designated as required by 4.6.4.

(c) If passenger loading zones are provided, then at least one passenger loading zone shall comply with 4.6.6.

(d) At facilities providing medical care and other services for persons with mobility impairments, parking spaces complying with 4.6 shall be provided in accordance with 4.1.2(5)(a) except as follows:

(i) Outpatient units and facilities: 10 percent of the total number of parking spaces provided serving each such outpatient unit or facility;

(ii) Units and facilities that specialize in treatment or services for persons with mobility impairments; 20 percent of the total number of parking spaces provided serving each such unit or facility.

(e) Valet parking: valet parking facilities shall provide a passenger loading zone complying with 4.6.6 located on an accessible route to the entrance of the facility. Paragraphs 5(a), 5(b), and 5(d) of this section do not apply to valet parking facilities.

(f) State agencies and political subdivisions having jurisdiction over street parking, or publicly owned or operated parking facilities are not required to provide a greater right-of-way width than would otherwise be planned under regulations, guidelines, or practices normally applied to new development.

(g) Theme park (see Section 12). 

(6) If toilet facilities are provided on a site, then each such public or common use toilet facility shall comply with 4.22. If bathing facilities are provided on a site, then each such public or common use bathing facility shall comply with 4.23.

For single user portable toilet or bathing units clustered at a single location, at least 5% but no less than one toilet unit or bathing unit complying with 4.22 or 4.23 shall be installed at each cluster whenever typical inaccessible units are provided. Accessible units shall be identified by the International Symbol of Accessibility.

EXCEPTION: Portable toilet units at construction sites used exclusively by construction personnel are not required to comply with 4.1.2(6).

(7) Building Signage. Signs which designate permanent rooms and spaces shall comply with 4.30.1, 4.30.4, 4.30.5 and 4.30.6. Other signs which provide direction to, or information about, functional spaces of the building shall comply with 4.30.1, 4.30.2, 4.30.3, and 4.30.5. Elements and spaces of accessible facilities which shall be identified by the International Symbol of Accessibility and which shall comply with 4.30.7 are:

(a) Parking spaces designated as reserved for individuals with disabilities;

(b) Accessible passenger loading zones;

(c) Accessible entrances when not all are accessible (inaccessible entrances shall have directional signage to indicate the route to the nearest accessible entrance); 

(d) Accessible toilet and bathing facilities when not all are accessible. 

4.3 ACCESSIBLE ROUTE
4.3.1 General. All walks, halls, corridors, aisles, skywalks, tunnels, and other spaces that are part of an accessible route shall comply with 4.3.

4.3.2 Location. 

(1) At least one accessible route within the boundary of the site shall be provided from public transportation stops, accessible parking, and accessible passenger loading zones, and public streets or sidewalks to the accessible building entrance they serve. The accessible route shall, to the maximum extent feasible, coincide with the route for the general public.

(2) At least one accessible route shall connect accessible buildings, facilities, elements, and spaces that are on the same site.

(3) At least one accessible route shall connect accessible building or facility entrances with all accessible spaces and elements and with all accessible dwelling units within the building or facility.

(4) An accessible route shall connect at least one accessible entrance of each accessible dwelling unit with those exterior and interior spaces and facilities that serve the accessible dwelling unit.

4.3.3 Width. The minimum clear width of an accessible route shall be 36 in (915 mm) except at doors (see 4.13.5 and 4.13.6). If a person in a wheelchair must make a turn around an obstruction, the minimum clear width of the accessible route shall be as shown in Fig. 7(a) and Fig. 7(b).

EXCEPTION: 
Curb ramps that are a part of a required means of egress shall be not less than 44 inches (1118 mm) wide.

4.3.4 Passing Space. If an accessible route has less than 60 in (1525 mm) clear width, then passing spaces at least 60 in by 60 in (1525 mm by 1525 mm) shall be located at reasonable intervals not to exceed 200 ft (61 m). A T-intersection of two corridors or walks is an acceptable passing place.

4.3.5 Head Room. Accessible routes shall comply with 4.4.2. 

4.3.6 Surface Textures. The surface of an accessible route shall comply with 4.5.

4.3.7 Slope. An accessible route with a running slope greater than 1:20 is a ramp and shall comply with 4.8. Nowhere shall the cross slope of an accessible route exceed 1:50.

4.3.8 Changes in Level. Changes in levels along an accessible route shall comply with 4.5.2. If an accessible route has changes in level greater than ½ in (13 mm), then a curb ramp, ramp, elevator, or platform lift (as permitted in 4.1.3 and 4.1.6) shall be provided that complies with 4.7, 4.8, 4.10, or 4.11, respectively. An accessible route does not include stairs, steps, or escalators. See definition of "egress, means of" in 3.5 (see Fig. 7(c) and Fig. 7(d)).

4.3.9 Doors. Doors along an accessible route shall comply with 4.13. 

4.3.10 Egress. Accessible routes serving any accessible space or element shall also serve as a means of egress for emergencies or connect to an accessible area of rescue assistance. 

4.3.11 Areas of Rescue Assistance.
4.3.11.1 Location and Construction. An area of rescue assistance shall be one of the following:

(1) A portion of a stairway landing within a smoke proof enclosure (complying with local requirements).

(2) A portion of an exterior exit balcony located immediately adjacent to an exit stairway when the balcony complies with local requirements for exterior exit balconies. Openings to the interior of the building located within 20 feet (6 m) of the area of rescue assistance shall be protected with fire assemblies having a three-fourths hour fire protection rating.

(3) A portion of a one-hour fire-resistive corridor (complying with local requirements for fire-resistive construction and for openings) located immediately adjacent to an exit enclosure.

(4) A vestibule located immediately adjacent to an exit enclosure and constructed to the same fire-resistive standards as required for corridors and openings.

(5) A portion of a stairway landing within an exit enclosure which is vented to the exterior and is separated from the interior of the building with not less than one-hour fire-resistive doors.

(6) When approved by the appropriate local authority, an area or a room which is separated from other portions of the building by a smoke barrier. Smoke barriers shall have a fire-resistive rating of not less than one hour and shall completely enclose the area or room. Doors in the smoke barrier shall be tight-fitting smoke- and draft-control assemblies having a fire-protection rating of not less than 20 minutes and shall be self-closing or automatic closing. The area or room shall be provided with an exit directly to an exit enclosure. Where the room or area exits into an exit enclosure which is required to be of more than one-hour fire-resistive construction, the room or area shall have the same fire-resistive construction, including the same opening protection, as required for the adjacent exit enclosure.

(7) An elevator lobby when elevator shafts and adjacent lobbies are pressurized as required for smoke proof enclosures by local regulations and when complying with requirements herein for size, communication, and signage. Such pressurization system shall be activated by smoke detectors on each floor located in a manner approved by the appropriate local authority. Pressurization equipment and its duct work within the building shall be separated from other portions of the building by a minimum two-hour fire-resistive construction. 

4.3.11.2 Size. Each area of rescue assistance shall provide at least two accessible areas each being not less than 30 inches by 48 inches (760 mm by 1220 mm). The area of rescue assistance shall not encroach on any required exit width. The total number of such 30-inch by 48-inch (760 mm by 1220 mm) areas per story shall be not less than one for every 200 persons of calculated occupant load served by the area of rescue assistance.

EXCEPTION: The appropriate local authority may reduce the minimum number of 30-inch by 48-inch (760 mm by 1220 mm) areas to one for each area of rescue assistance on floors where the occupant load is less than 200. 

4.3.11.3 Stairway Width. Each stairway adjacent to an area of rescue assistance shall have a minimum clear width of 48 inches between handrails. 

4.3.11.4 Two-way Communication. A method of two-way communication, with both visible and audible signals, shall be provided between each area of rescue assistance and the primary entry. The fire department or appropriate local authority may approve a location other than the primary entry.

4.3.11.5 Identification. Each area of rescue assistance shall be identified by a sign which states "AREA OF RESCUE ASSISTANCE" and displays the international symbol of accessibility. The sign shall be illuminated when exit sign illumination is required. Signage shall also be installed at all inaccessible exits and where otherwise necessary to clearly indicate the direction to areas of rescue assistance. In each area of rescue assistance, instructions on the use of the area under emergency conditions shall be posted adjoining the two-way communication system.

4.5 GROUND AND FLOOR SURFACES
4.5.1 General. Ground and floor surfaces along accessible routes and in accessible rooms and spaces including floors, walks, ramps, stairs, and curb ramps, shall be stable, firm, slip-resistant, and shall comply with 4.5. 

4.5.2 Changes in Level. Changes in level up to 1/4 in (6 mm) may be vertical and without edge treatment (see Fig. 7(c)). Changes in level between 1/4 in and ½ in (6 mm and 13 mm) shall be beveled with a slope no greater than 1:2 (see Fig. 7(d)). Changes in level greater than ½ in (13 mm) shall be accomplished by means of a ramp that complies with 4.7 or 4.8.

4.5.3 Carpet. If carpet or carpet tile is used on a ground or floor surface, then it shall be securely attached; have a firm cushion, pad, or backing, or no cushion or pad; and have a level loop, textured loop, level cut pile, or level cut/uncut pile texture. The maximum pile thickness shall be ½ in (13 mm) (see Fig. 8(f)). Exposed edges of carpet shall be fastened to floor surfaces and have trim along the entire length of the exposed edge. Carpet edge trim shall comply with 4.5.2.

4.5.4 Gratings. If gratings are located in walking surfaces, then they shall have spaces no greater than ½ in (13 mm) wide in one direction (see Fig. 8(g)). If gratings have elongated openings, then they shall be placed so that the long dimension is perpendicular to the dominant direction of travel (see Fig. 8(h)).

4.6 PARKING AND PASSENGER LOADING ZONES
4.6.1 Minimum Number. Parking spaces required to be accessible by 4.1 shall comply with 4.6.2 through 4.6.5. Passenger loading zones required to be accessible by 4.1 shall comply with 4.6.5 and 4.6.6.

4.6.2 Location. Accessible parking spaces serving a particular building shall be located on the shortest safely accessible route of travel from adjacent parking to an accessible entrance. In parking facilities that do not serve a particular building, accessible parking shall be located on the shortest accessible route of travel to an accessible pedestrian entrance of the parking facility. In buildings with multiple accessible entrances with adjacent parking, accessible parking spaces shall be dispersed and located closest to the accessible entrances. 

(1) All spaces must be located on an accessible route no less than 44 inches wide so that users will not be compelled to walk or wheel behind parked vehicles.

(2) If a theme park or entertainment complex (as defined in s. 509.013(9), Florida Statutes, see definitions) provides parking in several lots or areas from which access to the theme park or entertainment complex is provided, a single lot or area may be designated for parking by persons who have disabilities, if the lot or area is located on the shortest safely accessible route to an accessible entrance to the theme park or entertainment complex or to transportation to such accessible entrance.

(3) On-street parallel parking spaces must be located either at the beginning or end of a block or adjacent to alley entrances.

4.6.3 Parking Spaces.
Each parking space must be no less than 12 feet wide. Parking access aisles must be no less than 5 feet wide and must be part of an accessible route to the building or facility entrance. Two accessible spaces may share a common access aisle (see Fig. 9(a)). The access aisle shall be striped diagonally to designate it as a no-parking zone. Curb ramps must be located outside of the disabled parking spaces and access aisles.

EXCEPTION: If a theme park or entertainment complex in which are provided continuous attendant services for directing individuals to marked accessible parking spaces or designated lots for parking by persons who have disabilities, the park or complex may provide parking spaces that comply with the alternatives specified in Section 12. 

Parked vehicle overhangs shall not reduce the clear width of an accessible route. Parking spaces and access aisles shall be level with surface slopes not exceeding 1:50 (2%) in all directions.

Parallel parking spaces must be even with surface slopes, may match the grade of the adjacent travel lane, and must not exceed a cross slope of 1:50, where feasible. Such spaces shall be designed per 4.6.2 through 4.6.5. 

EXCEPTION: Access aisles are not required.

Curbs adjacent to such spaces must be of a height that will not interfere with the opening and closing of motor vehicle doors. 

4.6.4 Signage.

Each accessible parking space must be prominently outlined with blue paint, and must be repainted as necessary, to be clearly distinguishable as a parking space designated for persons who have disabilities and must be posted with a permanent above-grade sign bearing the international symbol of accessibility, meeting the requirements of color and design approved by the Department of Transportation, of 4.30.7 and the caption "PARKING BY DISABLED PERMIT ONLY." Such sign erected after October 1, 1996, must indicate the penalty for illegal use of the space.

Van accessible parking spaces located within a parking structure shall have an additional sign "Van-Accessible" mounted below the symbol of accessibility. Such signs shall be located so they cannot be obscured by a vehicle parked in the space.

A theme park or an entertainment complex as defined in Section 509.013(9), Florida Statutes, in which accessible parking is located in designated lots or areas, the signage indicating the lot as reserved for accessible parking may be located at the entrances to the lot in lieu of a sign at each parking space.

EXCEPTION: Theme parks or entertainment complexes providing alternative parking spaces pursuant to the exception to 4.6.3 shall provide the "Van Accessible" sign complying with this section.

4.6.5 Vertical Clearance. Provide minimum vertical clearance of 114 inches (2895 mm) at accessible passenger loading zones and along at least one vehicle access route to such areas from site entrance(s) and exit(s). At parking spaces complying with 4.1.2(5)(b), provide minimum vertical clearance of 98 inches (2490 mm) at the parking space and along at least one vehicle access route to such spaces from site entrance(s) and exit(s).

Every nonresidential structure built on or after January 1, 1991, which is designed to use covered or underground parking as the primary available parking space, shall design the covered or underground parking facility to maintain a minimum height for the portion of the street- accessible level of the parking facility directly over van accessible parking spaces and for providing ingress and egress to such parking spaces of at least 98 inches. Signs shall be posted to warn operators of permanent disability-equipped vans that they cannot pass beyond a certain point due to height limitations. If compliance with this minimum height clearance requirement will cause the structure to exceed local height limitations imposed by local zoning, planning, or fire ordinances, or will result in the imposition of any additional requirements of such ordinances, the structure may exceed the height limitation specified in those codes as necessary to comply with the requirements of this section and is exempt from such additional requirements. Structures for which the plans were sealed by an architect prior to January 1, 1991, are exempt from this section. 

4.6.6 Passenger Loading Zones. Passenger loading zones shall provide an access aisle at least 60 inches (1525 mm) wide and 20 feet (240 in)(6100 mm) long adjacent and parallel to the vehicle pull-up space (see Fig. 10). If there are curbs between the access aisle and the vehicle pull-up space, then a curb ramp complying with 4.7 shall be provided. Vehicle standing spaces and access aisles shall be level with surface slopes not exceeding 1:50 (2%) in all directions.

4.7 CURB RAMPS.
4.7.1 Location. Curb ramps complying with 4.7 shall be provided wherever an accessible route crosses a curb.

Curb ramps must be located outside of disabled parking spaces and access aisles.

4.7.2 Slope. Slopes of curb ramps shall comply with 4.8.2. The slope shall be measured as shown in Fig. 11. Transitions from ramps to walks, gutters, or streets shall be flush and free of abrupt changes. Maximum slopes of adjoining gutters, road surface immediately adjacent to the curb ramp, or accessible route shall not exceed 1:20.

4.7.3 Width. The minimum width of a curb ramp shall be 36 inches (915 mm), exclusive of flared sides.

EXCEPTION: Curb ramps that are a part of a required means of egress shall be not less than 44 inches wide. 

4.7.4 Surface. Surfaces of curb ramps shall comply with 4.5.

4.7.5 Sides of Curb Ramps. 

Curb ramps located where pedestrians must use them and all curb ramps which are not protected by handrails or guardrails shall have flared sides with a slope not exceeding a ratio of 1:12. Curb ramps with returned curbs may be used where pedestrians would not normally walk across the ramp (see Fig. 12(b)).

4.7.6 Built-up Curb Ramps. Built-up curb ramps shall be located so that they do not project into vehicular traffic lanes (see Fig. 13). 

4.7.7 Detectable Warnings. A curb ramp shall have a detectable warning complying with 4.29.2. The detectable warning shall extend the full width and depth of the curb ramp.

4.7.8 Obstructions. Curb ramps shall be located or protected to prevent their obstruction by parked vehicles. 

4.7.9 Location at Marked Crossings. Curb ramps at marked crossings shall be wholly contained within the markings, excluding any flared sides (see Fig. 15).

4.7.10 Diagonal Curb Ramps. If diagonal (or corner type) curb ramps have returned curbs or other well-defined edges, such edges shall be parallel to the direction of pedestrian flow. The bottom of diagonal curb ramps shall have 48 inch (1220 mm) minimum clear space as shown in Fig. 15(c) and (d). If diagonal curb ramps are provided at marked crossings, the 48 inch (1220 mm) clear space shall be within the markings (see Fig. 15(c) and (d)). If diagonal curb ramps have flared sides, they shall also have at least a 24 inch (610 mm) long segment of straight curb located on each side of the curb ramp and within the marked crossing (see Fig. 15(c)).

4.7.11 Islands. Any raised islands in crossings shall be cut through level with the street or have curb ramps at both sides and a level area at least 48 inch (1220 mm) long between the curb ramps in the part of the island intersected by the crossings (see Fig 15(a) and (b)). 

4.8 RAMPS.
4.8.1 General. Any part of an accessible route with a slope greater than 1:20 shall be considered a ramp and shall comply with 4.8. 

4.8.2 Slope and Rise. The least possible slope shall be used for any ramp. The maximum slope of a ramp in new construction shall be 1:12. The maximum rise for any run shall be 30 inches (760 mm) (see Fig. 16). Curb ramps and ramps to be constructed on existing sites or in existing buildings or facilities may have slopes and rises as shown as allowed in 4.1.6(3)(a) if space limitations prohibit the use of a 1:12 slope or less (see 4.1.6).

4.8.3 Clear Width. The minimum clear width of a ramp shall be 36 in (915 mm).

EXCEPTION: Ramps that are part of a required means of egress shall be not less than 44 inches wide.

4.8.4 Landings. Ramps shall have level landings at bottom and top of each ramp and each ramp run. Landings shall have the following features:

(1) The landing shall be at least as wide as the ramp run leading to it.

(2) All landings on ramps shall be not less than 60 inches clear, and the bottom of each ramp shall have not less than 72 inches of straight and level clearance.

(3) If ramps change direction at landings, the minimum landing size shall be 60 inches by 60 in (1525 mm by 1525 mm).

(4) If a doorway is located at a landing, then the area in front of the doorway shall comply with 4.13.6. 

4.8.5 Handrails. If a ramp run has a rise greater than 6 in (150 mm) or a horizontal projection greater than 72 in (1830 mm), then it shall have handrails on both sides. Handrails are not required on curb ramps or adjacent to seating in assembly areas. Handrails shall comply with 4.26 and shall have the following features:

(1) Handrails shall be provided along both sides of ramp segments. The inside handrail on switchback or dogleg ramps shall always be continuous.

(2) Handrails on ramps which are not continuous shall extend not less than 18 inches beyond the sloped segment at both the top and bottom, and shall be parallel to the floor or ground surface. 

(3) The clear space between the handrail and the wall shall be 1-1/2 in (38 mm).

(4) Gripping surfaces shall be continuous.

(5) Top of handrail gripping surfaces shall be mounted between 34 in and 38 in (865 mm and 965 mm) above ramp surfaces.

(6) Ends of handrails shall be either rounded or returned smoothly to floor, wall, or post.

(7) Handrails shall not rotate within their fittings. 

4.8.6 Cross Slope and Surfaces. The cross slope of ramp surfaces shall be no greater than 1:50. Ramp surfaces shall comply with 4.5.

4.8.7 Edge Protection. Ramps and landings with drop-offs shall have curbs, walls, railings, or projecting surfaces that prevent people from slipping off the ramp. Curbs shall be a minimum of 2 in (50 mm) high (see Fig. 17).

4.8.8 Outdoor Conditions. Outdoor ramps and their approaches shall be designed so that water will not accumulate on walking surfaces. 

4.14 ENTRANCES.
4.14.1 Minimum Number. Entrances required to be accessible by 4.1 shall be part of an accessible route complying with 4.3. Such entrances shall be connected by an accessible route to public transportation stops, to accessible parking and passenger loading zones, and to public streets or sidewalks if available (see 4.3.2(1)). They shall also be connected by an accessible route to all accessible spaces or elements within the building or facility.

4.14.2 Service Entrances. A service entrance shall not be the sole accessible entrance unless it is the only entrance to a building or facility (for example, in a factory or garage).

4.29 DETECTABLE WARNINGS.

4.29.1 General. Detectable warnings required by 4.1 and 4.7 shall comply with 4.29.

4.29.2 Detectable Warnings on Walking Surfaces.
(1) All detectable warning surfaces required by the code shall be governed by the requirements of American National Standards Institute A117.1-1986.

(2) Detectable Warnings on Walking Surfaces. Detectable warning textures on walking surfaces shall consist of exposed aggregate concrete, cushioned surfaces made of rubber or plastic, raised strips, or grooves. Textures shall contrast with that of the surrounding surface. Raised strips or grooves shall comply with Fig. 40(a) and (b). Grooves may be used indoors only.

4.29.3 Detectable Warnings on Doors To Hazardous Areas. (Reserved). 

4.29.4 Detectable Warnings at Stairs. (Reserved). 

4.29.5 Detectable Warnings at Hazardous Vehicular Areas. If a walk crosses or adjoins a vehicular way, and the walking surfaces are not separated by curbs, railings, or other elements between the pedestrian areas and vehicular areas, the boundary between the areas shall be defined by a continuous detectable warning which is 36 in (915 mm) wide, complying with 4.29.2. 

4.29.6 Detectable Warnings at Reflecting Pools. The edges of reflecting pools shall be protected by railings, walls, curbs, or detectable warnings complying with 4.29.2. 

4.29.7 Standardization. (Reserved). 

10.2 Bus Stops And Terminals.
10.2.1 New Construction.
(1) Where new bus stop pads are constructed at bus stops, bays or other areas where a lift or ramp is to be deployed, they shall have a firm, stable surface; a minimum clear length of 96 inches (measured from the curb or vehicle roadway edge) and a minimum clear width of 60 inches (measured parallel to the vehicle roadway) to the maximum extent allowed by legal or site constraints; and shall be connected to streets, sidewalks or pedestrian paths by an accessible route complying with 4.3 and 4.4. The slope of the pad parallel to the roadway shall, to the extent practicable, be the same as the roadway. For water drainage, a maximum slope of 1:50 (2%) perpendicular to the roadway is allowed.

(2) Where provided, new or replaced bus shelters shall be installed or positioned so as to permit a wheelchair or mobility aid user to enter from the public way and to reach a location, having a minimum clear floor area of 30 inches by 48 inches, entirely within the perimeter of the shelter. Such shelters shall be connected by an accessible route to the boarding area provided under paragraph (1) of this section.

(3) Where provided, all new bus route identification signs shall comply with 4.30.5. In addition, to the maximum extent practicable, all new bus route identification signs shall comply with 4.30.2 and 4.30.3. Signs that are sized to the maximum dimensions permitted under legitimate local, state or federal regulations or ordinances shall be considered in compliance with 4.30.2 and 4.30.3 for purposes of this section.

EXCEPTION: Bus schedules, timetables, or maps that are posted at the bus stop or bus bay are not required to comply with this provision. 

10.2.2 Bus Stop Siting and Alterations.
(1) Bus stop sites shall be chosen such that, to the maximum extent practicable, the areas where lifts or ramps are to be deployed comply with section 10.2.1(1) and (2).

(2) When new bus route identification signs are installed or old signs are replaced, they shall comply with the requirements of 10.2.1(3). 
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