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101
GENERAL PROVISIONS


These regulations shall be known as the City of Scottsbluff Standards and Specifications for the


Design and Construction of Public Improvements, 1996 Edition, and may be cited as such and shall


be referred to herein as the Standards and Specifications. They were adopted by the City of


Scottsbluff City Council on June 24, 1996.

102
DEFINITIONS AND ABBREVIATIONS


102.1  Definitions


       
Whenever the following terms are used in these Standards and Specifications they shall be



defined as follows:



Bonds - Performance, labor or material payment bonds, irrevocable letters of credit and



other instruments of security furnished to the City by the Responsible Party as surety in



accordance with the Developer's Agreement or other Agreements with the City.



City - The City of Scottsbluff, Nebraska, its City Council, the City Manager or the City



Manager's designee, or other official, body or agency designated by charter or ordinance



to act in its behalf.



City Engineer - The City of Scottsbluff Engineer who may be appointed by the City



Council, City Manager or its designee.



City Code - The latest, officially adopted City of Scottsbluff Municipal Code.



Common Facilities - Facilities serving, or held in common title, by the Responsible



Parties or occupants of two or more dwelling units or commercial or industrial



enterprises and covered by these Standards and Specifications.



Contractor - A person, partnership, corporation, or other legal entity who undertakes



to construct, install, alter, move, demolish, repair, excavate or add to any public



improvements or common facilities covered by these Standards and Specifications.



Includes subcontractors.



Controller - A complete electrical or solid state mechanism for controlling the operation



of a traffic signal, including the timer and all necessary auxiliary apparatus mounted in



a cabinet. (see also - Irrigation Controller).



Coordinated Control - operation of two or more traffic control signal installations with



definite interrelation.



Days - Calendar days, unless otherwise specified.



Developer - The person who is improving a parcel of land within the City and who may or



may not be the owner of said property.



Developer's Agreement - means an agreement by a developer with the City which clearly



establishes the developer's responsibility regarding project phasing, the provision of



public and private facilities and improvement and any other mutually agreed to terms and



requirements adopted by the City.



Director of Public Works - A person or firm appointed by the City Council, City Manager,



or his or her designee.



Equipment - All machinery and equipment, together with the necessary supplies for upkeep



and maintenance, and tools and apparatus, necessary for the proper construction and



acceptable completion of the work.



Final Acceptance - The date on which the City agrees to accept warranted work.



Fixed-Time Signal - A type of traffic control signal which directs traffic in accordance



with a predetermined time schedule.



gpcd - Gallons per capita per day.



gpm - Gallons per minute.



GRC - Galvanized Rigid Conduit.



Initial Acceptance - The date on which the City agrees to accept the work under contract;



this date usually follows the final walkthrough and completion of all "punch list" items,



and is also commonly referred to as the date of substantial completion. The warranty



period usually begins on the date of initial acceptance.



Inspector - The authorized representative of the City Engineer assigned to make detailed



inspection of construction work to assure compliance with these Standards and



Specifications and the plans as approved by the City.



Irrigation Controller - A fully automatic, electrically operated mechanism used to



regulate the timing of irrigation valve operations.



Lens - A part of the optical unit that redirects the light coming from the reflector.



It may be referred to as the redirecting cover glass or roundel.



MGD - Million gallons per day.



May - shall be interpreted as being permissive unless otherwise stated by the City



Council, Mayor or his or her designee.



Normal Work Hours - 7:30 a.m. - 4:00 p.m., Monday through Friday, except holidays.



Owner - Any individual, corporation, partnership, or other legal entity holding



controlling title on property which is the subject of improvements covered by these



Standards and Specifications or which are intended to come under the ownership or



control of the City.

Planning and Building Official - The Planning and Building Official of the City of



Scottsbluff or his or her designee.



Plans - Profiles, cross sections, drawings, and supplemental drawings, approved by



the City which show the locations, character, dimensions or details of the work.



psi - Pounds per square inch.



Public Improvements - Improvements under the ownership or control of the City including



but not limited to the components of the water system, sewer system, street system,



park system, and storm drainage system covered by these Standards and Specifications.



The term also includes similar improvements being built in connection with a



subdivision which are intended to be dedicated to the City.



PVC (Polyvinyl Chloride) - A strong, tough plastic based on resins made by the



polymerization of vinyl chloride or copolymerization of vinyl chloride with minor



amounts (not over 50%) of other unsaturated compounds, which are fashioned into



sheets, tubing, pipe, conduit, containers, insulation, etc.



Responsible Party - Any individual, corporation, partnership or other legal entity



involved in developing improvements covered by these Standards and Specifications.



Includes subcontractors, contractors, developers, and owners, as applicable in the



development process.



Right-of-way (ROW) - An area dedicated to public use for pedestrian, equestrian or



vehicular movement; railroads; public utilities; water and sanitary sewer



facilities and storm sewer facilities.



Service Area - shall mean that area, whether inside or outside city limits, that



receives water and/or sanitary sewer service from the City of Scottsbluff.



Shall - shall be interpreted as being mandatory.



Special Provisions - Special directions, provisions or requirements peculiar to the



project and not otherwise detailed or set forth in the specification.



Standards and Specifications - The body of directions, provisions, and requirements



contained herein, describing the method or manner of construction and the qualities



and  quantities of the materials and work to be furnished.



Street Superintendent - The Street Superintendent of the City of Scottsbluff or his or



her designee.



Supplier - An individual, firm or corporation having a direct contract with a



Responsible Party including any subcontractor for the manufacture or furnishing of



any part of the supplies and/or materials to be used at, or incorporated in, work at



the site.



Traffic Engineer - A person or firm appointed by the City Council, City Manager or his



or her designee.



Traffic Signal - A power-operated traffic control device, not a sign, by which traffic is



warned or is directed to take some specific action.



Warranty Period - shall be the time frame during which the Responsible Party is held



liable for all work performed and materials utilized prior to final acceptance by the



City of Scottsbluff. Typically one year after acceptance of any public improvements by



the City Council, City Manager or his or her designee.



Wastewater Superintendent - The Wastewater Superintendent of the City of Scottsbluff or



his or her designee.



Water Superintendent - The Water Superintendent of the City of Scottsbluff or his or her



designee.


102.2
Abbreviations



AAN - American Association of Nurserymen



AASHTO - American Association of State Highway and Transportation Officials



ACI - American Concrete Institute



AISC - American Institute of Steel Construction



ANSI - American National Standards Institute



APWA - American Public Works Association



ASA - American Standards Association



ASLA - American Society of Landscape Architects



ASTM - American Society for Testing and Materials



AWWA - American Water Works Association



CMP - Corrugated Metal Pipe



CMPA - Corrugated Metal Pipe Arch



DIP - Ductile Iron Pipe



FEMA - Federal Emergency Management Agency



FHWA - Federal Highway Administration



FIRM - Flood Insurance Rate Map



HERCP - Horizontal Elliptical Reinforced Concrete Pipe



IMSA - International Municipal Signal Association



ITE - Institute of Transportation Engineers



MUTCD - Manual on Uniform Traffic Control Devices



NDOR - Nebraska Department of Roads



NEC - National Electrical Code



NEMA - National Electrical Manufacturers Association



NOAA - National Oceanic and Atmosphere Administration



OSHA - Occupational Safety and Health Act



RCBC - Reinforced Concrete Box Culvert



RCP - Reinforced Concrete Pipe



SCS - Soil Conservation Service



SPP - Structural Plate Pipe



SPPA - Structural Plate Pipe Arch



UD&FCD - Urban Drainage and Flood Control District



UL - Underwriters Laboratories, Inc.



USDA - United States Department of Agriculture



USGS - United States Geological Survey


102.3
Terms



Whenever, in these Standards and Specifications the words "as ordered", "as directed",



"as required", "as permitted", "as allowed", or words or phrases of like meaning are



used, it shall be understood that the order, direction, requirement, permission, or



allowance of the City is intended.



Similarly, the words "approved", "reasonable", "suitable", "acceptable", "properly",



"satisfactory", or words of like meaning, unless otherwise specified herein, shall



mean approved, reasonable, suitable, acceptable, proper, or satisfactory in the



judgement of the City.



Whenever, in these Standards and Specifications, the words "City Engineer" or



"Traffic Engineer" are used, it shall be understood that the City employee named



therein shall be whoever is designated by the City Manager.


102.4
Specifications by Reference



All applicable specifications of agencies or organizations listed in subsection 102.2



are made a portion of these Standards and Specifications by reference and shall be the



latest edition or revision thereof.

103
PURPOSE


The purpose of these Standards and Specifications is to provide minimum standards to safeguard


life of limb, health, property and public welfare by regulating the design of, construction of,


choice of materials used for, location of, maintenance and use of all public improvements and


common facilities. These include, but are not limited to, sanitary sewer systems, water supply


systems, private utility service lines to water and sewer, public and private storm drainage


systems, streets, open space, parks and recreation facilities, traffic signals and devices,


public and private parking lots and appurtenances thereto. All equipment and material shall be


new unless approved by the City.


103.1
Scope



The provisions of these Standards and Specifications shall apply to the planning,



design, construction, enlargement, alteration, moving, removal, conversion, demolition,



repair, and excavation of any public improvements or common facilities specifically



regulated herein. These Standards and Specifications present the minimum standards



for construction of public improvements completed by Responsible Parties which are



intended for dedication to and ownership by the City. These Standards and Specifications


do not relate to the City's Capital Improvement Projects. With the exception of



maintenance practices, the City shall follow these Standards and Specifications where



practicable. These Standards and Specifications include the Utility Standards and



Specifications as adopted by the City.



In the case of those improvements that are required by the City, and are not



specifically covered in these Standards and Specifications, the City will require the



Responsible Party to follow applicable local, state and federal guidelines, or



standards promulgated by professional organizations. The City Engineer should be



consulted for guidance on proper references.



Alterations, additions, or repairs to existing improvements shall comply with all



requirements of these Standards and Specifications, unless specifically exempted



by the City Engineer.



(a)  Alternate Materials and Methods of Construction



     The provisions of these Standards and Specifications are not intended to prevent




the use of any material or method of construction not specifically prescribed by




these procedures, provided any alternate is approved in writing by the City




Engineer and thus authorized by the City.




The City Engineer shall require that sufficient evidence or proof be submitted




to substantiate any request that may be made regarding the alternate method or




material. The details of any action granting approval of an alternate shall be




recorded and entered in the files of the City.



(b)
Variances




Whenever there are practical difficulties involved in carrying out the




provisions of these Standards and Specifications, the City Engineer may grant




variances for individual cases, provided that the City Engineer shall first




find that a special individual reason makes these procedures impractical and




that the variance is in conformance with the intent and purpose of these




Standards and Specifications, and providing that such variance does not lessen




any design requirement or any degree of integrity and shall result in a level of




safety, service and quality equal to or greater than that intended by the




application of the Standards and Specifications minimum requirements. The details




of any action granting modifications shall be recorded and entered in the files




of the City.



(c)
Tests




Whenever there is insufficient evidence of compliance with any provisions of




these Standards and Specifications or evidence that any material or construction




does not conform to the requirements herein, the City Engineer shall require that




the Responsible Party, at their expense, have tests performed which shall be used




as proof of compliance. These methods shall be as specified by these Standards




and Specifications or by other recognized test standards approved by the City




Engineer. If there are no recognized and accepted test methods for the proposed




alternate, the City Engineer shall determine test procedures. All tests shall be




made by an approved agency prior to testing by the City Engineer. Reports of such




tests shall be retained by the City.



(d)
Organization and Enforcement




The City Engineer is authorized and directed to enforce all provisions of these




Standards and Specifications. The City Engineer may appoint a civil engineer,




construction inspector, streets operations supervisor, police officer or other




related technical officer or inspector, or other employee to act as an




authorized representative.




Whenever any work is being done contrary to the provisions of these Standards




and Specifications, the City Engineer may order the work stopped by a written




notice which shall be served on any persons engaged in the doing or causing of




such work to be done, and any such persons shall forthwith stop such work until




authorized by the City Engineer to proceed.



(e)
Liability




The City Engineer, or an authorized representative, charged with the




enforcement of these Standards and Specifications, acting in good faith and




without malice in the discharge of these duties, shall not thereby be




rendered personally liable for any damage that may accrue to persons or




property as a result of any act or by reason of any act or omission in the




discharge of these duties.



(f)
Violations




It shall be unlawful for any person, firm, or corporation to construct,




enlarge, alter, repair, move, improve, remove, excavate, convert, or




demolish any public improvements or common facilities or permit the same to be




done in violation of these Standards and Specifications. Contractors who violate




these Standards and Specifications shall be subject to legal action which may be




initiated by the City of Scottsbluff.



(g)
No Waiver of Legal Rights




The City shall not be precluded or estopped by any measurement, estimate, or




certificate made either before or after the completion and acceptance of the work




from showing the true amount and character of the work performed and materials




furnished by the Responsible Party, or from showing that any such measurement,




estimate or certificate is untrue or incorrectly made, or that the work or




materials do not conform in fact to these Standards and Specifications.


103.2
Traffic Control



The flow of traffic on public streets and roadways shall be maintained at all times



during construction in accordance with the rules, regulations and conditions as issued by



the Traffic Engineer. All devices and procedures shall comply with the current edition of



the Manual on Uniform Traffic Control Devices.



The Responsible Party shall be responsible for the provision of a safe travelway on



all roadways on and adjacent to the job site. The Responsible Party shall erect or



cause erection of proper traffic control warning devices around all excavations,



embankments and obstructions and shall be responsible for the proper maintenance of



said erected devices, in accordance with the approved traffic control plan.



The Responsible Party shall cause suitable warning lights or flares to be provided and



kept lighted at night or other times when visibility is limited.



The Responsible Party shall provide flagmen and/or off-duty police protection as may be



determined by the Traffic Engineer for the protection of the public, as well as workers



on the job site.



The Responsible Party shall coordinate with the Traffic Engineer so that arrangements



may be made by the Responsible Party for detours, parking, access to property adjacent



to work, etc., 48 hours prior to their need.



The Responsible Party shall not close any street or work within any portion of a street



ROW without receiving approval from the Traffic Engineer 48 hours prior to such closure.



It is the Responsible Party's responsibility to notify the Police and Fire Departments



having jurisdiction in the area of construction 24 hours prior to closing any street,



alley, or fire lane which has been authorized for closure by the Traffic Engineer. The



Responsible Party shall also notify the Police and Fire Departments immediately after



opening of any street, alley, or fire lane.



The Traffic Engineer shall close down work which is not controlled in accordance with



approved City barricading procedures or on projects which require approval from the



Traffic Engineer, which has not been obtained by the Responsible Party.



No work shall be allowed at signalized intersections or on other arterial roadways



which impedes normal traffic flow from 6:00 a.m. to 8:30 a.m., and 3:30 p.m. to 6:00



p.m., except during emergencies or with prior approval of the Traffic Engineer.


103.3
Street Cuts



The removal of pavement, sidewalks, driveways or curb and gutter shall be performed



in a neat and workmanlike manner. Where utilities must cross these facilities, the



exact width of the cut shall exceed the width of the trench at the subgrade by at



least 12 inches on either side of the cut. Portland Cement concrete or asphaltic



concrete surfaces shall be cut with a pavement saw to a depth of four inches, or



more than one-half existing thickness as requested by the City Engineer, prior to



breaking. Cutting shall be limited to straight liens and acute angles shall be



avoided.



Within streets pavement, driveways or street curbing areas, at the discretion of the



Engineer, native material may be used to within two feet of asphalt grade. Should



the native material be deemed unsuitable by the City Engineer, then the entire



trench shall be backfilled with granular backfill approved by the Engineer, placed and



compacted in lifts of six inches or less. The replacement of Portland Cement concrete



sidewalks, driveways or curb and gutter shall be to the same horizontal dimensions as



that removed for the utility installation. Portland Cement concrete sidewalks shall



have a minimum thickness of four inches and a thickening to six inches at driveway



locations. Portland Cement concrete driveways shall have a minimum thickness of



six inches.



Prior to proceeding with any work within the public right-of-way, the Responsible



Party shall obtain and submit for review a street cut application permit from the



City. The City shall specify minimum pavement sections for replacement on the basis



of standards developed by the City and the classification of the street cut for



utility installation.



Portland Cement concrete design mix shall conform to any and all applicable City



standards regarding streets, curb and gutter and sidewalks.


103.4
Protection of Existing Facilities



The Responsible Party shall notify the electrical and gas utility, telephone company,



cable television, and all other interested parties prior to beginning work and shall



have their facilities staked and located in the field in order to ensure that there



shall not be interruptions of these services during progress of the work. Existing



power lines, telephone lines, trees, shrubbery, fences, water mains and services, gas



mains and services, sewer mains and services, cables, conduits, drainage and irrigation



ditches and pipes, embankments and other structures in the vicinity of the work not



authorized to be removed, shall be supported and protected from damage by the



Responsible Party during the construction and until completion of work.



The Responsible Party shall preserve intact any underground pipes or other utilities



encountered during construction. The Responsible Party shall be liable for all damages



done to such existing facilities and structures and shall save the City harmless from



any liability or expense for injuries, damages or repairs to such facilities. The type,



size, approximate location and number of all known underground utilities may be shown



on all drawings. It shall be the responsibility of the Responsible Party to verify the



existence and location of all underground utilities along the route of the work.



In the event that it is determined during construction, through potholing or other



appropriate method, that any underground utility conduit, including sewers, water mains,



gas mains and drainage structures or any above ground utility facilities are required to



be relocated, the Responsible Party shall notify the utility owner well in advance of



approaching such utility so that arrangements with the City and/or owners of the affected



utility can be made without delay to the work. All relocations shall be done at the



designated party's expense and upon approval by the City Engineer.


103.5
Outages



In the event loss of service is necessary, the Responsible Party shall notify the City at



least 48 hours in advance. Such services shall in no case be interrupted for more than



four hours. Outages for school, medical clinics and various commercial businesses must



be conducted at approved times as specified by the owner or chief administrator of such



establishments and upon approval by the City Engineer. If outages for more than four



hours are necessary, they must be conducted at times to cause the least inconvenience to



the customers and upon the approval of the City Engineer. Under all circumstances, work



must be continuous until all customers are back in service. If, in the process of



installing a connection, there exists an industry or building that cannot be out of



water, as designated by the City Engineer, such as a hospital, appropriate temporary



means shall be taken to provide and convey water. The water and means of conveyance



shall be approved by the City Engineer and be at the Responsible Party's expense.


103.6
Safety



Machinery, equipment, materials and all hazards shall be guarded or eliminated in



accordance with the "Manual of Accident Prevention in Construction" of the Associated



General Contractors of America and all applicable Federal regulations, including OSHA,



state, county and municipal laws. No blasting shall be done without the approval of



the City. Safety equipment, devices and clothing shall be utilized by personnel where



required by federal, state and local laws.

104
SCOPE OF WORK


104.1
Work Conditions



(a)
Emergency Work




When, in the opinion of the City Engineer, the Responsible Party has not taken




sufficient precautions for the safety of the public or the protection of the work




to be constructed, or of adjacent structures or property which may be damaged by




processes of construction on account of such neglect, and an emergency may




arise and immediate action is considered necessary in order to protect public or




private interests, the City Engineer, with or without notice to the Responsible




Party, may provide suitable protection by causing such work to be done and




material to be furnished and placed as the City Engineer may consider necessary




and adequate. The cost and expense of such work and material so furnished shall




be borne by the Responsible Party and shall be paid within 30 calendar days upon




presentation of the invoice by the City.




The performance of such emergency work under the direction of the City Engineer




shall in no way relieve the Responsible Party of responsibility for damages which




may occur during or after such precaution has been taken.




In an emergency threatening loss of life or extensive damage to the work or to




adjoining property, and where the Responsible Party is unable to obtain special




instructions or authorization from the City Engineer after diligent attempts to




obtain such special instruction or authorization in sufficient time to take the




necessary action, the Responsible Party is hereby permitted to act to prevent




such threatening loss or damage.



(b)
Final Cleanup




The Responsible Party shall be responsible for daily clean-up on the project area




and shall remove and properly dispose of all surplus and discarded materials,




rubbish, and temporary structures from the project area and adjacent areas, and




where appropriate leave the project area swept and in a neat and presentable




condition. The Responsible Party shall restore all work areas which have been




damaged by the operations, to general conformity with the specifications for the




item or items involved, and to the original condition.




Responsible Party shall be responsible for keeping streets free of dirt, mud, and




any debris during construction, as required by current City codes/regulations,




and State regulations.




The Responsible Party shall inspect and clean the interior of all manholes and




catchbasins within the construction limits or impacted by the construction therein




by the activities of the Responsible Party.


104.2
Control of Work



(a)
Authority of City Engineer




The City Engineer shall have the authority to stop the work whenever such stoppage




may be deemed necessary. The City Engineer shall resolve all questions which arise




as to the quality and acceptability of materials furnished, work performed,




interpretation of the plans and specifications, and acceptable fulfillment of the




requirements of these Standards and Specifications.




The City Engineer shall resolve all questions which may arise relative to the




performance of the work with respect to these Standards and Specifications.



(b)
Authority and Duties of Inspector




Inspectors are authorized to inspect all work completed and all material furnished.




Inspections may extend to all or any part of the work and to the preparation,




fabrication, or manufacture of the materials to be used. The inspector is not




authorized to revoke, alter, or waive any requirements of these Standards and




Specifications. The inspector is authorized to call the attention of the




Responsible Party to any failure of the work or materials to conform to these




Standards and Specifications. The inspector shall have the authority to reject




materials until any questions at issue can be resolved by the City Engineer.




The Inspector shall, in no case, act as foreman or perform other duties for the




Responsible Party, or interfere with the management of the work done by the




Responsible Party. Any "advice" which the Inspector may give the Responsible




party shall not be construed as binding upon the City Engineer or the City in




any way, or release the Responsible Party from fulfilling all of the terms of




these Standards and Specifications.




The presence or absence of the Inspector shall not relieve, in any degree, the




responsibility or the obligation of the Responsible Party.




The City Engineer, or an authorized representative, shall, at all times, be provided




reasonable and safe access to inspect the work whenever it is in preparation or




progress.



(c)
Responsible Party's Responsibility for Work




In case of suspension of work for any cause whatever, the Responsible Party, before




leaving the job site, shall take such precautions as may be necessary to prevent




damage to the project, provide for proper drainage and erect any necessary




barricades, signs, or other facilities, at the Responsible Party's expense, as




directed by the City Engineer.



(d)
Removal of Unauthorized and Unacceptable Work




Work which does not conform to the plans and specifications, and which results in




an inferior or unsatisfactory product, shall be considered unacceptable work.




Unacceptable work, whether the result of poor workmanship, use of defective




materials, damage through carelessness or any other cause, found to exist prior to




the final acceptance of the work, shall be immediately removed and replaced or




corrected by, and at the expense of, the Responsible Party. This expense includes




total and complete restoration of any disturbed surface to original or better than




the original condition which existed before the repairs or replacement, regardless




of improvements on lands where the repairs or replacement are required.


104.3
Control of Materials



(a)
Samples and Tests




To ascertain that materials comply with contract requirements, samples shall be




taken at the source or at the job destination, as often as the City Engineer deems




it necessary. Taking of samples shall be in accordance with standard practices




except where methods and procedures for sampling materials are otherwise set




forth in these Standards and Specifications.




The Responsible Party shall furnish, without charge, all samples required by the




City Engineer and shall afford such facilities and means as may be necessary for




collecting and forwarding them. The Responsible Party may be required to furnish,




when requested by the City Engineer, a written statement giving the origin,




composition and process of manufacture of a material.




Any samples taken, or tests conducted upon the samples, shall be at the




expense of the Responsible Party.



(b)
Storage of Materials




Materials shall be stored so as to insure the preservation of their quality and




suitability for the work. Stored materials, even though inspected prior to storage,




shall be subject to inspection prior to their use in the work and shall meet all




requirements of these Standards and Specifications at the time they are used.




Stored materials shall be located so as to facilitate inspection. With the City




Engineer's approval, portions of the right-of-way not required for public travel




may be used for storage purposes and for the placing of the Responsible Party's




materials and equipment. Any additional space required shall be secured by, and at




the expense of, the Responsible Party.



(c)
Defective Materials




Materials not in conformance with the requirements of these Standards and




Specifications shall be considered defective and shall be rejected. Rejected




materials shall be removed from the work site.

105
GENERAL CONDITIONS


105.1
Protection of Public and Utility Interests



(a)
Public Convenience and Safety




Fire hydrants shall be visible and accessible to the Fire Department from the street




at all times. No permanent or temporary obstructions (including, but not limited to,




fencing, street lighting, landscaping, and mailboxes) shall be placed within three




feet of a fire hydrant.




Unless otherwise specified, the Responsible Party shall give notice, in writing, to




the proper authorities in charge of streets, gas and water pipes, sanitary and storm




sewer facilities, electric service, cable television and other conduits, railroads,




poles, manholes, catchbasins and all other property that may be affected by the




Responsible Party's operations, at least 48 hours before breaking ground. The




Responsible Party shall not hinder or interfere with any person in the protection




of such property, or with the operation of utilities at any time. The Responsible




Party must obtain all necessary information in regard to existing utilities,




protect such utilities from injury, and avoid unnecessary exposure so that they




shall not cause injury to the public.




The Responsible Party shall obtain all necessary information in regard to the




planned installation of new utilities and cables, conduits and transformers,




make proper provision and give proper notification so that new utilities and




electrical equipment can be installed at the proper time without delay to the




Responsible Party or unnecessary inconvenience to the Responsible Party. All




underground utilities and electrical equipment shall be installed prior to the




placement of the final lift of pavement.




When the work involves excavation adjacent to any properties or structures along




the work site, the Responsible Party shall give property owners due and sufficient




written notice thereof, and shall furnish a copy to the City.



(b)
Protection and Restoration of Property and Monuments




The Responsible Party shall use every precaution to prevent the damage or




destruction of public or private property adjacent to or interfering with the




work, such as poles, trees, shrubbery, crops, fences, and monuments; and all




overhead structures such as wires and cables, within or outside of the right-




of-way.




The Responsible Party shall protect and support all water, gas, sanitary sewer,




storm sewer, electrical pipes and conduits, railroad tracks, buildings, walls,




fences, landscaping, significant wetlands, or other properties which are liable




to be damaged during the execution of his work. All reasonable and proper




precautions to protect property, persons, animals, and vehicles from injury




shall be taken. Wherever necessary, fencing or railing shall be placed around any




excavation and a sufficient number of amber lights shall be kept burning from




twilight until sunrise. One or more guards shall be employed as additional security




wherever they are needed or required by the City Engineer.




The Responsible Party shall not prevent the flow of water in the gutters of the




street and shall use proper means to permit the flow of surface water along the




gutters while the work is progressing.




The Responsible Party shall protect and carefully preserve all land boundary and all




survey control monuments until the Responsible Party or an authorized surveyor has




referenced their location for relocation. All monuments disturbed or removed by the




Responsible Party or subcontractors, through negligence or carelessness, shall be




replaced by a licensed surveyor and approved by the City Engineer, at the




Responsible Party's expense.




No person shall remove or disturb any grade or line stakes or marks set by the City




Engineer or an authorized representative without approval.




The Responsible Party shall be responsible for the damage or destruction of property




resulting from neglect, misconduct, or omission in the manner or method of execution




or non-execution of the work, or caused by defective work or the use of




unsatisfactory materials. They shall restore such property to a condition similar to




or better than that existing before such damage or injury was done, by repairing,




rebuilding, or replacing it as may be directed, or they shall otherwise make good




such damage or destruction in an acceptable manner.




Responsible Party shall bear the cost of repairing underground pipes, wires, or




conduits damaged by the work. The repair shall be performed by the City and other




appropriate utility companies, in coordination with the City.




Responsible Party shall be liable for all project damage caused by storms and fire,




and shall under no circumstances start fires.




Responsible Party shall ensure the continued availability of public services,




including but not limited to postal, solid waste collection, emergency services,




and public utilities.



(c)
Survey Monuments




Permanent survey monuments shall be set at locations approved by the City Engineer,




on all new subdivision plats in accordance with the City of Scottsbluff Subdivision




Ordinance, as amended, and as required and approved by the City.



(d)
Use of Explosives




When blasting is permitted and approved in writing by the Chief of Police, Chief of




the Fire Department, and the City Engineer, the Responsible Party shall use the




utmost care to protect life and property. Signals warning persons of danger shall




be given before any blast, in accordance with all local, state and federal




regulations.




Excessive blasting or overshooting shall not be permitted. The City Engineer shall




have authority to order discontinuing any method of blasting which leads to




overshooting, is dangerous to the public, or destructive to property or to natural




features.




Before any blasting shall be done by the Responsible Party, a certificate of




insurance indicating special blasting coverage in the following minimum amounts




shall be filed with the City:




     Property Damage, each accident     $1,000,000.00




     Single limit or equivalent,        $1,000,000.00




       each accident



(e)
Protection of Streams, Lakes and Reservoirs




The Responsible Party shall take all necessary precautions to prevent pollution of




streams, lakes, reservoirs and irrigation ditches with fuels, oils, bitumens, sodium




chloride, calcium chloride, or other harmful materials. The operations shall be




conducted and scheduled to avoid or minimize siltation of streams, lakes and




reservoirs. A plan for erosion protection including copies of Storm Water Permit




when required by NDEQ shall be submitted to the City Engineer for approval before




starting work and must conform to all local, state and federal regulations.



(f)
Dustproofing




The Responsible Party shall take all necessary steps to control dust arising from




operations connected with the work. When ordered by the City Engineer, the




Responsible Party shall dustproof the construction area by sprinkling, as directed




by the Engineer, at the Responsible Party's expense.



(g)
Barricades, Warning Signs and Flagman




All work shall be barricaded as necessary at all times. Between the hours of sunset




and sunrise barricades shall be properly lighted to warn all persons. All signs,




barricades, lights, and warning devices shall be constructed and used in accordance




with the Manual on Uniform Traffic Control Devices, at the Responsible Party's




expense.




Responsible Party shall be responsible for providing a traffic control plan to the




City Engineer before beginning work.




The Responsible Party shall be responsible for all damages to the work due to




failure of barricades, signs, lights, and flaggers and other workers to protect




it, and whenever evidence of such damage is found prior to acceptance, the City




Engineer may order the damaged portion immediately removed and replaced by the




Responsible Party.




The Responsible Party shall be responsible for furnishing, erecting and




maintaining those traffic control devices and facilities, as required above,




throughout the life of the contract, including periods of suspension and, if




necessary, during the warranty period.


105.2
Use of City Water



If the Responsible Party requires City water for any part of the project, these steps



must be taken:



1.
Obtain permission from the City Water Department Superintendent.



2.
Pay a refundable deposit, all monthly rental and water usage charges, and pay for




all damages other than normal wear and tear to the hydrant, meter, street or other




public improvements that may result from the hydrant use.



3.
Return the hydrant meter immediately when no longer required.



4.
The hydrant meter may only be used at the approved fire hydrant location approved




by the Water Superintendent. Use of a hydrant at another location must receive




prior approval from the Water Superintendent as well.


105.3
Pavement Cuts



If a pavement cut is required, the Responsible Party shall install a permanent, similar



to existing surfacing patch within 24 hours following completion of the work. The



Responsible Party shall place a temporary, cold mix, asphalt patch in all street cuts as



deemed necessary and directed by the City Engineer, or an authorized representative,



immediately after completing backfill, if a permanent patch cannot be installed within 24



hours. The Responsible Party shall submit a schedule for the surfacing patch installation



to the City Engineer. The Engineer may require the Responsible Party to install flowcrete



(lean concrete) into the trench and backfill area. City Engineer shall determine those



areas prior to the initial pavement cut being permitted.

106
PERMITS AND INSPECTIONS


106.1
Permits to Construct, Excavate, or Obstruct a Public Right-Of-Way



It shall be unlawful for any person, firm or corporation to construct, enlarge, alter,



repair, move, improve, remove, excavate, convert or demolish any public improvements or



common facilities regulated by these Standards and Specifications without first



obtaining a contract or permit from the City of Scottsbluff. A building permit shall also



be obtained prior to the issuance of the right-of-way work permit for other than City



contract work. . A permit or City contract shall be required for all work in any



easement, right-of-way or property owned by the City.



(a)
Application for Permit




Applicants for right-of-way permits shall complete an application in writing on a




form furnished by the City for that purpose from the Scottsbluff Planning, Building




and Development Department. Each application shall be completed by the Responsible




Party.

Street Obstruction Permit Here



(b)
Right-Of-Way Work Permit Issuance




The application, plans, specifications, and other data filed by an applicant for a




permit shall be reviewed by the Planning and Building Official or his or her




designee. The plans may be reviewed by other departments of the City to verify




compliance with any applicable laws. If the Planning and Building Official finds




that the work described in an application for a right-of-way work permit and the




plans and other data filed therewith conform to the requirements of these Standards




and Specifications and other pertinent laws and ordinances and that all required




fees have been paid, a right-of-way permit shall be issued to the applicant.




When issuing a right-of-way work permit for which plans are required, the Planning




and Building Official shall endorse the plans in writing or by stamping the plans




and specifications. The approved plans and specifications shall not be changed,




modified, or altered without written authorization from the Planning and Building




Official, and all work shall be done in conformance with the approved plans and




specifications. One set of approved plans shall be maintained at the work site at




all times during the progress of the work.




The issuing and granting of a right-of-way work permit shall not be construed to be




a permit for, or an approval of, any violation of any of the provisions of these




Standards and Specifications or of any regulations of the City. No permit presuming




to give authority to violate or cancel the provisions of these Standards and




Specifications shall be valid.




The issuing of a right-of-way permit based on plans, specifications or other data




shall not prevent the Planning and Building Official or City Engineer from requiring




the correction of errors in said plans, specifications and other data, or from




stopping construction operations which are in violation of these Standards and




Specifications or any other regulations of this jurisdiction.




Right-of-way work permit fees shall be paid in full at the time of permit issuance.




The fees shall be as determined by the City Code of the City of Scottsbluff.



(c)
Permit Expiration




Every right-of-way work permit issued by the Planning and Building Official under




the provisions of this section shall expire if the work authorized by such a permit




is not substantially begun within six months from the date of the permit or if the




construction of work authorized by the permit is suspended or abandoned for a period




of six months at any time after the work is begun. Before such work can be resumed,




a new right-of-way work permit shall be first obtained and the fee required shall be




one-fourth of the amount required for a new permit to do such work, provided no




changes have been made or required by the Planning and Building Official in the




original approved plans and specifications.




Any permittee holding an unexpired right-of-way work permit may apply for an




extension of the time within which work may begin under that permit if the permittee




is unable to begin work within the time required by this section for good cause, and




that the cause is acceptable to the Planning and Building Official. The Planning and




Building Official may extend the time for action by the permittee for a period not




exceeding six months upon written request by the permittee, showing that




circumstances beyond the control of the permittee have prevented action from being




taken. No permit shall be extended more than one time. In order to renew action on




an expired right-of-way work permit the permittee shall pay a new, full permit fee.



(d)
Right-of-Way Work Permit Suspension or Revocation




The Planning and Building Official may suspend or revoke any permit, in writing,




issued under the provisions of these Standards and Specifications whenever the




permit is issued in error or on the basis of incorrect information supplied by the




applicant or whenever such permit may have been issued in violation of any ordinance




or regulation of any of the provisions of these Standards and Specifications. In the




event a permit is suspended or revoked, no refund of permit fees shall be made.


106.2
Fees



(a)
Plan Review Fees




Plan review fees shall be paid in full at the time plans and specifications for




approval by the Planning and Building Official. The plan review fees shall be as




determined by the City. Applications for which no permit is issued within six




months following the date of the application shall expire; and plans and other




data submitted for review may be returned to the applicant or destroyed by the




Planning and Building Official. The Planning and Building Official may extend




the time for action by the applicant for a period not exceeding six months upon




request by the applicant showing that circumstances beyond the control of the




applicant have prevented action from being taken. No application shall be




extended more than once. In order to renew action on an application after




expiration, the applicant shall resubmit plans and a new plan review fee for




reapproval by the Planning and Building Official.



(b)
Right-of-Way Work Permit Fees




The fee for right-of-way work permits shall be as determined by the City. Right-




of-way work permit fees shall be paid in full at the time the plans and




specifications have been approved by the Planning and Building Official and the




right-of-way permit is issued.



(c)
Investigation Fees (Working without a Permit)




Whenever any work for which a permit is required by these Standards and




Specifications has begun without the required permit having been obtained, a




special investigation shall be made before a permit may be issued for such work.




All work shall cease immediately upon written notice by the Planning and Building




Official.




An investigation fee shall be collected whether or not a permit is then or




subsequently issued. the investigation fee shall be as determined by the City. The




payment of such investigation fees shall not exempt any person from compliance with




all other provisions of these Standards and Specifications nor from any penalty




prescribed by law.



(d)
Fee Refunds




The Planning and Building Official may authorize the refunding of any fee which was




erroneously paid or collected. Upon written request from the Responsible Party, the




Planning and Building Official may authorize the refunding of not more than 80




percent of the inspection part of the permit fee when no work has been done under a




public improvement permit issued with these procedures.




The City Engineer shall not refund any fee except upon written application filed by




the original permittee. The written application must be filed not later than one




year after the date of the fee payment.


106.3
Inspection



All construction work for which a right-of-way work permit is required shall be subject



to inspection by the City Engineer and certain types of construction shall have



continuous inspection.



It shall be the responsibility of the person performing the work authorized by a permit



to notify the City Engineer that such work is ready for inspection. The City Engineer



shall require that every request for inspection be filed at least 48 hours before such



inspection is desired. Such request may be in writing or by telephone, at the option



of the City Engineer.



It shall be the responsibility of the person requesting inspections required by these



Standards and Specifications to provide access to and means for proper inspection of



all work.



(a)
Additional Inspections and Reinspections




The City Engineer may make or require additional inspections of any work as deemed




necessary to ascertain compliance with the provisions of these Standards and




Specifications and other provisions of the City Code.




A reinspection fee may be assessed for each inspection or reinspection when such




portion of work for which inspection is called is not complete or when corrections




called for have not been made.




This subsection is not to be interpreted as requiring reinspection fees the first




time a job is rejected for failure to comply with the requirements of these




Standards and Specifications, but rather as controlling the practice of calling for




inspections before a job is ready for such inspection or reinspection. Reinspection




fees may be assessed when the permit is not in the possession of the permit holder,




or an authorized agent, at the work site, when the approved plans are not readily




available to the inspector, for failure to provide access on the date for which




inspection is requested, or for deviating from plans approved by the City Engineer.




To obtain a reinspection, the applicant must submit a letter requesting reinspection




at least 48 hours in advance, and pay a fee as determined by the City. In instances




where reinspection fees have been assessed, no additional inspection of the work




shall be performed until the required fees have been paid.


106.4
Warranty



(a)
The Responsible Party is required to warranty all improvements for the previously




defined warranty period or as described in a Developer's Agreement. The initial and




final acceptance processes are also described in the Developer's Agreement.



(b)
Certain landscape improvements have special requirements for the warranty period




and final acceptance. These are described below:




1. 
For privately developed landscape seeding projects which are to be accepted by




    
the City, the Responsible Party shall maintain all seeded or sodded areas





through the end of the defined warranty period. The Responsible Party shall





maintain all seeded and sodded areas until initial acceptance; the City shall





maintain seeded areas following initial acceptance. Maintenance shall consist





of repair of eroded areas, watering, mowing, weeding, fertilizing, and





reseeding as necessary. For mowing operations, sound horticultural practices





shall be followed so that no more than one-third of the leaf surface is





removed during mowing and that the height of the grass is at least three





inches after the final cut. For initial acceptance of irrigated areas, no more





than 10 percent of the seeded areas shall have bare patches greater than one





foot. For initial acceptance of non-irrigated areas all seed shall be





germinated to the satisfaction of the City Inspector. Any areas deemed by the





City to be unacceptable shall be reseeded according to these Standards and





Specifications and shall be well-established prior to final acceptance, which





shall occur at the time of final acceptance for the entire project. Damage





to seeded or sodded areas during the warranty period which is caused by





overuse shall be exempt from this warranty coverage.





The City shall pay for all water use following initial acceptance; however,





any excessive water consumption, as determined by the City Engineer, shall be





paid for by the Responsible Party, at current market rates.





The Responsible Party shall erect suitable signs at important points notifying





the public to keep off of the seeded areas until seed is well established. Any





traffic damage that may occur prior to final acceptance of the work shall be





repaired and reseeded or resodded at the Responsible Party's expense.




2.
For privately developed landscape planting projects which are to be accepted





by the City, the Responsible Party shall be responsible for all maintenance





following installation of each plant and shall continue maintenance procedures





through the end of the one year warranty period. For publicly developed





projects, the Responsible Party shall maintain all planted areas until initial





acceptance; the City shall maintain such areas following initial acceptance.





This maintenance shall include watering, weeding, trimming, mulching, wrapping,





spraying, tightening or repairing of guy wires, removal of dead materials, and





resetting of plants to proper grades and upright positions as required. The





City shall pay for all water use following initial acceptance; however, any





excessive water consumption as determined by the City Engineer, shall be paid





for by the Responsible Party, at current market rates.





During the warranty period, the Responsible Party shall supply all supplemental





winter watering.





All trees, shrubs, groundcovers, and perennials shall be warranted for the





warranty period from the date of initial acceptance of the landscape





improvements. All annuals shall be warranted during their normal period of





growth. Any materials which must be replaced, as determined by the City, shall





be replaced within 30 days upon notification from the City.




3.
The entire irrigation system (including materials and workmanship) shall be





warranted for the warranty period from date of initial acceptance for the





system.





During the warranty period, the Responsible Party shall make all adjustments





to the system and perform all work required to maintain the designed function





of the system and to maintain the desired appearance of the landscape.





The Responsible Party shall properly winterize the system in the fall and





start up the system in the spring during the warranty period, in response to





local weather conditions or as directed by the City Engineer.

107
PLANS AND SPECIFICATIONS


Plans, engineering calculations, diagrams, traffic report, drainage report, pavement design


report and other data as required, including the City Development Permit, shall be submitted,


as required by the City Engineer, with each application for a permit. The City shall require


that plans, computations and specifications be prepared and designed by a professional engineer


or professional architect, licensed in the State of Nebraska; with the exception of landscape


and irrigation plans, which shall be prepared by a professional landscape architect.


An exception to this is that the City Engineer may waive the submission of plans, calculations,


or other analysis, if in the City Engineer's judgement, the nature of the work applied for is


such that reviewing of plans is not necessary to obtain compliance with these Standards and


Specifications.


107.1
Construction Plan Requirements



All construction plans shall be checked for conformance with City minimum design



standards prior to approval by the City. This approval shall be for conformance to City



design standards and other requirements; engineering design or needs shall remain the



responsibility of the professional design engineer. Two copies of the construction plan



shall be submitted to the City Engineer for approval. Once all review comments have been



addressed and the plans are final, the original shall be submitted for the City stamp of



approval. The stamped original and affixed stamped copy shall be returned to the



applicant. All construction plans shall be 18" x 24" or 24" x 36" in size, and shall be



on mylar or vellum.



Should circumstances warrant changes to the approved plans or specifications, a written



approval must be obtained from the City Engineer. Copies shall be given to the



Responsible Party, and the project's engineer. It shall be the duty of the engineer,



land surveyor, or preparer of the as-builts to record any and all changes on "as-



built" drawings at the completion of the project. Two (2) sets of "as-built', permanent



drawings shall be furnished to the City at the time of application for acceptance. "As-



Built" certification requirements are outlined in subsection 109.



(a)
General Requirements




Plan and specifications shall be drawn to scale and shall have sufficient clarity




to indicate the location, nature and extent of the work proposed and show in detail




that it shall conform to the provisions of these Standards and Specifications and




all relevant laws, ordinance, rules and regulations.




The following items shall be shown on all plans:




1.
Title Block (lower right-hand corner preferred).




2.
Scale (1"=100' horizontal and 1"=10' vertical for plans and profiles are a





minimum).




3.
Revision number and date.




4.
Name of professional engineer and firm.




5.
Professional Engineer's PE No.




6.
Drawing number(s).




7.
Statement:  "All work shall be constructed to City of Scottsbluff Standards




 
            and Specifications. This approval is for conformance to these





            Standards and Specifications and other City requirements. The





            engineering design and concept remains the responsibility of the





            professional engineer."





Approved:

       


          City Engineer                       Date              Job No.





If irrigation ditches are involved, an approval block for the ditch company





shall be provided.



(b)
Plan Details




1.
North arrow, to the top of the page, on the right side.




2.
Property lines; indicate lots with lot number and block number to be served by





solid lines; other property lines dotted, survey monuments.




3.
Ownership or subdivision information.




4.
Street names, right-of-way, and easements with width dimensions.




5.
Existing utility lines (buried) location and depth water, gas, telephone, storm





drain, irrigation ditches, sanitary sewers, and other pertinent details, such





as houses, curbs, water courses, etc.




6.
Vicinity map.




7.
Overall water, sanitary sewer, storm water plan.




8.
All bench marks.



(c)
Profile Details




1.
Vertical and horizontal grids with scales.




2.
Ground surface existing (dashed) and proposed (solid).




3.
Existing utility lines.




4.
Bench marks (USGS Datum or City of Scottsbluff Datum) and project bench mark





denoted.




5.
Existing manhole invert and rim elevations.



(d)
Water Supply Construction Details




In addition to the above general plan and profile details, all water supply




construction plans shall include the following items:




1.
Proposed water mains:





  Size





  Length





  Materials, types of joints, and proposed depth of main line





  Location dimensions. Other items including elevation top of valve nut, rim





  elevation of valve box or manhole, meter box, etc. may be required by City





  Engineer.




2.
Fittings, for example;





  Tees





  Crosses





  Reducers





  Bends





  Plugs





  Blow-offs




3.
Valves.




4.
Fire Hydrants.




5.
Plan, profile and complete details for off-site transmission mains, pump





stations, special valves, and vaults, tanks, etc.



(e)
Sanitary Sewer Construction Details




In addition to the general plan and profile details, all sanitary sewer construction




plans shall include the following:




1.
Proposed sanitary sewer mains:





  Diameters





  Materials and types of joints





  Gradients





  Length between manholes




2.
Proposed manholes and cleanouts:





  Stationing and other number designation





  Elevation of inverts in and out of manhole





  Elevation of manhole rim





  Amount of fill through manhole




3.
Location control dimension.




4.
Manhole stub-outs.




5.
Proposed future extensions.




6.
Proposed wye and riser connection for services.




7.
Proposed service connections or stub-ins.




8.
Proposed underdrain.




9.
Proposed concrete encasement.




10.
Proposed cut-off walls.



(f)
Storm Drainage Construction Details




In addition to the above general plan and profile details, all storm drainage




construction plans shall include the following:




1.
Drainage area plan; an overall plan of the area under study showing:





a.  North arrow.





b.  Contours (maximum two foot intervals) on site and off site as required by





    City Engineer.





c.  Location and elevation of City or USGS bench marks.





d.  USGS Datum or City of Scottsbluff Datum.





e.  Property lines.





f.  Boundary lines (counties, districts, tributary area, etc.).





g.  Streets and street names and approximate grades.





h.  Subdivision (name and location by section).





i.  Existing irrigation ditches.





j.  Existing drainage ways including gutter flow directions.





k.  Drainage sub-area boundaries.





l.  Easements required.





m.  Proposed curbs and gutters and gutter flow directions.





n.  Proposed cross pans and flow directions.





o.  Proposed piping and open drainage ways.





p.  Flow calculations for five and 100 year storm runoff.





q.  Path and plain of 100 year storm runoff flows delineated.





r.  Critical minimum finished floor elevations for protection from 100 year





    runoff.





s.  Proposed inlet locations and inlet sizes.





t.  Floodplain information, indicating land in floodplain, and land not in





    floodplain.





u.  Area grading plans for final stage.




2.
Proposed pipes





a.  Plan showing stationing.





b.  Profile.





c.  Size, lengths between manholes and type, material.





d.  Grades, capacity.





e.  Inlet and outlet details.





f.  Manhole details (station number and invert elevations).




3.
Proposed open channels and detention facilities





a.  Plan showing stationing.





b.  Profile.





c.  Grades, and capacities.





d.  Typical cross sections for both channels and ponds.





e.  Lining details.




4.
Proposed special structures (manholes, headwalls, trash gates, etc.)





a.  Plan.





b.  Elevation.





c.  Details of design and appurtenances.




5.
Complete material lists (submitted separately)



(g)
Street Construction Details




In addition to the above general plan and profile details, all street construction




plans shall include the following:




1.
Existing irrigation ditches to be removed or piped.




2.
Proposed curb, gutter and sidewalk.




3.
Proposed crosspans including flow direction.




4.
Storm drainage facilities.




5.
Location and elevation of USGS and City bench marks.




6.
Horizontal curve data, with radii, tangents, points of curvature, (P.C.),





intersection (P.I.) and tangency (P.T.).




7.
Typical section of street construction showing structure and dimensions.




8.
Stations and elevations of radius points (back of curb).




9.
Proposed profile of centerlines. Profile of flow lines of curb may be required





by the City Engineer.




10.
Stations, lengths, and elevations of vertical curve P.C., P.I., and P.T.




11.
Percent slope of tangent lines.




12.
Limits of construction.




13.
Show sufficient existing or future construction to assure continuity of





construction.




14.
Stations, cross sections, and elevations of drainage facilities and other





structures.




15.
Street light and underground service cable locations.




16.
Complete material list.




17.
High point, low point, K factor for curve.




18.
Street signage and pavement marking plan.




19.
Intersection detail drawings may be required by City Engineer.



(h)
Park Construction Plan Procedures and Requirements




In addition to the above general plan and profile details, all park construction




plans shall include the following:




1.
Landscape Plans





a.  Existing and proposed (design) contours maximum of two-foot intervals.





b.  Scale 1"=100' maximum with 1"=20' preferred.





c.  Existing plant material, if applicable, noting material to be saved and





    methods of protection. For trees of four inch or larger caliper, indicate





    size and species.





d.  Plant material schedule indicating common name and botanical name





    including; genus, species, variety or cultivar, size and quantity.





e.  Proposed plant material shown at 2/3 mature size.





f.  All miscellaneous improvements and appurtenances including sidewalks,





    drives, curbs, manholes, parking lots, etc.





g.  Graphic representation of all groundcover types, (sod, seed, bedding





    plants, mulch, rock, etc.).





h.  Designation of all slope areas 4:1 or steeper.





i.  All proposed retaining walls or slope retention methods for slopes steeper





    than 4:1.





j.  Seed mix and application rate for all seeded areas.




2.
Irrigation Plans





a.  It is the designers responsibility to prepare plans that are clearly





    legible. Plans that are not legible shall be redrawn and resubmitted.





b.  Show existing irrigation, graphically distinguished from proposed





    irrigation.





c.  All plans shall indicate all improvements or site conditions that shall





    materially affect the successful operation of the system, such as





    buildings, sidewalks, slopes, swales, plant groupings, ditches, etc.





d.  Show point of connection and size of water supply line.





e.  Show irrigation material schedule including pipe type and size, head type,





    arc and nozzle, valve type and size, etc.





f.  Show Design Operating Pressure (D.O.P.) chart.




 
g.  Show trench depth schedule from top of pipe.





h.  Show standard City meter detail.





i.  Show backflow prevention detail.





j.  Label size of all pipe on plan.





k.  Give indication of each zone valve of zone number, valve size and gpm.





l.  Show all miscellaneous details required to construct the system.




3.
Recreational Facilities Plans





a.  All recreation athletic facilities (such as softball, baseball, soccer,





    football, tennis and playground equipment) shall be reviewed on a case by





    case basis and be approved by the City prior to beginning any construction





    on the site. At a minimum, all such facilities plans shall meet the





    requirements of these Standards and Specifications.





b.  A high level of detail may be required to determine the adequacy of





    grading, layout requirements and building construction techniques.

108
SPECIFICATIONS AND SUPPORT DOCUMENTATION


The following items shall also be included with submitted construction plans:


1.
Reference on plans to City Standards and Specifications.


2.
Reference on plans to other agency Standards and Specifications that are required or



proposed.


3.
Where reference to other commonly available Standards and Specifications shall not



suffice, copies of specifications are to be provided.


4.
Copies of written approval from other affected agencies as required.


5.
Soils and other test data and design calculations for street structural sections,



drainage facilities and other appurtenances as required.

109
"AS-BUILT" DRAWINGS REQUIREMENTS


109.1
Certification Statement



It is the duty of the Responsible Party to record and document the physical dimensions



and any changes on a set of "As-Built" drawings and to certify as to their accuracy.



Certification Statement:




"These drawings are a correct "Record-Drawing" of the final construction of




improvements shown on these plans, as per subsection 109 of the Standards and




Specifications for the City of Scottsbluff."



DATE


109.2
"Record-Drawing" Information




The Responsible Party shall document the following information to certify the




construction plans as "Record-Drawing".




(a)
Streets





1.  Elevation check at a maximum 150 feet intervals in each flowline top of





    curb along street, at the PCR of each radii, and flowline at the center of





    each cross pan.





2.  Elevation at flowline at each side of storm inlets.





3.  Elevations at all points shown on the Cul-De-Sac detail, and at the center





    and high points in the flowline.




(b)
Sanitary and Storm Sewers





1.  Elevation, size and material of all in and out inverts at manholes, inlets,





    and outlets.





2.  Pipe lengths, pipe diameters, and stationing from manholes. All sanitary





    sewer service connection location information is to be supplied by





    contractor to the Responsible Party.





3.  Rim elevations on all manholes and drainage inlet structures.





4.  Elevation check every 100 feet in the thalweg of all drainage channels,





    including elevation at all drop structures.





5.  Final detention pond volume from cross sections and the final release





    rates per drainage criteria.




(c)
Water Mains





1.  Elevation of top of the water valve operating nut.





2.  Horizontal verification of water valves, tee's, cross's, fire hydrants,





    and meter pits, type of material.





3.  Size, restraint area, and type of all thrust blocks, type of material





    information to be supplied by contractor to the Responsible Party.





4.  The location of all service connections along the main.




(d)
Parks Improvements





1.  Redraw to accurate scale of 1"=20'. Noted dimensions on construction





    drawings shall not be accepted.





2.  List of all plant material installed including size and quantities.





3.  Vertical and horizontal verification of all sidewalks and bike paths.





4.  Verification of all slopes shown on the construction plans.





5.  Horizontal verification of all physical features, including trees, back





    stops, goals, lights, playground equipment, permanent benches or bleachers,





    water fountains, public restrooms, fences, bike racks, etc.





6.  Irrigation as-builts shall include horizontal verification of all





    irrigation pipes, irrigation heads, valve boxes, wiring (24 volt and 110





    volt), electrical boxes, controller, and backflow protection device.





    Noted information shall include all pipe size, zone number, valve location,





    head type, valve type and model number, controller type and model number,





    D.O.P. chart, and drip emitter chart. Irrigation as-builts shall show





    pertinent physical features (such as sidewalks, fences, ponds, buildings,





    parking lots and athletic fields). No contour lines shall be shown on





    irrigation as-builts unless required by the City.




(e)
As-builts may be field verified by the City and shall be approved by the City




  
prior to initial acceptance by the City.


109.3
Submittal of Certified "As-Built" Plans and Documents




Once approved by the City, the Land Surveyor, Professional Engineer, Landscape




Architect or Architect shall submit two full size "As-Built" plans certified as




stated in subsection 109.1 and 109.2. The Land Surveyor and or Professional Engineer




shall also submit survey data taken to verify items listed in subsection 109.2.
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SECTION 200 - WATER SYSTEM STANDARDS

201
GENERAL PROVISIONS


These standards are promulgated by the Water Superintendent of the City of Scottsbluff.


Interpretation, enforcement and revision of these standards is delegated to the City Engineer.

202
GENERAL SPECIFICATIONS


202.1
Granting of Service



Water and sewer services shall be extended at the requester's expense, when it has been



determined that the City has the capability and capacity to serve the area, provided that



the area to be served is located within the City of Scottsbluff Water Service Area, and



provided that the applicant can show evidence of fee ownership of the property to be



serviced. The request for service must be in compliance with stipulations contained in



all utilities agreements entered into by the City and said applicant, as well as in



compliance with all applicable City Ordinances, Codes and the rules and regulations of



the State of Nebraska.


202.2
Permits



Permits shall be required for the construction of any water and sanitary sewer facility.



Permits shall be obtained from the City before any work is begun, and such permits shall



only be issued to Responsible Parties licensed and bonded in the City. No work relating



to water and/or sanitary sewer utilities performed outside the city limits of



Scottsbluff, yet still in the Scottsbluff Service Area, shall commence until the



appropriate entities have been notified and the necessary permits purchased. All permits



relating to any work involving the City utilities system must be approved by the City



Engineer prior to issuance.


202.3
Application Procedure



The City shall establish and amend from time to time procedures to be followed by



Responsible Parties performing work on water and/or sanitary sewer utilities. These



procedures shall include all requirements for documentation, submittals, fees,



engineering design, construction and acceptance. All drawings submitted must adhere to



acceptable drafting standards as established by the City. Plans shall be submitted to



the City Engineer as described in subsection 107.


202.4
Construction Procedure



Following final approval of the plans, the Responsible Party may proceed with



construction. In addition to all construction requirements contained in other portions



of these Standards and Specifications, the Responsible Party shall observe the



following:



(a)
Prior to the beginning of work a preconstruction conference shall be held between




The City, the Responsible Party who is scheduled to perform the work, the




designated on-site field representative, the consulting engineer and any other




entities involved in the construction.



(b)
Development phasing of any project must be shown on the construction plans and made




a part of the application procedure. No phasing shall be permitted unless this




requirement has been adhered to.



(c)
The work shall be surveyed and staked under the supervision of a licensed land




surveyor or Professional Engineer in accordance with the approved plans.



(d)
Construction shall adhere to the following sequence unless otherwise specified by




the City Engineer: Sanitary sewer line installation, curb and gutter installation,




water line installation. Under certain conditions, curb and gutter installation may




occur after water main installation; however, only upon approval of and under the




direction of the Inspector. Installation of water lines shall not be permitted




until all compaction results for sanitary sewer lines have been submitted to and




approved by the City, all minimum slopes for sanitary sewer installations have been




verified, and all applicable testing procedures have been conducted and approved in




writing.



(e)
Mains shall be chlorinated and hydrostatically tested in accordance with NDH




requirements.



(f)
All work relating to water and sanitary sewer utilities shall be inspected by the




City. Water mains shall be tapped only after having been installed to the




satisfaction of the Inspector, chlorinated, pressure and clearwater tested and




approved by the City. Service lines, from the main to the property line must be




installed prior to tapping. Taps for sprinkler systems and domestic systems larger




than two inches shall not be performed until the meter has been installed. No




tapping of dry mains shall be made or allowed.



(g)
No work shall begin until the installing Responsible Party is in possession of an




approved set of plans and Standards and Specifications. The City Engineer's




approval shall be for general conformity to the Utility specifications and shall




not constitute blanket approval of all dimensions, quantities and details of the




material or equipment shown. Nor shall such approval relieve the Responsible Party




or consulting engineer of his responsibility for errors contained in the drawings.



(h)
Paving shall not be permitted until manholes and valve boxes have been verified in




the field through a pre-paving walk through and minimum slopes on all sanitary sewer




lines have been verified.



(i)
Installation of all new facilities in the City's Service Area shall be inspected and




approved by the City.



(j)
The Inspector shall see that the materials furnished and the work performed are in




accordance with the plans and specifications approved by the City. The Responsible




Party shall furnish all reasonable aid and assistance required by the City Engineer




or Inspector for the proper examination of the materials and work. All work shall be




performed in accordance with accepted workmanship practices and these engineering




standards. Any work not accepted by the Inspector shall be redone until compliance




with these standards is achieved. Instructions given by the Inspector relating to




quality of materials and workmanship must be obeyed at once by the Responsible Party




The Inspector shall not supervise, set out work, or give line and grade stakes.




All materials used shall be new and subject to the inspection and approval of the




Inspector at all times. The Inspector has the right to perform any testing deemed




necessary to ensure compliance of the material of these standards. No material shall




be used before being inspected and approved by the Inspector. Failure or neglect on




the part of the Inspector to condemn or reject inferior materials or work shall not




be construed to imply their acceptance should their inferiority become evident at




any time prior to final acceptance of the work. Inspectors have the authority to




reject defective or inferior materials and/or defective workmanship and to suspend




work until such time as the Responsible Party shall correct the discrepancies in




question.




Whenever defective materials and work are rejected, the Responsible Party shall




promptly remove such defective materials and construction from the job site and




replace all defective portions to the satisfaction of the City Engineer or his




representative. In the event the Responsible Party fails to remove rejected items




from the job site within a reasonable length of time, the City Engineer may arrange




for such removal at the expense of the Responsible Party.




Inspection shall not relieve the Responsible Party from any obligation to perform




the work strictly in accordance with the plans and specifications or any




modifications thereof. Work not so constructed shall be removed and corrected by




the Responsible Party at his sole expense, whenever so ordered by the City




Engineer, without reference to any previous error or oversight in inspection.



(k)
Except in cases of emergency, maintenance or protection of work already completed,




no work shall be allowed between the hours of 5:00 p.m. and 8:00 a.m. nor on




Saturday, Sunday or legal holidays unless approved by the City Engineer in each




case. All requests for overtime shall be made to the City Engineer




at least 48 hours in advance.



(l)
In the event one or more inspectors representing private consulting engineering




firms are also inspecting a project, along with the City's Inspector, the




instructions given by the City Engineer shall prevail in the event of conflicting




instructions.


202.5
Acceptance of Work



Water and Sewer utilities shall be inspected throughout installation. Upon completion of



installation and prior to paving operations, a punch list shall be formulated stating all



discrepancies that relate to water and sewer utilities. This punch list, made by the



Inspector, shall be submitted to the Responsible Party. Any work requiring the cutting of



the street shall be done at this time. At this time, the Responsible Party shall also



check and ensure that all water and sewer services are offset from the centerline of each



lot by five feet each side unless otherwise indicated on the engineering drawings. No



services are to be located in concrete areas.



After paving operations (all lifts) have been completed, a second punch list shall be



formulated and sent to the Responsible Party. Once this punch list has been completed,



and the deeds, as well as cost estimate and "As-Built" drawings for all utility lines



have been submitted to the Division, the one year warranty period shall begin.

203
WATER DISTRIBUTION SYSTEM DESIGN CRITERIA


203.1
General



All water mains and appurtenances shall be in conformance with these Standards and



Specifications and shall be designed by or under the direct supervision of the



registered professional engineer licensed to practice in the State of Nebraska.


203.2
Quality of the Distribution System



the purpose of these Standards and Specifications is to ensure that only proven high



quality materials are installed with first class workmanship. Determination of the best



materials and construction methods are based upon lowest life cycle costs, not



necessarily upon lowest initial costs. the sizing and layout of the system are part of



the total consideration of design, operations and maintenance of a water supply system



that yields optimum quality service at the lowest total cost to the consumer.


203.3
Demand Factors/Allowed Flows



Water mains shall be designed to supply projected demands of the proposed development.



The following water flow parameters shall be guidelines to determine estimated flows:



                                      Max. Month     Max. Day     Max. Hr.



DEMAND FACTORS                        Avg. Day       Avg. Day     Avg. Day



Residential                           1.8            3.2          5.76



Office/Commercial/Industrial          1.1            1.8          3.24



Overall System                        1.8            2.6          4.68



125-150 gallons/person/day is standard.



All water mains shall be designed using velocities of not more than five feet per second



for the maximum hour. (Fire flow shall not exceed seven feet per second)



All calculations of flows to be used by the proposed project are to be submitted to the



City for review, along with the engineering drawings.


203.4
Sizing of Distribution Mains



The minimum diameter for water mains in residential areas, excluding cul-de-sacs, shall



be six inches. All schools, shopping centers, business parks, industrial parks and high



density residential areas shall be looped with mains at least eight inches in diameter.



Six inch diameter pipe may not be used in stretches of more than 600 feet in length



unless approved by the City Engineer. All water lines shall be looped. No dead-end lines



shall be permitted, unless specifically approved by the City Engineer. Upon approval by



the City Engineer, six inch water lines may extend into cul-de-sacs serving not more



than ten single family residential units and not be looped. All six inch lines shall be



either ductile iron pipe or polyvinyl chloride pipe as specified in subsection 204.01.



In no case shall a line of less than six inches in diameter be used to serve a fire



hydrant. Water lines in cul-de-sacs of more than ten residential units must be looped.



The maximum acceptable head loss shall be two feet per 1,000 feet of main. The City



Engineer reserves the right to size mains to provide service for future needs. No



service line taps shall be permitted to transmission lines unless specifically approved



by the City Engineer. Water main sizing shall be in conformance with the current water



system master plan. Sizing of on-site mains shall be accomplished by utilizing a flow



network model incorporating any one of the several acceptable flow network analysis



methods, such as the Hardy Cross. Results shall be submitted to the City Engineer,



along with the engineering drawings.



Oversizing of mains (anything greater than 6 inches in size) may be required by the City.



Reimbursement agreements may be entered into so that the Responsible Party may recover up



to 50 percent of the costs incurred for the first 6 inches of pipe diameter.


203.5
Materials



Only water mains constructed of the following materials shall be allowed: ductile iron



pipe (DIP) or polyvinyl chloride pipe (PVC).



All materials must conform with the material requirements as set forth in subsection



204.1 of these Standards and Specifications.



Transmission lines (12 inches and larger) shall be ductile iron pipe. Design calculations



on pipe wall thickness and strength must be submitted for approval along



with the construction drawings.


203.6
Ground Cover



All mains shall be designed as required by NDH. Through areas where future roadways may



exist, design of the line needs to be coordinated with the City Engineer to prevent



situations of lowerings or risings as a result of future road profiles.



When a water main crosses underneath a stream, irrigation ditch, storm drainage ditch or



other area which has surface water for a significant period of the year, steel casing



pipe and corrosion protection shall be required. In all cases, valves are to be located



in such a manner that the water main at such crossings can be completely isolated.


203.7
Location



All mains shall be installed in dedicated streets. Location for these water mains, where



practicable, shall be behind the proposed curb on the north or west side of the street.



In addition, a minimum separation of five feet from the lip of pan or edge of pavement is



required for the water main, unless otherwise specified by the City Engineer.



Water mains shall be installed in exclusive easements, either by plat or separate



document satisfactory to the City Engineer, when, as determined by the City Engineer, it



is not practical to make such installation in the dedicated street. Under no



circumstances shall any structures be constructed within these easements or right-of-



way without prior approval, including terms and conditions, as set by the City. The



minimum width requirements for water easements are twenty feet, with the pipeline



centered in the easement and offset five feet from any property line. In the event two



utility lines share the same easement, the minimum width for the easement shall be



thirty feet.



All water mains shall be in an easement of a width at least two times the depth to the



invert unless otherwise specified by the City Engineer. Valves shall be located at each



end of the easement in order to isolate that portion of the line if necessary.



Water line installations shall conform to all specifications as described in the



regulations adopted by the State of Nebraska Department of Health, "Guidelines for Water



System Design".


203.8
Valves



Residential distribution systems shall be valved in such a manner as to ensure that no



more than 600 feet of main or 18 residential units may be out of service for any one



single break. Commercial and other distribution systems shall be valved in such a manner



as to ensure that no more than 300 feet of main may be out of service for any one single



break.



Valve placement shall be such that there are at least two valves at every tee and three



valves at every cross. Valves are required between all fire hydrants. Valves shall be



no further than 1,200 feet apart on transmission line (16 inches and larger).



When water mains are designed in such a way that a dead-end exists at the edge of a



subdivision or at the boundary of a filing within a subdivision, the main shall be



terminated with a temporary blowoff valve. Where future connections are to be made to



temporary dead-ends, at least three lengths of pipe are required beyond the valve and



before the temporary blowoff valve. When a new extension shall connect to an existing



main not terminated with a valve, the new main must be valved at the connection in order



that the entire, newly constructed system, may be pressure tested and chlorinated.



Valves larger than 10 inches shall be butterfly style. All valves exceeding a depth of



five feet shall be furnished with a valve key extension operating rod extending to within



four feet of the top of the valve box.



Whenever possible, main line valves shall be located at a point on the main which is



intersected by an extension of the property line. Under no circumstances, however, shall



a valve be located in concrete areas, such as sidewalks, cross pans, aprons, curbs or



gutters. Valves located on water lines utilizing easements shall be located a distance



of three feet, three inches from connecting tees, cross or elbow in pavement areas and



not on property lines. Butterfly valve operators shall be located on the north or east



side of the water main. Any valve located in a green belt area shall have a concrete



collar around the valve box or manhole as shown in the detailed drawings.


203.9
Blowoff Valves



Blowoffs are required at the end of water mains which terminate at the subdivision



boundary in streets that shall be extended at a future date. Blowoffs are also required



at all low points in transmission lines (16 inches and larger).



Blowoff assemblies consist of valves, pipe and material necessary to install the



blowoff valve complete in place. Where specified by the City Engineer, blowoffs shall



be required at the end of mains extended into cul-de-sacs.


203.10
Fire Hydrants



Maximum distance between hydrants shall be 500 feet in single family and duplex



residential areas, and a minimum spacing to cover all of the area within a 300 foot



radius from the hydrant in business and high density residential areas, such



as apartments and townhouses. The maximum distance should be measured along the



centerline of the street, unless approved otherwise by the City Engineer. No hydrants



shall be allowed at the end of cul-de-sacs. the number and location of fire hydrants in



a given area shall be determined by the local fire department. If hydrants are to be



installed at locations other than street intersections, they shall be located on lines



which are established by extending property lot side lines into the streets. The fire



hydrant shall be located within the right-of-way and on the same side of the street as



the water main unless otherwise specified by the City Engineer. Installation of fences



or other obstructions shall in no way hinder the operation of the fire hydrant.



Fire hydrant branch lines shall be set at 90 degrees to street mains. The maximum length



of a fire hydrant branch line shall be 50 feet. The hydrant shall be set at the end of



the branch lines and shall face the branch line. No horizontal bends or offsets shall be



used in installing fire hydrant branch lines. Under no circumstances shall any size or



manner of tap be made on a fire hydrant branch line. Hydrants shall be plumbed vertically



with pumper nozzle facing street and traffic safety flange not less than two inches nor



more than three inches above final grade. A six-inch gate valve shall be flanged or



rodded to the tee on the main in order that the hydrant may be removed from the system



for maintenance without affecting the distribution system. No service line taps shall be



made to a distribution main within five feet of a fire hydrant branch line.


203.11
Thrust Block



All bends, tees, plugs, dead-ends, wet taps, hydrants, and blowoffs shall be designed and



constructed with concrete thrust blocks as set forth in subsection 204.1(1) of these



Standards and Specifications.


203.12
Operating Pressures



Pressures within the distribution system shall be a minimum of 40 pounds per square inch



(psi) during the maximum hour demand. Maximum pressure within the distribution system



shall be 100 psi. Pumping facilities shall be allowed on mains or service lines only



where specifically authorized by the City Engineer.


203.13
Pressure Regulating Stations



Pressure reducing valve (PRV) installations are used to control pressures between



distribution zones. When main extension plans are submitted for review, the need for a



pressure regulating valve installation shall be determined based on existing pressure



zones and the existing distribution system. Plans shall be submitted indicating size,



type and location for the PRV installation. All calculations must be submitted and



approved by the City. Drawings with all fittings shown must be submitted with



shop drawings for the vault prior to construction.



Individual PRV installations on residential services shall not be permitted, unless



specifically approved by the City Engineer.

204
WATER DISTRIBUTION SYSTEM CONSTRUCTION SPECIFICATIONS


204.1
Materials



All materials furnished shall be new and undamaged. Everything necessary to complete all



installations shall be furnished and installed whether shown on approved drawings or



not, and all installations shall be completed as fully operational.



Acceptance of materials or the waiving of inspection thereof shall in no way relieve the



Responsible Party of the responsibility for furnishing materials meetings the



requirements of the specifications.



The City reserves the right to direct or deny use of certain types of materials in



specific circumstances. All materials delivered to the job site shall be adequately



housed and protected so as to ensure the preservation of their quality and fitness for



the work.



(a)
Ductile Iron Pipe




All ductile iron pipe shall be manufactured in accordance with AWWA Standard C-150




and C-151, "Ductile Iron Pipe; Centrifugally Cast in Metal Molds or Sandlined Molds




for Water or Other Liquids," with the following additional requirements or




exceptions.




"Push-on single gasket" type conforming with applicable requirements of AWWA




Standard C-111. "Rubber Gasket Joints for Cast-Iron and Ductile Iron Pressure Pipe




and Fittings." Joint types other than "push-on single gasket" are acceptable if




specifically approved by the City Engineer.




Ductile pipe furnished under this specification shall conform to AWWA C-150 and C-




151 and the following minimum thickness classes unless otherwise specified by the




City Engineer:





12-inch and smaller - Class 51





14-inch and larger - Class 50




Pipe furnished shall have nominal laying lengths of either 18 feet or 20 feet.




Random lengths are not acceptable.




Pipe furnished shall have standard thickness cement mortar linings in accordance




with AWWA Standard C-104, "Cement Mortar Lining for Cast-Iron and Ductile Iron Pipe




and Fittings for Water," and the exterior coating shall be the standard outside




bituminous coating as specified in AWWA C-151.




The manufacturer shall furnish a certified statement that the inspection and all of




the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.




Corrosion protection shall be covered in subsection 204.2 of these Standards and




Specifications.




In general, ductile iron water pipe shall installed per AWWA C-600.



(b)
Polyvinyl Chloride (PVC) Pressure Pipe




All polyvinyl pipe shall be manufactured in accordance with AWWA Standard C-900,




"Polyvinyl Chloride (PVC) Pressure Pipe," with the following additional




requirements or exceptions. All pressure Class 150 pipe shall meet the requirements




of DR-18 and pressure Class 200 shall meet the requirements of DR-14.




Solvent cement joints are strictly prohibited.




Each length of pipe shall be a standard laying length of 20 feet. Random lengths




shall not be acceptable unless specifically approved by the Engineer. Under no




circumstances shall the random length be less than 10 feet long, with the exception




of fire hydrant branch lines and fittings. All PVC pipe must be laid with tracer




wire (16 gauge wire only).




PVC must conform with cast-iron outside diameters. Pipe stored outside which may be




exposed to sunlight for more than 30 days, shall be covered with an opaque material




such as canvas. Clear plastic sheets shall not be used to cover the pipe. Air




circulation shall be provided under the covering. Sunburned pipe shall not be




permitted for installation and shall be removed from the job site immediately. All




pipe must be Underwriters Laboratory approved. No direct taps shall be permitted




on PVC pipe.




The manufacturer shall furnish a certified statement that the inspection and all of




the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.



(c)
Fittings




All cast-iron fittings shall be manufactured in accordance with the following AWWA




standards: C-104 "Cement Mortar Lining for Cast-Iron and Ductile Iron Pipe and




Fittings for Water," C-110 "Gray Iron and Ductile Iron Fittings" and C-111, "Rubber




Gasket Joints for Cast-Iron and Ductile Iron Pressure for Pipe and Fittings," with




the following additional requirements or exceptions:




All fittings shall be furnished with a cement mortar lining of standard thickness




as defined in referenced specifications and given a seal coat of bituminous




material.




All fittings shall be furnished with mechanical joint, ring-tile or flanged ends




conforming to referenced specifications and, in addition, the tee-head MJ bolts




and hexagon nuts shall be fabricated from a high strength, low alloy steel known




in the industry as "Cor-Ten" or approved equal. Swivel fittings as approved by




the City Engineer may also be utilized.




All fittings shall be of the 250 psi pressure rating and shall conform to the




dimensions and weights shown in the tables of referenced specifications. All




fittings shall be made from gray iron and ductile iron.




The manufacturer shall furnish a certified statement that the inspection and all




of the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.




Corrosion protection shall be covered in subsection 204.2 of these Standards and




Specifications.



(d)
Gate Valves




All valves shall be manufactured and tested in accordance with AWWA C-509,




"Resilient-seated gate valves, three through 12 NPS, for Water and Sewage Systems"




with the following additional requirements or exceptions:




All valves shall be suitable for frequent operation, as well as service involving




long periods of inactivity. The operating pressure for all valves four inches




through 12 inches shall be 200 psi.




Valve stems shall be made of bronze and threaded so that valves shall open by




turning to the left (counterclockwise). Each valve shall be furnished with a two-




inch square operating nut. The operating nut shall have an arrow showing the




direction of opening and the word "OPEN" cast on the nut. The stem seal shall




consist of two O-rings; one or both positioned above the thrust collar with the




valve under pressure in the full open position.




Bolts and hex nuts used on the bonnet of the valve shall be the manufacturer's




standard fabricated from a low alloy steel for corrosion resistance.




The flat gaskets, either ring type or full faced type, required at the bonnet




connections shall be fabricated from compressed asbestos sheet with a rubber




compound binder.




Flanges shall be sized and drilled in accordance with ANSI B-16.1 Class 125




specifications. Flanges shall be machined in a flat face or machined to a flat




surface with a serrated finish in accordance with AWWA Standard C-207 "Steel




Pipe Flanges." (Non-bury applications only)




All components of the mechanical joint shall conform to ANSI A-21.11 (AWWA




Standard C-111). The tee-head bolts and hexagon nuts shall be fabricated from a




high strength, low alloy steel known in the industry as "Cor-Ten" or an approved




equal.




After approved factory assembly, each valve shall be given the operation and




hydrostatic tests in accordance with the referenced specifications.




Wedge disc valves shall be limited to the following manufacturers or approved




equivalent. Resilient-seated gate valves shall be limited to Mueller Resilient Seat




Gate Valve No. A-2370 or Clow Resilient Seat Gate Valve.




The manufacturer shall furnish a certified statement that the inspection and all of




the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.




Corrosion protection shall be covered in subsection 204.2 of these Standards and




Specifications.



(e)
Valve Boxes




Valve box parts shall be Tyler, Clow or an approved equivalent manufacturer and made




of gray cast-iron. A 5-1/4 inch screw-type shaft shall be adjustable from 45 to 66




inches. Valve box lids shall be marked with the word "WATER" and shall have a lip or




flange extending into the valve box shaft. No slip-type boxes shall be allowed. The




valve box shall be of a design which shall not transmit shock or stress to the valve




and shall be centered and plumb over the operating nut of the valve with the box




cover flush with the surface of the pavement. In non-paved areas, a 24-inch square




concrete collar is required around valve box cover as per the standard detail in




Section 200 of these Standards and Specifications. In unimproved roadways the valve




box cover shall be set six inches below final grade with a marker post indicating




the location as per the standard detail drawing.




The manufacturer shall furnish a certified statement that the inspection and all of




the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.




Corrosion protection shall be covered in subsection 204.2 of these Standards and




Specifications.



(f)
Butterfly Valves




All valves 12 inches or larger shall be butterfly valves, Class 150B, and shall




conform to Specification AWWA C-504. All butterfly valves shall shall be furnished




with flanged end (non-bury applications) or mechanical joint connections and shall




be suitable for buried service installation. Butterfly valves used for buried




service shall be similar to the "Groundhog" manufactured by the Henry Pratt Company,




M & H 450 or an approved equal. Shafts shall be a one piece unit constructed of




stainless steel and shall extend completely through the valve disc body. Shaft




bearing material shall have a proven record of service of not less than five years.




Shaft seals may be designed for the use of standard split-V type packing or for




standard "O" ring seals. Valves shall be fitted with a two-inch operating nut and




shall open to the left (counterclockwise). All butterfly valves shall be designed




for direct bury unless otherwise designated. Valves shall be supported after




installation by a poured in place concrete pad with a bond breaker material.




The manufacturer shall furnish a certified statement that the inspection and all of




the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.




Corrosion protection shall be covered in subsection 204.2 on these Standards and




Specifications.



(g)
Pressure Reducing and Regulating Valves (PRV's)




All pressure reducing valves shall be Clayton 90-01 series or an approved




equivalent, unless otherwise approved by the City Engineer. The valve shall be




designed to reduce a high upstream pressure to a constant downstream pressure by




way of a pilot control system. The pilot system shall control the main valve which




shall be of a single seated, hydraulically operated, diaphragm, globe valve type.




The valve seats shall be bronze except when due to sustained high velocities




through the valve, the manufacturer recommends stainless steel seats. An indicator




rod or flow tube shall be furnished as an integral part of the valve to show the




position of the valve.




Material shall be cast-iron for valve body. Flanges and covers shall conform to ASTM




Standard Designation A-48. Bronze castings or parts for internal trim shall conform




to ASTM Standard B-61.




All valves shall be furnished with flanged ends and drilled in accordance with ANSI




B-16.1 Class 125 specifications. Flanges shall be machined to a flat face or




machined to a flat surface with a serrated finish in accordance with AWWA Standard




C-207.




The pilot valve for controlling operation of the main valve shall be a single




seated, diaphragm operated and spring loaded type. The pilot valve shall be attached




to the main valve with piping and isolation valves so arranged for easy access in




making adjustments and also for its removal from the main valve while the main




valve is under pressure. Pilot control system shall be cast bronzed ASTM B-62 with




303 stainless steel trim.




The needle valve shall be all bronze and included with the main valve to control




the speed of piston travel.




The operating pressure shall be 150 psi.




The body of the pressure reducing valve shall be given a hydrostatic test of 50




percent more than the operating pressure specified herein. A second test to




check seating of the cylinder shall be made at the operating pressure.




All pressure reducing and regulating valves shall be installed in concrete




vaults or factory built steel vaults as specified in the detail drawing. There




shall be no dissimilar metals allowed in the piping in the PRV vaults without




proper insulation.




The manufacturer shall furnish a certified statement that the inspection and all




of the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.




After approved factory assembly, each valve shall be given the operation and




hydrostatic tests in accordance with the referenced specifications.




The manufacturer shall furnish a certified statement that the inspection and all




of the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.



(h)
Air Valves




Air Valves shall be of two types as follows:




1.
An Air Valve called for on the plans shall mean an Air and Vacuum Valve of the





ball type designed to permit the escape of air from a pipe line when the line





is being filled and to permit air to enter the pipe line when the line is





being emptied.




2.
A Combination Air Valve called for on the plans shall mean a combination Air





and Vacuum and Air Release Valve designed to fulfill the functions of an Air





and Vacuum valve and also designed to permit the escape of air accumulated in





the line at the high point when the line is under pressure while in operation.





The valve shall be self-contained in one unit, not a combination of two valves.





This type would normally only be used in large transmission mains with few





connections.





Air valves shall be installed at each highpoint in all water mains of 12-





inch diameter and larger. One-inch air valves shall be installed on six-inch





and eight-inch mains at high points. Installation shall include gate valves





between saddle and air valve for maintenance purposes. They shall be installed





in precast concrete manholes or vaults as specified in Subsection J and fitted





with air vents of adequate cross section open to the atmosphere. A minimum





section one foot thick of 1 1/2-inch rock shall be placed under the pipe in air





valve manholes. When air valves are required, specifications shall be submitted





to the City Engineer for review and approval. These specifications shall





include the size, type, and all calculations required.



(i)
Blowoff Assemblies




Blowoff assemblies or drain valves shall be installed at each low point in all water




mains of 12-inch diameter and larger. All water mains installed having dead-ends




where stagnant water may collect shall be provided with blowoff devices which shall




allow flushing of the main without interruption of water service. Refer to blowoff




assembly detail for water mains less than 12 inches in diameter. All water mains of




12-inch diameter and larger shall use fire hydrants for blowoff assemblies, unless




otherwise specified by the City Engineer.



(j)
Vaults




All valve vaults shall be designed to adequately house the valves and fittings




therein contained, as well as to withstand all external loadings imposed by earth,




thrust and AASHTO H-20 highway live loading. Vaults located in areas other than




those that shall involve vehicular traffic may be designed for a loading other than




AASHTO H-20 by a professional engineer registered in the State of Nebraska.




1.
All concrete vaults shall be furnished with removable roof slabs to allow





removal of all valves and fittings. They shall also be sized so as to allow





sufficient room for valve maintenance and minor repair. Vault shall be





equipped with a prefabricated rectangular metal access door reinforced for





H-20 traffic loading. The access door shall be provided with a hinged 1/4-





inch x two-inch steel strap locking device.




2.
An all aluminum access ladder shall be provided. The ladder shall meet UL





and OSHA approval under Type I, Heavy Duty Specifications.




Vaults shall be constructed in such a manner as to allow operation of all valves




from above ground and shall be fitted with air vents open to the atmosphere. Vaults




shall be made waterproof after construction by use of sealants, epoxies or other




approved methods. All vaults shall be designed with wall sleeves and link seal and




be capable of handling thrusts caused by operating valves. If the vault is not to




be in a street, the roof shall be designed to support the overhead earth fill and




any other reasonable loading that may occur. All vaults shall have 110/120 volt,




water tight outlets and light fixtures. The light switch shall also be connected to




the vent fan and be located in such a position that it can be operated without




completely entering the vault. The vault shall also be equipped with a sump pump and




ventilation fan meeting the following specifications:




1.
Sump pumps shall be bronze mounted with automatic float controls by Hydro-





matic with a 1/3-H.P. motor designed to operate with 120 volts, or an approved





equivalent. A pipe union shall be installed in the discharge line between the





pump and the check valve to aid in the removal of the pump for repair or





replacement.




2.
Ventilation fans shall be as manufactured by ILG, or an approved equivalent,





Model PTD Direct-Drive Tubeaxial Duct Fan size PTD 123 (811 cfm @ 3/8" s.p.)





with a 1/6-H.P., 120-volt constant speed, single phase, 60HZ electric motor.





Control switch for the fan shall be mounted next to the entryway so that it can





be operated without completely entering the vault. The discharge of the vent





fan shall be totally enclosed and attached to the opening of the exhaust vent





pipe.




Concrete floors shall have 12-inch diameter by 18-inch deep sump holes in the corner




but not open to the outside of the vault. The designing engineer shall submit shop




drawings along with design calculations including the electric layout to the City




Engineer for approval prior to the installation. Refer to the detail drawings.



(k)
Precast Concrete Manholes




Refer to subsection 303.2(c) of these Standards and Specifications.



(l)
Thrust Blocks




Thrust blocks shall be constructed at all bends and fittings which result in




unbalanced line thrust. Care shall be taken not to block outlets or to cover bolts,




nuts, clamps or other fittings or to make them inaccessible. A bond breaker shall be




placed between the fitting and the thrust block to aid in ease of future removal.




The vertical sides of the concrete thrust blocks shall be formed to allow for




symmetrical thrust. All concrete thrust blocks shall be designed for shape and size




as required by type of soil and shall in every instance bear against undisturbed




earth. If soil bearing strength is unknown, soil bearing capacities used in design




must be approved by the City Engineer. When it is impossible through over excavation




or other causes to pour a thrust block against undisturbed earth, harness rods shall




be required to anchor the fittings to the main upon approval of the City Engineer.




Backfill may be placed over the thrust block once the surface has set sufficiently




to resist the weight of the backfill. However, no tamping or compacting shall be




allowed above the thrust block for a minimum of 24 hours after placement. Concrete




must set a minimum of 48 hours prior to the performance of a hydrostatic test. NO




DRY KICKERS SHALL BE ALLOWED. Refer to the detail drawings.



(m)
Concrete




All cement used shall be Portland Cement acceptable under ASTM Designation C-150




"Standard Specifications and Tests for Portland Cement." Cement used shall be Type




I, II LS or Type IV. All concrete shall have a minimum 28-day compressive strength




of 4,000 psi. The design mix of Portland Cement, fine aggregate, course aggregate,




water and admixtures shall be submitted along with test results of the design to




the City Engineer for approval upon request. Hand mixed concrete shall not be




permitted.




Concrete shall not be placed on frozen subgrade. Concrete shall be placed only in




the presence of the Inspector unless inspection has been waived prior to the




placement. When concrete is deposited against ground without the use of forms, the




ground shall be thoroughly moistened or other provisions made to prevent the ground




from drawing water from the concrete. Newly placed concrete shall be allowed to set




undisturbed for a minimum curing time of 24 hours. When concrete is placed at




temperatures below 40 degrees F., the Responsible Party shall provide satisfactory




methods, as determined by the City Engineer, and means to protect the mix from




injury by freezing and comply with all American Concrete Institute (ACI) standards




(latest revision.) After placement of concrete, an eight-mil polyethylene covering




shall be required for 24 hours in order to allow for proper curing. No trucks shall




be permitted to place concrete, if placement does not begin prior to 90 minutes from




when the truck left the plant. Allowable slump shall be three inches, (+/-) one




inch.



(n)
Tie rods




Tie rods shall be mild steel, ASTM Standard Designation A-36. Hex nuts shall be




ASTM Standard Designation A-307, grade A or B, Hexagon Heavy series. Tie rods shall




be used at all bends and fittings where thrust blocks cannot be used due to existing




field conditions or where harness rods are specifically required by the City




Engineer. All harness rods shall have a bituminous coating for corrosion protection




as specified by the City Engineer.



(o)
Concrete Reinforcement




All deformed reinforcing bars shall conform to ASTM Standard A-615, Grade 40 or 60,




or ASTM Standard A-617, Grade 40 or 60. All welded steel wire fabric shall conform




to ASTM Standard A-185.



(p)
Galvanized Material




Under no circumstances shall any galvanized fittings or material be used unless




specifically approved by the City Engineer.



(q)
Fire Hydrants




All fire hydrants shall conform to and be tested in accordance with AWWA




Specification C-502. Fire hydrants shall be made of cast-iron with full bronze




mountings. Inlet shall fit six-inch pipe with barrel length sufficient for a 5-1/2




foot trench. Hydrants shall have one 4 1/2-inch pumper connection and two 2 1/2-




inch hose connections, and the main valve opening in the fire hydrant shall be




not less than five inches in diameter. Threads on all nozzles shall be National




Standard. All fire hydrants shall close clockwise.




A traffic breakaway feature shall be incorporated into the barrel of the hydrant at




the ground line. The operating nut shall be National Standard pentagon measuring




1-1/2 inches from point to opposite flat. Nozzle covers shall have the same size




and shape nut as the operating nut. The hydrant shoe shall have a mechanical joint




fitting with the tee-head bolt and hexagon nut made of Cor-Ten.




Each hydrant shall have drain holes with a minimum thickness of 12 inches of 3/4-




inch rock beneath them and 6-inches above. A sheet of four mil polyethylene should




be placed over the rock to prevent dirt from filling the rock. All hydrants shall




stand plumb and shall be connected to the street main by a six inch branch line. The




branch lines shall be PVC Class 150 or ductile iron pipe only. An independent six-




inch gate valve shall be installed on each fire hydrant branch, rodded to the tee.




Thrust blocks under and behind the fire hydrant base shall be placed according to




the fire hydrant detail. The fire hydrant base shall be above finished grade, when




finished grade has been established. All hydrant extensions needed to place hydrant




at correct grade shall be considered essential to the project and not a separate pay




item. Maximum height of extension on hydrant is 12 inches. No hydrant base shall be




installed any deeper than six feet from the top of finished grade. All fire hydrant




assemblies shall be rodded in accordance with subsection 204.1(n).




No part of the fire hydrant assembly shall protrude over the edge of sidewalks.




Minimum distance from driveways shall be five feet. Depending upon hydrant




location, the use of steel posts filled with concrete may be required for




protection, as specified by the City Engineer. Fire hydrants shall be placed on




property lines at corners or in the middle of the block in residential areas.




Commercials (Large tracts) may vary. All hydrants shall be located within the right-




of-way adjacent to public streets, unless otherwise determined by the City Engineer.




Corrosion protection shall be covered in subsection 204.2 of these Standards and




Specifications.




After hydrant installation is complete, the Responsible Party shall paint each




hydrant with Rustoleum Federal Safety Orange, or an approved equivalent. Fire




hydrants shall not be accepted nor shall the one year warranty period be initiated




until the hydrant color matches the existing City hydrant colors as specified by




the City Engineer.




Fire Hydrants shall be limited to the following manufacturers only.




Mueller Company 5-1/4 Centurion. Centurion model shall be connected with stainless




bolts and nuts where the show and barrel connect. (Federal Safety Orange.)




For additional information refer to fire hydrant detail drawing.


204.2
Corrosion Protection



All ductile iron pipe, steel casing pipe, fittings, valves and valve boxes shall be



protected as specified if the City Engineer determines the soils require corrosion



protection.



All ductile iron pipe, fittings, harness rods, valves and valve boxes shall be hand



wrapped using polyethylene with a minimum wall thickness of 8 mils and two-inch wide,



10-mil thick, polyethylene pressure sensitive tape to close seams or hold overlaps.



All polyethylene encasement material shall be manufactured in accordance with AWWA



Standard C-105. The raw material used to manufacture polyethylene film shall be Type I,



Class A, Grade E-1 in accordance with ASTM Standard Designation D-1248.



In all cases the polyethylene shall be so applied as to prevent the contact of backfill



material with the fitting.



Other means of corrosion protection must be specifically approved by the City Engineer.



The Responsible Party shall incur the costs of all soil testing if required.


204.3
Excavation



All excavations shall be made to the lines and grades as established by the approved



drawings in open cut, through whatever material encountered. All areas shall be excavated



in such a manner as shall afford adequate drainage. Where material encountered within the



limits of the work is considered unsuitable by the City Engineer, such material shall be



excavated below the grade shown on the drawings to a depth necessary to ensure a stable,



firm foundation and refilled with 3/4-inch rock uniformly graded to provide a firm



foundation. All excavated materials which are considered unsuitable and any surplus of



excavated material shall be disposed of by the Responsible Party.



All existing asphalt or concrete surfacing shall be cut vertically in a straight line as



specified in subsection 103.3 and removed from the job site prior to starting the trench



excavation. This material shall not be used in any fill or backfill.



The trench shall be excavated so that a minimum clearance of six inches is maintained on



each side of the pipe for proper placement and compaction of the bedding or backfill



material. The maximum trench width measured at the top of the pipe shall be the outside



diameter of pipe plus 24 inches.



If the trench width exceeds the maximum trench width, a stronger class pipe shall be



specified.



The trench shall be adequately supported and the safety of workers provided for as



required by the most recent standards adopted by OSHA.



If the City Engineer is of the opinion that at any point the trench walls are not



properly supported, the City Engineer may suggest the placement of additional supports



by and at the expense of the Responsible Party, and compliance with OSHA Standards is the



responsibility of the Responsible Party for the safety of all work being conducted. The



City is not responsible for the safety of any party constructing the utility project.



Trench excavation shall not advance more than 400 linear feet ahead of pipe laying and



backfilling work.



Excavation for structures shall be of such dimensions as to allow for the proper



installation and to permit the construction of the necessary pipe connections.


204.4
De-Watering



All pipe trenches or structure excavation shall be kept free from all water during pipe



laying and other related work. The method of de-watering shall provide for a completely



dry foundation at the final lines and grades of the excavation. All water shall be



disposed of in a suitable manner approved by the State Health Department without being



a menace to public health safety or causing a public inconvenience. The de-watering



operation shall continue until such time as it is safe to allow the water table to rise



in the excavations. Pipe trenches shall contain enough backfill to prevent pipe



flotation.


204.5
Pipe Bedding



After completion of the trench and proper preparation of the foundation, bell holes shall



be dug deep enough to provide a minimum of two inches of clearance between the bell and



the bedding material. All pipe shall be installed in such a manner as to ensure full



support of the pipe barrel over its entire length. After the pipe is adjusted for line



and grade and the joint is made, the bedding material shall be carefully placed and



tamped under the haunches of the pipe up to spring line and in the previously dug bell



holes. The bedding shall then be installed to a minimum of six inches and a maximum of 12



inches above the top of the pipe, no matter what type of pipe is being installed.



The bedding material shall be squeegee non-fractured and shall conform to the following



limits when tested by means of laboratory sieves:




                                     Total Percent




           Sieve Size                Passing by Weight




           3/8-inch                  100




           No. 200                   0-5


204.6
Installation of Pipe



All pipe shall be installed in accordance with AWWA C-600 or C-603 along with the


 
following provisions:



Pipe and fittings shall be loaded and unloaded by lifting so as to avoid shock or



damage. Under no circumstances shall such material be dropped. Before the placing of



pipe in the trench, each pipe or fitting shall be thoroughly cleaned of all foreign



material, kept clean at all times and examined for cracks or defects before installation.



Joint lubricant shall be as supplied by the pipe manufacturer.



When laying pipe on curves, the pipe shall be kept in alignment by deflecting joints.



When using deflecting joints, recommended practices and allowances as stipulated by the



manufacturer must be adhered to at all times. Pipe shall be laid with the bell ends



facing in the direction of laying unless directed otherwise by the City Engineer.



Whenever the pipe is left unattended, temporary plugs shall be installed at all openings.



Temporary plugs shall be watertight, Standard Cast-Iron and of such design as to prevent



children and animals from entering the pipe. All temporary plugs shall be approved by



the Inspector.



No pipe or appurtenant structure shall be installed upon a foundation into which frost



has penetrated or at any time when the Inspector deems there is a danger of ice formation



or frost penetration at the bottom of the excavation. No pipe or appurtenant structure



shall be installed unless backfilling can be completed before the formation of ice and



frost.



Immediately before joining two lengths of pipe, the inside of the bell and the outside



of the spigot end and the gaskets shall be thoroughly cleaned. Caution shall be exercised



to ensure that the correct type of gasket is used. A thin film of gasket lubricant shall



be applied according to the manufacturer's recommended practices to either the inside



face of the gasket or the spigot end of the pipe or both.



The spigot end of the pipe shall be placed in the socket with care to prevent the joint



from contacting the ground. The joint shall be completed by pushing the pipe home with a



slow steady pressure, without jerky or jolting movements. Stabbing shall not be



permitted. Pipe furnished without a depth mark shall be marked before assembly to ensure



insertion to the full depth of the joint.



Extra care should be used in handling PVC pipe during cold weather due to the reduced



flexibility and impact resistance as temperatures approach and drop below freezing.



Under no circumstances shall a non-disinfected main which cannot be isolated be



connected to an existing, disinfected main. The Responsible Party shall assume and and



all responsibility for damage done by heavily chlorinated water entering existing



facilities due to negligence on his part. All water mains shall adhere to the following



sequence of tests: (1) chlorine; (2) pressure tests; and (3) clearwater test.


204.7
Installation of Valves, Valve Boxes and Manholes



All valves shall be handled in such a manner as to prevent any injury or damage. All



valves shall be thoroughly cleaned before installation. Valves shall be set in such a



manner that the valve stems are plumb. Valves shall be located at points as specified



in subsection 203.8 of these Standards and Specifications. Any deviation from this shall



be at the discretion of the City Engineer.



Final elevation of valve boxes and manholes shall be left to the discretion of the City



Engineer.



Valve boxes shall be installed plumb. Valve boxes which have shifted during backfill



operations and are no longer plumb, shall be re-excavated and realigned to the



satisfaction of the Inspector.


204.8
Testing



Refer to subsection 206 of these Standards and Specifications.


204.9
Backfill



It is expected that the trench excavation shall provide suitable backfill material. Wet,



soft or frozen material, pieces of asphalt or concrete or other undesirable substances



shall not be used for backfill. The backfill material shall be free from rubbish, stones



larger than five inches in diameter, clods and frozen lumps of soil. If the excavated



material is not suitable for backfill as determined by the City Engineer, suitable



material shall be hauled in and utilized and the rejected material hauled away and



disposed of. All snow shall be removed from the trench prior to proceeding with backfill



operations.



Backfilling shall be conducted at all times in a manner to prevent damage to the pipe or



its coating and shall be kept as close to the pipe laying operation as possible.



All backfill around structures shall be consolidated by mechanical tamping.



Backfill in areas where existing pavement is to be cut and replaced, existing material



excavated shall be removed from the site and the trench backfilled with gravel road



base to finished or existing grade as specified in subsection 103.3 of these Standards



and Specifications. Excess material shall be removed prior to surfacing.


204.10
Compaction



Compaction may be obtained by any method approved by the City Engineer, as long as the



backfill material is uniformly compacted throughout the depth of the trench to at least



95 percent of the maximum density obtainable using standard proctor. The minimum moisture



content shall not deviate above or below the standard optimum by more than two percent.



If, in the judgement of the City Engineer, the trench shows signs of being improperly



backfilled or if settlement occurs, the trenches shall be reopened to a depth required



for proper compaction, refilled and recompacted, all in accordance with these



specifications.



Compaction tests, taken by the City Engineer, shall be taken every 200 feet or at the



discretion of the City Engineer while construction is proceeding. The City Engineer shall



pick the location and depths at which all compaction tests shall be taken. All compaction



tests shall be taken at depths below finish subgrade ranging from one foot above the top



of bedding to one foot below grade at an interval not exceeding two feet. The Inspector



shall be present when each test is taken and the results shall be forwarded to the City.



The Responsible Party shall bear the costs of all failed compaction tests.


204.11
Trench Maintenance



During the period of the warranty period, the Responsible Party shall maintain and repair



any trench settlement which may occur and shall make suitable repairs to any pipe,



fitting, valve, valve box, pavement, sidewalks or other structures which may be damaged



as a result of backfill settlement as determined by the City Engineer.


204.12
Repair Fittings



The use of repair clamps, repair sleeves, joint clamps and similar devices is permitted



to repair existing mains not under warranty. Repair clamps shall be of stainless steel



construction in the band, lugs, nuts and stainless steel bolts. These devices should not



be considered substitutions for careful installation of mains. Repair clamp design and



make shall be submitted to the City Engineer for approval prior to installation.



Under no circumstances shall repair clamps be allowed on new installations.

205
WATER SERVICES LINES AND APPURTENANCES CONSTRUCTION SPECIFICATIONS


205.1
General



All water service line construction connecting to the City water system shall be done in



accordance with these Standards and Specifications which shall cover all new water



service line construction from the water main to the property line.


205.2
Materials



All materials furnished shall be new and undamaged. Everything necessary to complete all



installations shall be furnished and installed whether shown on the approved drawings or



not and all installations shall be completed as fully operational.



Acceptance of materials or the waiving of inspection thereof shall in no way relieve the



Responsible Party of the responsibility for furnishing materials meeting the requirements



of these specifications.



The City reserves the right to direct or deny use of certain types of materials in



specific circumstances.



All materials delivered to the job site shall be adequately housed and protected so as to



ensure the preservation of their quality and fitness for the work.



The minimum size allowable for a service line shall be 1-inch diameter.



(a)
Copper Service Pipe - Type "K" or C-901 polyethylene tubing.




Type "K" copper shall be used for service lines 3/4-inch through two-inch diameter.



(b)
Ductile Iron Service Pipe




Ductile iron pipe or PVC C-900 shall be used for service lines larger than two




inches, unless otherwise specified by the City Engineer.



(c)
Corporation and Curb Stops




A curb stop or valve of the same size as the service pipe and conforming to the




following standards shall be installed on every commercial service line larger than




one inch between the water main which is at a point at or near the property line.




Water service saddles shall be cast bronze casting with double silicone bronze




straps, series 183-0 as manufactured by R.H. Baker and Company; Type 323 by Smith-




Blair Inc., or an approved equivalent.




1" corporation stops shall be AWWA taper thread to copper connection of pack joint




and shall be a Mueller No. H-15000 or an approved equal.




Curb stops shall be compression to compression connections and shall be Mueller No.




15154, Oriseal Mark II, with stop, or approved equal.




Curb stop service boxes shall be Mueller H-10302 for 1", H-10304 for 1-1/4" to 2",




Minneapolis pattern, extension type. The curb stop box shall be installed exactly




center over the curb stop valve and in a vertical position. The top lid of the curb




stop box shall be installed a maximum of one inch above the final grade.


205.3
Excavation



Refer to subsection 204.3 of these Standards and Specifications.


205.4
De-Watering



Refer to subsection 204.4 of these Standards and Specifications.


205.5
Pipe Bedding



Refer to subsection 204.5 of these Standards and Specifications.



All specifications are applicable except that "K" copper and C-901 service lines



require a minimum bedding depth of six inches of squeegee for up to a three-inch service



line as shown in the detail drawings. Any service line larger than two inches shall have



typical water main bedding.


205.6
Installation of Pipe



Refer to subsection 204.6 of these Standards and Specifications.


205.7
Installation of Valves and Valve Boxes



Refer to subsection 204.7 of these Standards and Specifications.


205.8
Testing



Refer to subsection 204.8 of these Standards and Specifications.


205.9
Backfill



Refer to subsection 204.9 of these Standards and Specifications.


205.10
Compaction



Refer to subsection 204.10 of these Standards and Specifications.


205.11
Location



That portion of the service pipe between the main and curb stop, must be in a continuous



straight line, with no joints and perpendicular, if possible, to the line of the main.



The main to be tapped must extend along the entire length of the lot line of the property



to be served.



If service is requested for a lot at the end of a cul-de-sac street, the main to be



tapped must be not more than 25 feet from the curb line or the proposed curb line at



the end of the cul-de-sac. The service pipe between the main and the property line in



cul-de-sacs shall be in a continuous straight line and shall enter the property a



distance of two to four feet from the nearest lot corner. No service line may be



constructed through or in front of adjoining property. When possible, the service line



shall be located five feet toward the high side of the lot from the center line of the



lot. Service lines are not to extend beneath driveways unless otherwise approved by the



City Engineer. Sewer and water service lines must be a minimum of 10 feet apart



horizontally or special protection and/or special installation design of the services



shall be required. Water service locations shall also be marked with a "V" on the curb.



Markings shall be neatly stamped, chiselled or sawcut, not painted.


205.12
Depth



All service pipe must be laid at least 4-1/2 feet below the established grade of the



street in which they shall be laid and all other places at least 4-1/2 feet below the



surface of the ground. If in the judgement of the City Engineer, the topography indicates



the advisability thereof, service pipe shall be laid to a lower depth as required by the



City Engineer on the basis of then existing information.



If after a service pipe has been installed, the grade of the surface of the ground is



lowered, the service pipe must be lowered to provide at least 4-1/2 feet of cover.


205.13
Separate Trenches



Except as hereinafter provided, service pipe may not be installed in a trench containing



other conduits which convey any substance other than potable water. The trench containing



the service pipe shall be separated laterally from trenches containing other conduits by



at least 10 feet of undisturbed compacted earth. In certain residential installations,



the City Engineer may approve variations to the separate trench requirement.


205.14
Connections



Service pipe two inches or less in diameter shall be connected to the main by means of a



bronze corporation stop of the same size.



No underground joints are allowed in the copper or polyethylene service pipe between the



corporation stop and the curb stop. The use of underground joints may be allowed only on



the repair of existing service lines with specific approval from the City Engineer.



Meters shall be of the same size as that portion of the service pipe between the meter



and the main unless otherwise stated by the City Engineer. Oversizing of service lines



between the meter and the building is permitted, outside of the pit or vault.



Taps shall not be made on a water main until the main has passed the chlorine and



hydrostatic pressure tests and clearwater tests.



Care shall be taken to properly install water service lines so that enough slack is in



the service lines to protect against pullout problems.



Water mains shall be tapped at a 45 degree angle from the horizontal centerline of the



water main on the same side of the pipe as the water meter.



Service taps shall have a minimum separation of 24 inches and be no closer than 24 inches



to a coupling or pipe joint or fitting. No more than four service taps shall be permitted



on any one joint of pipe.


205.15
Pumps



Except when specifically authorized by the City Engineer, the installation of pumps on



service pipes designed to increase water pressure inside the premises receiving service



is prohibited.


205.16
Lawn Sprinklers



Lawn sprinkler systems must be tapped on the outlet side of the meter or a direct tap on



the main line with a meter setting.



Approved vacuum breakers or other means of cross connection control as required by the



Scottsbluff Municipal Code are required with each sprinkler system. All devices utilized



for cross connection must meet the minimum requirements of AWWA, the Uniform Plumbing



Code, as well as the approval of the City Engineer. A list of approved cross connection



control devices can be obtained at the City.


205.17
Abandonment



Only one domestic tap is allocated per single family residence. If it is necessary to



abandon an existing water tap, it shall be turned off and disconnected at the main,



unless otherwise specified by the City Engineer. A charge shall be assessed for all



labor and materials necessary to perform this work. Service lines that have been



installed in improper locations, such as side yards or corner lots, shall be moved to



the location noted in these Standards and Specifications as long as such action does



not require the cutting and patching of existing surfacing. A compression fitting shall



be utilized if necessary to relocate a meter pit from a driveway area, only if the



installation of a new service line would require the cutting and patching of existing



surfacing.

206
WATER MAIN RELEASE PROCEDURE


206.1
Scope



This procedure is to be followed when releasing a newly installed water main or



releasing a repaired pre-existing water main. It covers disinfection, bacteriological



sampling and reporting of results.


206.2
New Main



Installation shall be in accordance with established AWWA standards (AWWA C-600 or C-603)



with particular attention paid to the provision for cleanliness within the pipe itself.



Flushing and disinfection shall be performed by the Responsible Party in accordance with



AWWA Standard C-601 (more detailed instructions shall be found below.) Sampling



(bacteriological and chlorine residual) shall be performed by the Responsible Party in



the presence of the Inspector. Chlorine residual analysis shall be performed using



accepted test procedures in Standard Methods for the Examination of Water and Wastewater.



Bacteriological testing shall be performed by a laboratory certified by the Nebraska



Department of Health. The cost of all testing shall be the responsibility of the



Responsible Party.


206.3
Repaired Mains



After a main has been repaired and flushed, personnel from the Scottsbluff Water



Department shall inspect the water for color, turbidity and chlorine residual, prior



to restoring the repaired main into service.


206.4
Disinfection



Disinfection shall be accomplished in accordance with the Nebraska Department of Health.


206.5
Flushing



After chlorination or disinfection of the pipeline, flushing shall commence to remove the



chlorine solution. Flushing shall continue for a minimum of five minutes beyond the time



when chlorine residual is 0.3 ppm or less.


206.6
Hydrostatic Testing



No hydrostatic tests shall be made on any portion of the pipeline until all field placed



concrete has had adequate curing time as defined for thrust blocks in subsection 204.1(l)



of these Standards and Specifications and all compaction test results have been



submitted to and approved by the Inspector. Only potable water may be used in testing



procedures. See Table 200-2.



The pipeline shall be tested in accordance with AWWA C-600 or C-603 except as follows:



The pipeline shall be tested with water at a pressure of 150 psi or 50 psi above



working pressure, whichever is greater.



The City Engineer shall be notified 24 hours in advance of testing. All acceptance



testing shall be made in the presence of the City Engineer only after the pipeline is



in a state of readiness for testing.



All air in the line shall be properly purged. Where blowoffs or hydrants are not



available or effective in purging air from the line, the City Engineer shall require a



tap to purge the line. The location and size of the tap shall at the City Engineer's



discretion. The cost for such a tap shall be borne by the Responsible Party.



No leakage is allowed through the bonnet of the line valve. Any valve leaking through



the bonnet shall be removed and replaced.



The pressure test shall be a two hour test taken at the high point in the line. Every



time the water line pressure drops five psi, the pump shall be started to bring the line



pressure back to the initial pressure. At the Inspector's discretion, a minimum of a one



hour pressure test may be conducted in lieu of a two hour test.



Polyvinyl chloride or ductile iron pipe shall be considered to have passed the pressure



test when the total leakage in 24 hours is less than 11.5 gallons per inch of inside



diameter per mile of pipeline. The City Engineer shall direct the Responsible Party to



repair specific leaks regardless of test results, if in his opinion they are serious



enough to endanger the future service of the pipeline. Pipelines shall be tested in



sections as rapidly as such section may be isolated. Should any leakage of the pipeline



become apparent during the warranty period, the Responsible Party shall perform the



necessary repairs. If the Responsible Party does not initiate the repair within 4 hours



of notice the City shall perform the necessary repair and the Responsible Party shall be



invoiced for all work performed. Blowoffs, pressurizing pump, corporation stops, and



water measuring apparatus shall be provided by the Responsible Party, or at his expense.



At the Inspector's discretion, measuring apparatus may be required to be calibrated by



the City Engineer at the Responsible Party's expense.



The City shall not be held responsible for water tightness of its valves on existing



facilities. If existing valves leak, the City shall assist in reducing the influx of



water, but the Responsible Party must use methods at his own disposal to work with the



resulting leakage.



All fire hydrant lines shall be pressure tested. It is recommended that the fire hydrant



be dry. All fire hydrants shall be tested by flushing each hydrant a minimum of five



minutes before they shall be accepted.



All fire lines shall be pressure tested at 200 psi.


206.7
Bacteriological Sampling



Sampling shall be completed in accordance with the Nebraska Department of Health. The



Responsible Party shall take the required samples, in the presence of City personnel,



and submit the samples to a laboratory approved by the Nebraska Department of Health.

207
WATER METER INSTALLATION STANDARD SPECIFICATIONS


207.1
General Information



(a)
Inside Installations




Water meter installations inside any building are recommended if at all possible.



(b)
Jumper Pipes




Jumper pipes are not permitted.



(c)
Water Meters




All water meters, regardless of size, connected to the City's utility system, shall




be purchased from and remain the property of the City. Under no circumstances shall




anyone other than City personnel remove a water meter once the installation has been




inspected and approved, unless otherwise specified by the City Engineer.



(d)
Meter Sizes




All meter sizes for residential, commercial or industrial use shall be determined




by the consulting engineer and calculations submitted to the City Engineer for




review and approval. Calculations shall be based on design criteria with AWWA manual




M22 "Sizing Water Services Lines and Meters."



(e)
All commercial meters, regardless of size, and any other meter installation which




poses a possibility of creating a health hazard, must receive an inspection by the




City Water Department personnel prior to a meter release.

208
CROSS CONNECTIONS


208.1
Definition



For use in this section, a cross connection shall be defined as "any physical



arrangement whereby a public water supply is connected, directly or indirectly with any



nonpotable or unapproved water supply system, sewer drain, conduit, pool storage



reservoir, plumbing fixture, or other device which contains or may contain any



contaminated water, liquid, or other waste of unknown or unsafe quality that could



impart a contaminant to the public water supply as a result of backflow."


208.2
Types of Cross Connection Control Devices



(a)
Approved Air Gap Separation




An approved air gap is a physical separation between the free-flowing discharge end




of a potable water supply pipeline and the top of an open or non-pressure receiving




vessel.




Installation




1.
An approved air gap is not always practical and is vulnerable to bypass





arrangements which nullify its effectiveness; however, in extremely hazardous





installations, an approved air gap separation is recommended.




2.
The vertical, physical separation between pipeline and vessel must be at least





twice the diameter of the inlet pipe and never less than one inch.




3.
The inspection of air gaps should be included in the yearly testing program





for backflow devices.



(b)
Reduced Pressure Principal Backflow Prevention Device (RPBD)




The reduced pressure principal backflow device consists of two independently




acting, internally loaded approved check valves separated by a reduce pressure




zone. This device shall be installed horizontally as a unit between two tightly




closing shutoff valves. During normal operation, the pressure between the two check




valves is maintained at a lower pressure than the supply pressure. If either check




valve should leak, the differential pressure relief valve shall maintain a




difference of not less than two psi between the supply pressure and the zone between




the two check valves by discharging to the atmosphere.




The RPBD is normally used in locations where an approved air gap or a barometric




loop is impractical. This device is effective against backflow caused by




backpressure and backsiphonage and is used to protect the water system from




substances which are hazardous to health.




Ball valves shall be accepted in lieu of gate valves on any backflow preventor.




Installation




1.
The RPBD shall be installed with adequate space to facilitate maintenance





and testing. An RPBD shall be inspected and tested as soon as possible after





installation to insure its satisfactory operation and proper installation.




2.
It is important that some models of RPBDs be installed 12 inches, plus nominal





size of the device, above the ground or bottom of vault because the removal of





the pressure relief valve requires a minimum of 12-inch clearance. Also, some





devices require a minimum wall clearance for driving the pins from the check





valves.




3.
An RPBD installation shall not be approved for any pit or vault location





below ground level. Semi-buried pits are acceptable if the RPBD is installed





above the ground level with an approved air gap between the relief valve port





and daylight drain. The daylight drain from above ground or semi-buried





vaults must:





a.  Be able to be bore sighted;





b.  Installed above the ground level;





c.  Be able to handle the volume of water that can be discharged from the





    relief valve port.




4.
The RPBD shall be installed horizontally with four test cocks properly placed





for testing purposes.




5.
No bypasses shall be allowed around any backflow preventor unless the same





approved backflow prevention device is installed on the bypass.




6.
The device shall be protected from freezing. Various heating elements are





effective if power is available. If the system can be drained, additional





"frost-proofing" can be accomplished by drilling and tapping holes, at





carefully selected points as instructed by the manufacturer, in the





compartments which trap water.




7.
Care should be taken to insure the device is not installed where the pressure





can be maintained above the devices rated capacity.




8.
If hot water conditions are anticipated, inquire as to the manufacturer's





recommendations.




9.
When the RPBD is located inside a building, a drain pipe or other approved





adequate drainage shall be provided for the relief valve port.




10.
If a drain is to be provided for the relief valve port, there shall be an





approved air gap between the port and the drain.




11.
Size the device hydraulically to avoid excessive pressure loss. The head loss





is not necessarily directly proportional to flow. Some devices have a high





loss at low flows and a low loss at high flows.




12.
A strainer shall be required ahead of the device when determined by the City





Engineer.




13.
Thoroughly flush the lines prior to installing an RPBD.



(c)
Double Check Valve Assemblies (DCVA)




This device consists of two internally-loaded approved check valves, either spring




loaded or internally weighted, installed horizontally as a unit between two tightly




closing shutoff valves. This device is effective against backflow caused by




backpressure and backsiphonage and is used to protect the water system from




substances which are not hazardous to health.




Ball valves shall be accepted in lieu of gate valves on any backflow preventor.




Installation




1.
A DCVA shall be installed with adequate space to facilitate maintenance and





testing. A DCVA shall be tested and inspected as soon as possible after





installation to insure its satisfactory operation and proper installation.




2.
The device shall be protected from freezing.




3.
If hot water conditions are anticipated, inquire as to the manufacturer's





recommendations.




4.
A DCVA installation shall not be approved for any pit or vault location below





ground level. Semi-buried pits are acceptable if the DCVA is installed above





ground with an approved air gap between the bottom of the device and the day-





light drain. The daylight drain from above ground or semi-buried vaults must:





a.  Be able to be bore sighted,;





b.  Be installed above the ground level.




5.
The DCVA shall be installed horizontally with four test cocks properly placed





for testing purposes.




6.
No bypasses shall be allowed around any backflow preventor unless the same





approved backflow prevention device is installed on the bypass.




7.
When the DCVA is located inside a building, adequate floor drainage shall be





provided to allow for device testing.




8.
A strainer shall be required ahead of the device when determined by the City





Engineer.




9.
Thoroughly flush the lines prior to installing a DCVA.



(d)
Vacuum Breakers (VB)




Vacuum breakers, either pressure or atmospheric, are effective against backsiphonage




only and can not be used in an area where a positive pressure can be developed on




the downstream side of the device or in an area where the vacuum breakers are




subject to flooding. Vacuum breakers are not acceptable backflow protection at




premises service connections other than lawn sprinkler systems. When vacuum breakers




are installed in a line which shall reach a temperature of 160 degrees F. or above,




a hot water type vacuum breaker shall be used.




1.
Pressure Vacuum Breaker with Internal Check Valve (PVB)





Pressure vacuum breaker assemblies consist of a check valve (sometimes two),





vacuum relief, inlet and discharge shutoffs and properly installed test cocks.





The pressure vacuum breaker has a vacuum relief valve which is internally





loaded, normally by means of a spring. This spring loading allows the device





to be installed on the pressure side of a shutoff valve.





Installation





This device shall be installed a minimum of 12 inches above the highest outlet





and/or overflow level on the nonpotable system. Vacuum breakers shall not be





installed more than five feet above the ground. Adequate room shall be made





available for maintenance and testing.




2.
Atmospheric Vacuum Breaker (AVB)





An atmospheric vacuum breaker is a device which allows air to enter the water





line when the line pressure is reduced to a gauge pressure of zero or below.





The atmospheric vacuum breaker is designed to prevent backsiphonage only. It





is not effective against backflow due to backpressure and shall not be





installed where it shall be under continuous pressure for more than 12 hours





in any 24-hour period.





Poppets of all atmospheric vacuum beakers shall be precision fitted to insure





positive closure.





Installation





This device shall be installed downstream of the last shutoff valve and a





minimum of six inches above the highest outlet and/or overflow level on the





nonpotable system. Vacuum breakers shall not be installed more than five





feet above the ground. It is not recommended for use in areas where water is





discharged on a sustained basis because the poppet valve shall tend to stick





and not work properly.


208.3
Mandatory Backflow Prevention Installations



List of suspected high-hazard installations:  The following general fields of



installations shall be required to have backflow prevention devices installed on all



high hazards.



1.
Funeral Homes



2.
Hospitals (Clinics, including Veterinary Clinics, Etc.)



3.
Plating and Chemical Companies



4.
Labs (Industrial and Medical)



5.
Packing Houses and Rendering Plants



6.
Manufacturing Plants



7.
Lawn and Irrigation Systems



8.
Car Washes



9.
Nursing and Convalescent Homes



10.
Professional Building (Doctors, Dentists, Etc.)



11.
Retail Complexes



12.
Schools



13.
Motels and Hotels



14.
Laundry and Cleaners



15.
Major Office Buildings



16.
Apartment Houses (High rise over 40 feet high)



In applying the recommendations outlined in this Section, it is vital that the degree of



protection provided must be commensurate with the degree of hazard present. In situations



where health hazards, or unknown hazards exist, the air gap separation, when properly



maintained, or the reduced pressure principle backflow device should be used because



they offer the highest known degree of reliability.



The double check valve assemblies or vacuum breakers may be utilized where aesthetic



problems or undesirable situations may occur. Approval by the City Engineer must be



given in these instances.


208.4
Approved Backflow Prevention Devices



The City has a list of approved backflow devices.
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301
GENERAL PROVISIONS



These standards are promulgated by the City Engineer of the City of Scottsbluff.



Interpretation, enforcement and revision of these standards has been delegated to the



City Engineer.

302
SANITARY SEWERS DESIGN CRITERIA


302.1
Scope



The purpose of this section of the Standards and Specifications is to set forth the



general criteria to be used in the design of sanitary sewers and appurtenances in the



City of Scottsbluff and outlying areas. Any deviation from these standards shall be



approved and supported by the City Engineer in writing.


302.2
General



All sanitary sewer mains and appurtenances shall be in conformance with these Standards



and Specifications and shall be designed by or under the direct supervision of a



registered professional engineer licensed to practice in the State of Nebraska.


302.3
Design Criteria



Sanitary sewers must be designed to carry the peak discharge with the pipe being no more



than 50 percent full for collection mains or 80 percent full for outfall mains, and be



able to transport suspended material such that deposits in the sewer are precluded. It is



essential that the sewer have capacity for peak hourly sewage flow and adequate velocity



at minimum sewage flows.



All sewers shall be designed and constructed to give velocities of not less than two feet



per second nor more than 10 feet per second based on the Manning approximation of the



Kutter Formula using an "n" value of 0.013. Use of other practical "n" values may be



permitted, if justified, on the basis of research and field data and approved by the



City Engineer.

                                           MANNING FORMULA

 




              V      = mean velocity

                            V = 1.486 R2/3 S1/2               R      = hydraulic radius

                                   n                          S      = slope of energy grade






              n      = coefficient of roughness



The minimum and maximum slopes generally permissible for sewer collection and outfall



mains are provided by NDEQ.



The Uniform Plumbing Code shows the minimum and maximum allowable slopes for sanitary



sewer service lines.


302.4
Flow Calculations



Wastewater flow calculations are required for all proposed developments, unless otherwise



waived by the City Engineer. All flow calculations shall be submitted to the City



Engineer for review along with the engineering plans.



Calculations shall include:



1.
The average and peak quantity of sewage flow projected to be generated by the




project.



2.
The velocity of flow in the pipe.



3.
The percent of pipe full.



4.
The impact on downstream sewer systems.



5.
The nature of any wastes not ordinary domestic sewage.



6.
The quantity and type of discharge of an unusual nature such as swimming pool




drainage, cooling water, etc.



For commercial buildings (if required): Volume, BOD, SS, nature and type of activity



expected.



The following design criteria shall be used for projecting wastewater flows, unless more



site specific criteria are available.



Residential




100 gallons per person per day (gpd)




low density (less than 5 DU/Ac.)   = 3.45 people/unit




mid density (5 to 12 DU/Ac.)       = 2.45 people/unit




high density (more than 12 DU/Ac.) = 2.20 people/unit



Commercial




1000 gallons per acre per day



Industrial




1000 gallons per acre per day



Peaking Factor




Peak flows shall be calculated utilizing the following equation:




PF =  1.72        [3.5 max., 2.0 min.)

                       (F)0.295




where PF = Peaking Factor




       F = Average Flow in MGD


302.5
Lift Stations



Where lift stations are proposed, a basin study shall be completed by the consulting



engineer. The basin may include properties other than the proposed development, and costs



for sizing of facilities within the basin shall be allocated as documented pursuant to



the City code of ordinances.



Lift stations shall be sized for peak wastewater flows. Force mains shall be sized for



peak wastewater flows. Force mains shall be sized for a maximum velocity of six fps,



minimum velocity of two fps.



Lift stations shall be of Smith-Loveless Package System Design, or equivalent, with a



clean water supply. Other designs of lift stations may be submitted, depending on the



application.



All controls and electrical components shall be housed in a weatherproof enclosure



above ground and adjacent to the wet well.



Emergency power shall be provided for the lift stations, sized to run the entire lift



station at capacity. A LP/Natural Gas diesel generator shall be provided in a walk-in



above ground enclosure on a concrete pad. The fuel tank shall be sized to permit 24



hours of run time. Automatic telephone call systems shall be installed in each lift



station.



Shop drawings for the lift station and related equipment shall be submitted to the City



Engineer, a minimum of two weeks prior to construction, for approval.


302.6
Oversizing of Mains



No sanitary sewer main shall be less than eight inches in diameter. Oversizing of mains



may be required by the City, as required by other applicable ordinances of the City of



Scottsbluff.


302.7
Materials



Only sanitary sewer mains constructed of the following materials are permitted:




Polyvinyl Chloride Pipe (PVC) ASTM 3034, SDR 35




Polyvinyl Chloride Pressure Pipe C-900, DR-18/DR-24



All materials shall conform with the material requirements as set forth in subsection



303.2 of these Standards and Specifications.


302.8
Ground Cover



All sewer mains and service lines shall be designed so that a minimum of four feet of



cover exists over the pipe after final grade has been established, unless specifically



approved by the City Engineer.



Sewer mains and service lines which have less than four feet of cover or more than 15



feet of cover shall be installed using polyvinyl chloride pressure pipe, as specified



in subsection 204.1(b). Under no circumstances shall a sewer have less than three



feet of coverage, unless specifically approved by the City Engineer in writing. Sewer



lines which must cross under irrigation ditches or through bogs or swamps where the



soil is unstable and water infiltration may be high, must be specifically designed by



the consulting engineer and approved by the City Engineer.


302.9
Location



All mains shall be installed in dedicated streets, alleyways or easements. Location for



sewer mains located in street right-of-ways shall be six feet from the back of curb on



the south or east side of the street. Sewer mains shall installed on the centerline of



alleyways. In addition, a minimum separation of five feet from the lip of pan or edge of



pavement is required for the sanitary sewer main, unless otherwise specified by the City



Engineer.



Sewer mains shall be installed in exclusive easements, either by plat or separate



document, when, as determined by the City Engineer, it is not practical to make such



installation in a dedicated alley. Under no circumstances shall any structures be



constructed within these easements or rights-of-way without prior approval, including



terms and conditions, as set forth by the City. The minimum width requirements for



sanitary sewer easements are 20 feet or twice the depth of the pipe, whichever is



greater. The pipeline shall be centered in the easement, and offset a minimum of five



feet from any property line. In the event two utility lines share the same easement, the



minimum width for the easement shall be 30 feet.



All sanitary sewer lines and manholes must be located so that they are accessible to



the City of Scottsbluff maintenance crews at all times.



No curvilinear sewers shall be permitted.



Sanitary sewers shall not be installed in drainage ditches or detention/retention ponds.



The minimum vertical separation between pipes shall be 18 inches, and the minimum



horizontal separation between pipes shall be ten feet. All distances shall be measured



edge to edge.


302.10
Crossings



Complete installation in accordance to NDH and NDEQ guidelines.



Under no circumstances shall the vertical clearance between any lines involving a water



or sanitary sewer line be less than 18 inches without specific written authorization



from the City Engineer. Special design requirements, such as concrete cradles, may be



required by the City Engineer for certain crossing situations.


302.11
Manholes



Manholes shall be installed at both end of each line, at changes in grade, size, or



alignment at intersections and at distances not greater than 400 feet for sewers 15



inches in diameter or less, 450 feet for sewers 18 inches and 21 inches in diameter, and



500 feet for sewers 24 inches in diameter and larger.



A drop manhole shall be provided for a sewer entering a manhole at an invert elevation of



24 inches or more above the manhole invert. Where the difference in elevation between the



incoming sewer invert and the manhole invert is less than 24 inches, the invert shall be



shaped in a filleted fashion to prevent solids deposition, as shown in the detailed



drawings under semi-drop manhole. Drops should be avoided whenever possible.



The internal diameter of the manhole barrel shall not be less than 48 inches for sanitary



sewers of sizes 18 inches or less, 60 inches for sizes 21 inches to 27 inclusive, and 72



inches for sizes 36 inches and larger.



The flow channel through the manhole shall be made to conform to shape and slope to that



of the sewers. A minimum two-tenths fall across manholes shall be maintained.



Under no circumstances shall a manhole be located in concrete areas, such as sidewalks,



cross pans, aprons, curbs and gutters.


302.12
Underdrains



Underdrains shall only be allowed after obtaining the approval of the City Engineer.



Underdrains on sanitary sewer service lines shall be similar in nature as those shown in



the detailed drawings. Such drains shall not discharge into sanitary sewer manholes, and



underdrains shall not be vertically aligned above a sanitary sewer, unless specifically



authorized by the City Engineer.


302.13
Grease and Sand/Oil Interceptors



All commercial operations involved in food preparation, automotive servicing, or any



other business or industry discharging any grease, sand, or oil into the City sanitary



sewer system shall be required to install a grease or sand/oil interceptor.



(a)
Grease Interceptors




All interceptors shall be located outside, within 30 feet of the facility served




and shall be easily accessible at all times for inspection and maintenance. All




interceptors shall be concrete and of a single, precast monolithic pour and shall




be installed in accordance with the detail drawings. Smaller, in-line grease




interceptors shall be permitted only where larger interceptors are impractical and




upon the specific approval of the City Engineer.




Sizing calculations are to be prepared by the consulting engineer and submitted to




the Wastewater Treatment Plant Superintendent per the Uniform Plumbing Code.



(b)
Sand/Oil Interceptors




1.
Location/Design





The sand/oil interceptor shall be designed in accordance with the Uniform





Plumbing Code with the addition of the following:





a.  All sand and oil interceptors shall be located outside, within 30 feet and





    not less than five feet of the facility, unless specifically authorized by





    the City Engineer. Interceptors shall be accessible for inspection and





    maintenance.





b.  All sand and oil interceptors shall have two compartments, the smallest of





    which shall have at least one-third the capacity of the entire interceptor.




2.
Sizing





a.  Sizing calculations are to be prepared and submitted to the City Engineer





    per the following method:





    1.  Three-inch diameter floor drains shall be rated at six fixture units.





    2.  Four-inch diameter floor drains shall be rated at eight fixture units.





    3.  One fixture unit equals 7.5 gpm.





    4.  The sizing formula shall be as follows: Fixture units connected x





        7.5 gpm x 5 minutes - interceptor size.





b.  Where trough drains are used, each bay or compartment area equalling the





    square foot surface of a standard service station bay which is served by





    the trough drain shall be rated at six fixture units per bay. Vehicle





    wash drains shall be rated at eight fixture units each, regardless of size.





c.  No combination sand and oil interceptor smaller than 320 gallons capacity





    shall be installed at a single bay facility.





d.  All interceptors shall be installed in accordance with the detail drawings.





e.  Cleanouts are required immediately downstream of the sand and oil





    interceptor.

303
SANITARY SEWERS - CONSTRUCTION SPECIFICATIONS


303.1
Materials



All materials furnished shall be new and undamaged. Everything necessary to complete all



installations shall be furnished and installed whether shown on approved drawings or not



and all installations shall be completed as fully operational.



Acceptance of materials or the waiving of inspection thereof shall in no way relieve the



Responsible Party of the responsibility of furnishing materials meeting the requirements



of the specifications.



The City Engineer reserves the right to direct or deny use of certain types of materials



in specific circumstances.



All materials delivered to the job site shall be adequately housed and protected so as to



ensure the preservation of their quality and fitness for the work.



(a)
Polyvinyl Chloride Pipe




All pipe materials and fittings shall meet the extra strength minimum requirements




of ASTM D-3034, SDR-35, or latest revision thereof.




Pipe shall be subjected to drop impact tests in accordance with ASTM D-2444.




All fittings and accessories shall be as manufactured and furnished by the pipe




supplier or approved equal and have bell and/or spigot configurations compatible




with that of the pipe.




Pipe stiffness for all pipe sizes shall be tested in accordance with ASTM D-2412,




while joint tightness shall be tested in accordance with ASTM D-3212.




Installation shall be in accordance with Ring-Tite PVC Gravity Sewer Pipe




Installation Guide TR-614A published by John-Mansville, except as modified by these




Standards and Specifications.




If deflection limits exceed five percent the Responsible Party shall be responsible




for removing the existing pipe and installing a new pipe material under the




direction of the City Engineer.




The manufacturer shall furnish a certified statement that the inspection and all of




the specified tests have been made and the results thereof comply with the




requirements of the applicable standard(s) herein specified. A copy of the




certification shall be sent to the City Engineer upon request.



(b)
Polyvinyl Chloride Pressure Pipe




Refer to subsection 204.1(b) of these Standards and Specifications.



(c)
Manholes




Manholes shall be constructed of precast concrete. Ring and cover shall be cast-




iron, 24-inch cover diameter, with a combined weight of not less than 400 pounds,




similar and equal to the "Denver Heavy" pattern. Manhole steps shall be aluminum,




Alcoa No. 20100, as manufactured by the Aluminum Company of America, or approved




equivalent, or plastic coated steel steps manufactured by N.A. Industries, Inc. #PS-




2-PF-S, or approved equivalent, spaced 12 inches on center, aligned away from the




invert over largest bench. All cones shall be eccentric.




Precast manhole risers and cones shall be manufactured in accordance with ASTM




Designation C-478.




Manhole rings shall be 30-inch diameter, with 24-inch insert and cover, for 60-




inch and 72-inch diameter manhole barrels.




The performing flexible plastic joint sealing compound shall be "RAMNEK" as




manufactured by K.T. Snyder Company, or approved equal. The application of the




priming compound and the sealing compound shall be accomplished in strict




conformance with the manufacturer's instructions as to the quantity of material,




the grade of the materials and the application temperature. This plastic joint




compound shall be applied to all manhole joints.




The cone section shall not extend closer than 12 inches to the top of the manhole




cover. Precast concrete adjustment rings shall be used on top of the cone to




support and adjust the manhole frame to the required final grade. Use of bricks




to adjust the frame is not permitted.




The manhole barrels shall be watertight at all joints and riser sections.




Flat top sections may be used on shallow lines where cone sections are impractical




to use as specified by the Engineer.




Concrete bases shall be poured in place, Class "47B" concrete, with a minimum




thickness of 18 inches. Manhole inverts shall be formed as indicated in the detail




drawings to ensure smooth flow through the manhole. Precast bases may be used in




lieu of poured in place bases.




Refer to the sewer manhole detail drawing.



(d)
Drop Manholes




A drop manhole shall be constructed at all manholes where the incoming pipe invert




is more than two feet above the manhole invert.




Refer to detail drawing for drop manholes. Drop manholes shall be constructed in




accordance with this detail.



(e)
Semi-Drop Manholes




A semi-drop manhole shall be constructed at all manholes where the incoming pipe




invert is up to two feet above the manhole invert pipe outlet. Refer to detail




drawings of semi-drop manholes.



(f)
Concrete




Refer to subsection 204.1(m) of these Standards and Specifications.


303.2
Excavation



Refer to subsection 204.3 of these Standards and Specifications.


303.3
Dewatering



All pipe trenches or structure excavation shall be kept free from all water during pipe



laying and other related work. The method of dewatering shall provide for a completely



dry foundation at the final lines and grades of the excavation. All water shall be



disposed of in a suitable manner without being a menace to public health or causing a



public inconvenience. The dewatering operation shall continue until such time as it is



safe to allow the water table to rise in the excavation. Pipe trenches shall contain



enough backfill to prevent pipe flotation.


303.4
Pipe Bedding



After completion of the trench excavation and proper preparation of the foundation, bell



holes shall be dug deep enough to provide a minimum of two inches of clearance between



the bell and the bedding material or according to the pipe manufacturer's recommended



bedding practices. All pipe shall be installed in such a manner as to ensure full support



of the pipe barrel over its entire length. After the pipe is adjusted for line and grade



and the joint is made, the bedding material shall be carefully placed and tamped under



the haunches of the pipe up to spring line and in the previously dug bell holes. The



bedding shall then be installed to a minimum of six inches and a maximum of 12 inches



above the top of the pipe, no matter what type of pipe is being installed. The bedding



material shall conform to the manufacturer requirements.


303.5
Installation of Pipe



Pipe and fittings shall be loaded and unloaded by lifting so as to avoid shock or



damage. Under no circumstances shall such material be dropped. Before the placing of



pipe in the trench, each pipe or fitting shall be thoroughly cleaned of all foreign



material, kept clean at all times and examined for cracks or defects before



installations. The Inspector may reject any pipe which shows discoloration due to the



sun.



Joint lubricant shall be as supplied by the pipe manufacturer.



Pipe shall be laid upstream with spigot ends pointing downstream. All pipe is to be



placed true to line and grade with ends abutting, carefully centered and with a smooth



invert at the joint. The joint shall be made in a workmanlike manner so as to be



watertight. New installations shall be complete and flushed prior to connecting to



existing lines.



Whenever the pipe is left unattended, including prior to any connection, temporary plugs



shall be installed at all openings. Temporary plugs shall be watertight, standard cast



iron and of such design as to prevent children and animals from entering the pipe. All



temporary plugs shall be approved by the Inspector.



No pipe or appurtenant structure shall be installed upon a foundation into which frost



has penetrated or at any time when the Inspector deems there is a danger of ice



formation or frost penetration at the bottom of the excavation. No pipe or appurtenant



structure shall be installed unless backfilling can be completed before the formation of



ice and frost.



Immediately before joining two lengths of pipe, the inside of the bell, the outside of



the spigot end, and the gasket shall be thoroughly cleaned. Caution shall be exercised



to ensure the correct type of gasket is used. A thin film of gasket lubricant shall be



applied to either the inside face of the gasket or the spigot end of the pipe or both,



according to the pipe manufacturer's installation procedure.



The spigot end of the pipe shall be placed in the socket with care to prevent the joint



from contacting the ground. The joint shall be completed by pushing the pipe home with



a slow, steady pressure. Stabbing shall not be permitted.



Repair couplings shall not be permitted unless specifically authorized by the City



Engineer.



All sewer lines installed at minimum grade shall have final grade field verified by



the City Engineer, prior to backfill. This shall also be performed after the backfill and



compaction of trench area is complete in place above the pipe.



Under no circumstances shall sewer lines be installed beneath any concrete, such as



sidewalks, curbs or gutters unless authorized by the City Engineer.



Sewers shall be located a minimum of ten feet horizontally from existing or proposed



water lines (edge of pipe distance). Where sewer lines cross water mains or storm sewers,



the sewer pipe shall be a minimum of 18 inches clear distance vertically from the other



main. If this clear distance is not feasible, the crossing must be designed and



constructed so as to protect the higher main. Minimum protection shall consist of the



installation of an impervious and structural sewer (i.e., polyvinyl chloride pressure



pipe) with no joints closer than ten feet to the other main. In all cases suitable



backfill or other structural protection shall be provided to preclude settling and/or



failure of the higher pipe.



In-line "Y" shall be installed at all service line locations in new main.


303.6
Manhole Construction



Manholes shall be constructed as indicated in the detail drawing. All manholes under



construction shall be sealed tightly to prevent storm or other non-sewage flows from



entering the sanitary sewer system. All dead-end manholes shall have line laid through



the manhole and plugged with an approved plug provided by the pipe manufacturer. If



dead-end lines are going to be temporary and are planned to be extended into future



developments, they will be plugged  with a pipe manufacturer's approved removable plug.



This plug shall be installed outside of base pour.



Sewer pipe connections to existing manholes where there is no existing pipe stubbed out



shall be made in such a manner that the finished work shall conform as nearly as



practical to the essential requirements specified for new manholes. The Responsible



Party shall break out as small an opening in the existing manhole as necessary to insert



the new sewer pipe. The existing concrete foundation bench shall be chipped to the



cross-section of the new pipe in order to form a smooth, continuous invert similar to



what would be formed in a new concrete base. Portland Cement grout shall be used as



necessary to smoothly finish the new invert and to seal the new lines so the junction



is watertight.



Top elevation of the manhole shall be adjusted to exactly match final grade prior to the



initiation of the one year warranty period. If manholes are located in open fields, they



should be left six inches to eight inches above grade where practical. A locking ring



and cover shall be installed. In cultivated areas, manholes shall be left below grade;



considering the type of equipment being used for the cultivated area, the ring and cover



elevations shall be lower in order to protect structure from damage, and properly



marked by a steel fence post painted red on the top six inches, located five feet from



the centerline of the manhole cover. Final elevation of all manholes is to be at the



discretion of the City Engineer.


303.7
Backfill



It is expected that the trench excavation shall provide suitable backfill material. Wet,



soft or frozen material, pieces of asphalt or concrete or other undesirable substances



shall not be used for backfill. The backfill material shall be free from rubbish and



stones larger than four inches in diameter, clods and frozen lumps of soil. If the



excavated material is not suitable for backfill, as determined by the Inspector, suitable



material shall be hauled in and utilized and the rejected material hauled away. All snow



shall be removed from trench prior to backfill operations.



Backfilling shall be conducted at all times in a manner to prevent damage to the pipe or



its coating and shall be kept as close to the pipe laying operation as possible.



All backfill around structures shall be consolidated by mechanical tamping.



Backfill in areas where existing pavement is to be cut and replaced, existing material



excavated shall be removed from the site and the trench backfilled with gravel road



base as specified in subsection 103.3 of these Standards and Specifications. The line,



grade and joints of all pipelines shall be inspected by the City before any back



filling above the pipe is commenced.


303.8
Compaction



Refer to subsection 204.10 of these Standards and Specifications.


303.9
Trench Maintenance



During the period of the warranty period, the Responsible Party shall maintain and repair



any trench settlement which may occur and shall make suitable repairs to any pipes,



fittings, manholes, pavement, sidewalks or other structures which may be damaged as a



result of backfill settlement as determined by the City Engineer. The Responsible Party



is also responsible for material defects.


303.10
Testing



All sanitary sewer pipe and appurtenances shall be cleaned and tested after backfill



operations have been completed and acceptable compaction test results have been



submitted to the City Engineer. If the completed line or any portion thereof fails on



any of the specified tests, the City Engineer may halt construction of any new sewer



line until such time as the previously placed sewer line meets the specifications. If



the sewer line is completed, the City Engineer may require that the Responsible Party



repair the line until it meets specifications before the line is released. The low



pressure air test along with the lamping test shall be required on the entire length



of all pipe line installations. The use of alternate testing methods may be allowed or



required in addition to those stated above and indicated by the City Engineer. Alternate



testing methods include water exfiltration test, smoke test, infiltration test,



deflection test and television inspection. After all sewer lines have been cleaned and



tested, they must be approved by the City. All work necessary to receive approval for



cleaning and testing shall be completed within 15 calendar days of backfilling.



The Responsible Party shall furnish all labor, materials, tools and equipment necessary



to clean the pipe and appurtenances, make the tests and perform all work incidental



thereto. Precautions should be taken to prevent joint drawing during the test. Any



damages to the pipeline caused by cleaning or testing operations shall be repaired or



replaced by the Responsible Party at his own expense. Should the pipeline fail to meet



these requirements, the Responsible Party shall determine the source or sources of the



leakage and shall replace all defective materials or workmanship, all at his own



expense. Pipelines which fail to meet these requirements shall be repaired or replaced



and retested in accordance with these requirements.



1.
Low Pressure Air Test




The low pressure air test shall be completed in accordance with NDEQ.




If it appears that excessive infiltration is present after the air tests have been




completed, the City Engineer may require an infiltration test prior to final




acceptance. Excessive infiltration may be the cause for rejection. The City Engineer




shall be the sole judge of whether or not the infiltration test is required.




The Responsible Party shall follow all precautions necessary to perform a safe and




successful test. Plugs used to isolate the line for the air test must be securely




braced to avoid the unintentional release of the plug. Gauges, air piping manifolds




and control valves shall be located above ground. No one shall be permitted to enter




a manhole when a plugged pipe is under pressure. Air testing apparatus shall be




equipped with a pressure relief device designed to relieve the pressure when in




excess of six p.s.i.g.



2.
Lamping Test




Prior to final acceptance of the pipeline installation, the City shall perform a




lamp test to verify the alignment and condition of the pipe. The lamp test shall




be performed after the back-fill operation has been completed and the line has been




cleaned. Scheduling of the lamp test shall be done by the Inspector. Should the




lamp test indicate an alignment problem, the City Engineer shall be the sole judge




of the need for replacement. Unsatisfactory alignment may be the cause for




rejection. The Responsible Party shall furnish the light source to be used in the




lamp test and the labor necessary for the City to perform the test.



3.
Water Exfiltration Test




The water exfiltration test shall be used only if specifically authorized by the




City Engineer. The test shall be performed after backfill operations have been




completed.




Allowable leakages shall be 50 gallons per day per inch of pipe diameter per mile




of pipeline with a minimum test pressure of 10 feet of water column above the crown




of the pipe at its midpoint of six feet above the surrounding groundwater table,




whichever causes the greater head on the pipe. The maximum allowable pressure at




any point in the pipeline during the test is a 16 foot column of water.




The Responsible Party may fill the pipe anytime up to 24 hours prior to the




performance of the test. It shall be the responsibility of the Responsible Party




to determine the level of the water table at each manhole. Unsatisfactory test




results may be the cause for rejection. The Responsible Party shall be responsible




for the repair or replacement of any portion of the pipeline which have excessive




exfiltration rates.



4.
Smoke Test




The smoke test shall be performed only if specifically authorized by the City




Engineer. The test shall be performed after backfill operations have been completed




and accepted.




The City Engineer shall supply the necessary smoke testing apparatus and shall




conduct the test after the pipeline has been cleaned and prepared by the Responsible




Party. If the tests reveal cracks or breaks in the pipeline, the City Engineer may




require additional tests or replacement. The City Engineer shall be the sole judge




of test results. Unsatisfactory results may be the cause for rejection.



5.
Infiltration Test




The water infiltration test shall be used only if specifically authorized by the




City Engineer. The test shall be performed after the backfill operations have been




completed and accepted. Allowable infiltration shall be 100 gallons per day per




inch of pipe diameter per mile of pipeline. The infiltration rate shall be measured




with a V-Notch Wier, which shall be supplied by the City Engineer. The maximum




allowable infiltration rates are identical to the maximum allowable exfiltration




rates and are as indicated in the water exfiltration test specification.




Unsatisfactory test results may be the cause for rejection. The Responsible Party




shall be responsible for the repair or replacement of any sections of pipeline




which have excessive infiltration rates.



6.
Deflection Test




The deflection test will be completed 30 days after the pipe is backfilled in




accordance with NDEQ regulations.



7.
Television Inspection




The City Engineer may require any or all sewers to be inspected by the use of a




television camera prior to final acceptance. The costs incurred in making the




inspection shall be borne by the Responsible Party. The Responsible Party shall




be responsible for all costs incurred in any television inspection performed solely




for the benefit of the Responsible Party. When television inspection is required




by the City, the Responsible Party shall perform inspection of all sewers where




directed by the City. The television shall consist of a self-contained camera and




a monitoring unit connected by a three wire coaxial cable. The camera shall be




waterproof and shall be small enough to pass unobstructed through the line being




tested.




The video equipment shall have a self continuous 650 line resolution picture showing




the entire inside periphery of the pipe. The Responsible Party shall furnish a video




tape recording of the inspection to the City on video tape which is compatible with




the existing City video equipment. The tape should be capable of sound track for




voice recording. The television inspection shall be performed on one manhole section




at a time by pulling the camera through the pipeline along its axis. Unsatisfactory




inspection results may be the cause for rejection. The Responsible Party shall be




responsible for any repairs or replacement of any portions of the pipeline which are




determined defective as a result of the television inspections.

304
SANITARY SEWER SERVICE LINES AND APPURTENANCES CONSTRUCTION SPECIFICATIONS


304.1
General



All sanitary sewer service line construction connecting to the City sanitary sewer shall



be done in accordance with these Standards and Specifications which cover all new



sanitary sewer service line construction and repairs to existing lines from the sewer



main to the building plumbing. Any deviations from these Standards and Specifications


shall be supported in writing by the City Engineer.


304.2
Materials



All materials furnished shall be new and undamaged. Everything necessary to complete



all installations shall be furnished and installed whether shown on approved drawings



or not and all installations shall be completed as fully operable.



Acceptance of materials or the waiving of inspection thereof shall in no way relieve



the Responsible Party of the responsibility for furnishing materials meeting the



requirements of the specifications.



The City of Scottsbluff reserves the right to direct or deny use of certain types of



materials in specific circumstances.



All materials delivered to the job site shall be adequately housed and protected so as



to ensure the preservation of their quality and fitness for the work.



1.
Polyvinyl Chloride Pipe




Refer to subsection 303.1(a) of these Standards and Specifications.



2.
Polyvinyl Chloride Pressure Pipe




Refer to subsection 204.1(b) of these Standards and Specifications.



3.
Manholes




Refer to subsection 303.1(c) of these Standards and Specifications.


304.3
Excavation



Refer to subsection 303.2 of these Standards and Specifications.


304.4
Dewatering



Refer to subsection 303.3 of these Standards and Specifications.


304.5
Pipe Bedding



Refer to subsection 303.4 of these Standards and Specifications.



All specifications are applicable except that four inch and six inch service lines



require a minimum bedding depth of eight inches as shown in the detail drawing.


304.6
Installation of Pipe



Refer to subsection 303.5 of these Standards and Specifications.


304.7
Manhole Construction



Refer to subsection 303.6 of these Standards and Specifications.


304.8
Backfill



Refer to subsection 303.7 of these Standards and Specifications.


304.9
Compaction



Refer to subsection 204.10 of these Standards and Specifications.


304.10
Location and Alignment of Service



Sanitary sewer service lines shall be constructed on the shortest and straightest route



possible. At no time shall the service line be any closer than five feet to the side



property line, and no service line may be constructed through or in front of any



adjoining property. When possible, the service line shall be located five feet toward



the low side of the lot from the centerline of the lot. Service lines are not to



extend beneath driveways. If a sanitary sewer line must extend beneath a driveway, a



variance must be granted by the City Engineer. Sewer and water service lines must be a



minimum of 10 feet apart horizontally or concrete encasement of the sewer line or



special protection shall be required. Refer to subsection 303.5 of these Standards and



Specifications for additional information.


304.11
Service Stub-Ins to Property Line



Service stub-ins shall be extended at least to property line and shall be plugged with a



watertight compression stop. Adjacent to the end of the stub-in, a four foot length of



two-inch by four-inch wood marker (or a four-foot length steel fence post) shall be



placed in a vertical position prior to backfilling. The Responsible Party shall place a



chiseled (X) in the curb head to the location where the service line crosses underneath



the curb. This two-inch by four-inch shall remain in place until service locations are



chiselled on the curb. If the two-inch by four-inch wood marker is not present at time



of chiselling, the Responsible Party shall bear the expense of reaffirming the location



of the service stub out out by reexcavation. The Responsible Party shall take



measurements of distances from manholes to service taps and give this information to the



City. Service locations for sanitary sewer shall also be marked with an "X" on the curb.



Markings shall be neatly chiselled, or saw-cut, not painted by the Responsible Party.


304.12
Connections



Where wyes have not or could not have been installed in the main sewer, the Responsible



Party shall excavate around the main and prepare the main for tapping. The main shall



then be tapped by the Responsible Party. The connections shall be watertight and at a 45



degree angle above the pipe horizontal centerline. No projection of the sewer service



pipe inside the sewer main being connected to shall be permitted. Approved tees or sewer



service saddles shall be used to connect the service line to the sewer main. After



completion of the sewer tap, pipe laying and all other work shall be performed by the



Responsible Party.



No aluminum saddles shall be permitted. Plastic saddles shall be attached to the mains



utilizing either epoxies or stainless steel straps. The City shall inspect the main and



saddles at every tap prior to backfilling. In the event the tap is covered before it is



inspected, it shall be dug out by the Responsible Party and any concrete or mortar



around the fitting shall be removed to allow visual inspection of the tap and the main.



If the main sewer line is cracked or broken during the process of locating and tapping,



it shall be repaired immediately either by replacing the broken section or by placing



a minimum of nine inches of concrete above, at the sides and below the main pipe



parallel for the width of the excavation. The method of repair shall be chosen by the



Inspector. Lines in service must be machine tapped. Two machine taps on the same joint



of pipe shall not be permitted.



A manhole shall be installed instead of a service tap when a six inch connection is to



be made on an existing eight-inch or ten-inch line. Six-inch connections may be made



without a manhole on new line installations with the use of a wye. If a wye cannot be



used, a manhole shall be required on eight-inch and ten-inch new lines. Service taps



to existing manholes shall not be permitted, unless otherwise authorized by the City



Engineer.



Sewer mains shall be laid through manholes at the end of cul-de-sacs. One joint of



pipe and plugged wyes shall be installed in order that the end of the cul-de-sac may



be serviced without tapping into the manhole. No more than two wyes may be located



on that joint of pipe laid through the manhole.



No more than three one-quarter bends shall be permitted in any sanitary sewer line.



Where service lines are longer than 100 feet, cleanouts shall be required.


304.13
Commercial and/or Industrial Manholes



A manhole may be required where so specified by the City Engineer in order to have



samples taken if industrial wastes are suspected. Such a manhole would be located on



the commercial service line, so samples could be taken before such fluids could reach



the sanitary sewer main line.


304.14
Infiltration



The joints shall be made in a workmanlike manner so as to ensure a maximum infiltration



of not more than 0.032 gallons per inch of diameter per hour per 100 feet.



Service lines to be abandoned shall be dug and plugged at the main with an approved



watertight compression stop, unless otherwise specified.
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401
RENERAL PROVISIONS


401.1
Review Process



All subdivision, zoning and site development within the City require drainage reports,



construction drawings/specifications, and record drawing information be submitted in



accordance with the requirements of Section 100 and 400 of these Standards and



Specifications. All submitted reports should be clearly and cleanly reproduced.



Photostatic copies of charts, tables, nomographs, calculations, or any other referenced



material shall be legible. Washed out, blurred, or unreadable portions of the report are



unacceptable and could warrant resubmittal of the report. The submittal shall include a



declaration of the method used for design of the drainage report. The drainage report



shall be based on runoff coefficients for complete development within the proposed zone



or site. Incomplete or absent information may result in the report being rejected for



review. The City Engineer may, at his/her discretion, waive the requirements for a



drainage report. Drainage reports shall utilize the most recent City storm sewer report



and supplement flow data from the report.



The City shall make every effort to effect a complete review and comment in a timely



fashion. However, the City Engineer cannot approve reports or plans by default, nor can



the City Engineer guarantee the time for review.


401.2
Drainage Report



The drainage report shall be based on the rational method for small drainage areas (less



than 200 acres), and the SCS or other approved methods for large drainage areas. The



report shall be submitted by a professional engineer and inlet structure design shall



comply with NDOR standards, City of Scottsbluff standards or prior approved standards.



Minimum design storm shall be 10 years, but may be increased at the direction of the



Planning and Building Official, when area concerns dictate, or as directed by the Storm



Water Master Plan.
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SECTION 400 - STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA


401.1
Purpose



This section presents the minimum design and technical criteria for the analysis and



design of storm drainage facilities. All subdivision, zoning, and other proposed site



development submitted for approval under the provisions of the Code shall include



adequate storm drainage system analysis and appropriate drainage system design. Such



analysis and design shall meet or exceed these Standards and Specifications. Policies



and technical criteria not specifically addressed in this document shall follow the



provisions of the Urban Drainage and Flood Control District (UD&FCD) Urban Storm



Drainage Criteria Manual (UD&FCD Manual). The applicant is also referred to the



Nebraska Department of Transportation's Standard Plans ("M-Standards") for additional



design details not covered in these Standards and Specifications or the UD&FCD Manual.



Drainage facilities currently in place or under construction shall be accepted without



regard to the provisions of these criteria.


401.2
Review and Approval



The City Engineer shall review all drainage submittals as necessary for general



compliance with these Standards and Specifications (see Figure 400-5). An approval by



the City engineer does not relieve the Responsible Party from the responsibility of



ensuring that the calculations, plans, specifications, construction, and record drawings



are in compliance with these Standards and Specifications.



The City Engineer may request the UD&FCD review reports and construction plans required



by this Section 400 or the UD&FCD Manual. Where major drainageway improvements or



floodplain delineation are involved, UD&FCD approval may be required.


401.3
Interpretation



In the interpretation and application of the provisions of these criteria, the following



shall govern:



In its interpretation and application, the provisions shall be regarded as the minimum



requirements for the protection of the public health, safety, comfort, morals,



convenience, prosperity, and welfare of the residents of the City.



These Standards and Specifications shall not abrogate or annul any permits or approved



drainage reports and construction plans within one year prior to the effective date of



these Standards and Specifications or any easement or covenant.


401.4
Relationship to Other Standards



These Standards and Specifications are consistent with the UD&FCD criteria. If the state



or federal government imposes more strict criteria, or requirements (as decided by the



City Engineer), these shall be incorporated into the City's requirements after due



process and public hearing(s) needed to modify the City's regulations and standards.

402
DRAINAGE PLANNING SUBMITTAL REQUIREMENTS


402.1
Review Process



All subdivision, zoning and site development within the City require drainage reports,



construction drawings/specifications, and record drawing information be submitted in



accordance with the requirements of Sections 100 and 400 of these Standards and



Specifications. All submitted reports should be clearly and cleanly reproduced.



Photostatic copies of charts, tables, nomographs, calculations, or any other referenced



material shall be legible. Washed out, blurred, or unreadable portions of the report



are unacceptable and could warrant resubmittal of the report. The submittal shall include



a declaration of the type of report submitted (i.e., Phase-I, Phase-II, or Phase-III).



Standard Form SF-1 shall be used to determine the adequacy of the submittal. Incomplete



or absent information may result in the report being rejected for review. The City



Engineer may, at his/her discretion, allow Phase I, II, and/or III reports consolidated



into a single or dual report if the area in question is smaller in size than five acres.



The City shall make every effort to effect a complete review and comment in a timely



fashion. However, the City Engineer cannot approve reports or plans by default, nor can



the City Engineer guarantee the time for review.


402.2
Phase I Drainage Report



The Phase I Drainage Report is the first step in the approval process. Refer to Figure



400-1 to determine which types of development require a Phase I submittal. This report



shall review at a conceptual level the feasibility and design characteristics of the



proposed development. The Phase I drainage report shall be in accordance with the



following outline and contain the applicable information listed:



(a)
Report Contents




I. GENERAL LOCATION AND DESCRIPTION





A. Location





     1. City, County, State Highway and local streets within and adjacent to





        the site, or the area to be served by the drainage improvements





     2. Township, range, section, 1/4 section





     3. Major drainageways and facilities





     4. Names of surrounding developments





B. Description of Property





     1. Area in acres





     2. Ground cover (type of ground cover and vegetation)





     3. Major drainageways





     4. Existing major irrigation facilities such as ditches and canals





     5. Proposed land use





     6. Floodplain status




II.
DRAINAGE BASINS AND SUB-BASINS





A. Major Basin Description





     1. Reference to major drainageway planning studies such as flood hazard





        delineation report, major drainageway planning reports, and flood





        insurance rate maps (see Figure 400-2, 400-3, and 400-6)





     2. Major basin drainage characteristics, existing and planned land





        uses within the basin, as defined by the Planning Department





     3. Identification of all nearby irrigation facilities within 100-feet





        of the property boundary, which shall influence or be influenced by





        the local drainage.





B. Sub-Basin Description





     1. Discussion of historic drainage patterns of the property in question





     2. Discussion of off-site drainage flow patterns and impact on development





        under existing and fully developed basin conditions as defined by the





        Planning Department




III.
DRAINAGE FACILITY DESIGN





A. General Concept





     1. Discussion of concept and typical drainage patterns





     2. Discussion of compliance with off-site runoff consideration





     3. Discussion of anticipated and proposed drainage patterns





     4. Discussion of the content of tables, charts, figures, plates, or





        drawings presented in the report





B. Specific Details (Optional Information)





     1. Discussions of drainage problems encountered and solutions at specific





        design points





     2. Discussion of detention storage and outlet design





     3. Discussion of maintenance and access aspects of the design





     4. Discussion of impacts of concentrating the flow on the downstream





        properties




IV.
WETLAND DETERMINATION AND REVIEW




V.
REFERENCES





Reference all criteria, master plans, and technical information used in





support of concept.



(b)
Drawing Contents




1.
General Location Map: All drawings shall be 24 inches x 36 inches in size. A





map shall be provided in sufficient detail to identify drainage flows entering





and leaving the development and general drainage patterns. The map should





generally be at a scale of 1" = 100' to 1" = 400' and show the path of all





drainage from the upper end of any off-site basins to the defined major





drainageways (see Figure 404). The map shall identify any major facilities





from the property (i.e., development, irrigation ditches, existing detention





facilities, culverts, storm sewers) along the flow path to the nearest major





drainageway.





Basins and divides are to be identified and topographic contours are to be





included.




2.
Floodplain Information: A copy of Figure 400-6 showing the location of the





subject property shall be included with the report as outlined in subsection





402.2(a), above. All major drainageways (see subsection 403.2(e)) shall have





the flow path defined and shown on the report drawings.




3.
Drainage Plan: Map(s) of the proposed development at a scale of 1" = 20' to





1" = 200' on a 24 inch x 36 inch drawing shall be included. The plan shall





show the following:





     a. Existing topographic contours at two foot maximum intervals. In terrain





        where the slope exceeds 15 percent, the maximum interval is 10-feet.





        The contours shall extend a minimum of 100-feet beyond the property





        lines.





     b. All existing drainage facilities.





     c. Approximate flooding limits based on available information, such as





        previously defined floodplains and estimated floodplains.




 
     d. Conceptual major drainage facilities including detention basins, storm





        sewers, swales, riprap, and outlet structures in the detail consistent





        with the proposed development plan.





     e. Major drainage boundaries and sub-boundaries.





     f. Any off-site feature influencing development.





     g. Proposed flow directions and, if available, proposed contours.





     h. Legend to define map symbols (see Figure 400-4).





     i. Title block in lower right corner.


402.3
Phase II Drainage Report



The purpose of the Phase II Drainage Report is to identify and refine conceptual



solutions to the problems which may occur on-site and off-site because of the



development. Refer to Figure 400-1 to determine which types of development require a



Phase II submittal. In addition, those problems that exist on site before development



must be addressed during the preliminary phase. All reports shall be typed on 8-1/2



inches x 11 inches paper and bound. The drawings, figures, plates, and tables shall be



bound with the report or included in a pocket attached to the report. The report shall



include a cover letter presenting the preliminary design for review and shall be prepared



by or supervised by an engineer licensed in Nebraska. The report shall contain a



certification sheet as follows:



"I hereby certify that this report (plan) for the Phase II drainage design of (Name of



Development) was prepared by me (or under my direct supervision) in accordance with the



provisions of the City of Scottsbluff Storm Drainage Design and Technical Criteria for



the Responsible Parties thereof. I understand that the City of Scottsbluff does not and



shall not assume liability for drainage facilities designed by others."



Registered Professional Engineer



State of Nebraska No.



(Affix Seal)



(a)
Report Contents




The Report shall be in accordance with the following outline and contains the




applicable information listed:





I.   GENERAL LOCATION AND DESCRIPTION





     A. Location





        1. Township, range, section, 1/4 section.





        2. Streets within and adjacent to the subdivision with ROW width shown.





        3. Major drainageways, facilities, and easements within and adjacent to





           the site.





        4. Names of surrounding developments.





     B. Description of Property





        1. Area in acres.





        2. Ground cover (type of trees, shrubs, vegetation, general soil





           conditions, topography, and slope).




   
        3. Major drainageways.





        4. General project description.





        5. Irrigation facilities.





        6. Proposed land use.





II.  DRAINAGE BASINS AND SUB-BASINS





     A. Major Basin Description





        1. Reference to major drainageway planning studies such as flood





           hazard delineation reports, major drainageway planning reports, and





           flood insurance rate maps (see Figure 400-2, 400-3, and 400-6).





        2. Major basin drainage characteristics, existing and planned land





           uses.





        3. Identification of all irrigation facilities within the basin which





           shall influence or be influenced by the local drainage.





     B. Sub-Basin Description





        1. Discussion of historic drainage patterns of the property in





           question.





        2. Discussion of off-site drainage flow patterns and impact on





           development under existing and fully developed basin conditions,





           as defined by the Planning Department.





III. DRAINAGE DESIGN CRITERIA





     A. Regulations: Discussion of the optional provisions selected or the





        deviation from the criteria, if any, and its justification.





     B. Development Criteria Reference and Constraints





        1. Discussion of previous drainage studies (i.e., project master





           plans) for the site in question that influence or are influenced





           by the drainage design and how the plan shall affect drainage





           design for the site.





        2. Discussion of the effects of adjacent drainage studies.





        3. Discussion of the drainage impact of site constraints such as





           streets, utilities, light rail rapid transit, existing structures,





           and development or site plan.





     C. Hydrological Criteria





        1. Identify design rainfall.





        2. Identify runoff calculation method.





        3. Identify detention discharge and storage calculation method.





        4. Identify design storm recurrence intervals.





        5. Discussion and justification of other criteria or calculation





           methods used that are not presented in or referenced by the





           criteria.





     D. Hydraulic Criteria





        1. Identify various capacity references.





        2. Discussion of other drainage facility design criteria used that





           are not presented in the criteria.





     E. Variances from Criteria





        1. Identify provisions by section number for which a variance is





           requested.





        2. Provide justification for each variance requested.





IV.  WETLAND PRESERVATION AND MITIGATION





V.   DRAINAGE FACILITY DESIGN





     A. General Concept





        1. Discussion of concept and typical drainage patterns.





        2. Discussion of compliance with off-site runoff considerations.





        3. Discussion of the content of tables, charts, figures, plates, or





           drawings presented in the report.





        4. Discussion of anticipated and proposed drainage patterns.





     B. Specific Details





        1. Discussion of drainage problems encountered and solutions at





           specific design points.





        2. Discussion of detention storage and outlet design.





        3. Discussion of maintenance access and aspects of the design.





        4. Discussion of easements and tracts for drainage purposes, including





           the conditions and limitations for use.





VI.  CONCLUSIONS





     A. Compliance with Standards





        1. "Criteria".





        2. "Major Drainageway Planning Studies".





        3. "UD&FCD Manual".





     B. Drainage Concept





        1. Effectiveness of drainage design to control damage from storm





           runoff.





        2. Influence of proposed development on the Major Drainageway





           Planning Studies recommendation(s).





VII. REFERENCES





     Reference all criteria and technical information used.





VIII.APPENDICES




          A. Hydrologic Computations





        1. Land use assumptions regarding adjacent properties.





        2. Initial and major storm runoff at specific design points.





        3. Historic and fully developed runoff computations at specific





           design points.





        4. Hydrographs at critical design points.





        5. Time of concentration and runoff coefficients for each basin.





     B. Hydraulic Computations





        1. Culvert capacities.





        2. Storm sewer capacity, including energy grade line (EGL) and





           hydraulic grade line (HGL) elevations for culverts 30 inches





           or larger.





        3. Gutter capacity as compared to allowable using Figures 400-31 and





           400-32.





        4. Storm inlet capacity including inlet control rating at connection





           to storm sewer.





        5. Open channel design.





        6. Check and/or channel drop design.





        7. Detention area/volume capacity and outlet capacity.





        8. Downstream/outfall system capacity to the Major Drainageway System.



(b)
Drawings Contents




1.
General Location Map: All drawings shall be 24 inches x 36 inches in size. A





map shall be provided in sufficient detail to identify drainage flows entering





and leaving the development and general drainage patterns. The map should be at





a scale of 1" = 100' to 1" = 400' and show the path of all drainage from the





upper end of any off-site basins to the defined major drainageways (see Figure





400-6 and Drainage Policy). The map shall identify any major construction





(i.e., development, irrigation ditches, existing detention facilities,





culverts, storm sewers) along the entire path of drainage. Basins and divides





are to be identified and topographic contours are to be included.




2.
Floodplain Information: A copy of Figure 400-6 showing the location of the





subject property shall be included with the report. All major drainageways





(see subsection 403.2(e)) shall have the flow path defined and shown on the





report drawings.




3.
Drainage Plan: Map(s) of the proposed development at a scale of 1" = 20' to





1" = 200' on a 24 inches x 36 inches drawing shall be included. The plan shall





show the following:





a. Existing and proposed contours at 2-feet maximum intervals. The contours





   shall extend a minimum of 100-feet beyond the property lines.





b. Property lines and easements with purposes noted.





c. Streets, indicating ROW width, flowline width, curb type, sidewalk, and





   approximate slopes.





d. Existing drainage facilities and structures, including irrigation ditches,





   roadside ditches, crosspans, drainageways, gutter flow directions, and





   culverts. All pertinent information such as material, size, shape, slope,





   and location shall also be included.





e. Over-all drainage area boundary and drainage sub-area boundaries.





f. Proposed type of street flow (i.e., vertical or combination curb and





   gutter), roadside ditch, gutter, slope and flow directions, and cross pans.





g. Proposed storm sewers and open drainageways, including inlets, manholes,





   culverts, and other appurtenances, including riprap protection.





h. Proposed outfall point for runoff from the developed area and facilities





   to convey flows to the final outfall point without damage to downstream





   properties.





i. Routing and accumulation of flows at various critical points for the initial





   storm runoff listed on the drawing using the format shown in Figure 400-4.





j. Routing and accumulation of flows at various critical points for the major





   storm runoff listed on the drawing using the format shown in Figure 400-4.





k. Volumes and release rates for detention storage facilities and information





   on outlet works.





l. Location and elevations of all existing floodplains affecting the property.





m. Location and elevations of all existing and proposed utilities affected by





   or affecting the drainage design by reference to USGS and City of





   Scottsbluff datum.





n. Routing of off-site drainage flow through the development and to a major





   drainageway.





o. Definition of flow path leaving the development through the downstream





   properties ending at a major drainageway.





p. Legend to define map symbols (see Figure 400-4 for symbol criteria).





q. Title block in lower right corner.


402.4
Phase III Drainage Report



The purpose of the Phase III Drainage Report is to update the concepts, and to present



the design details for the drainage facilities discussed in the Phase II Drainage



Report. Also, any change to the Phase II concept must be presented.



The Phase III Drainage Report shall be submitted with the application for final plat.



This requirement applies when the preliminary plat has been approved by the City



Council prior to submittal of the final plat application. If the preliminary and final



plat applications are submitted concurrently, the submittal requirements of subsection



402.4 (Phase III Drainage Report) shall apply. The Phase III Report (which updates the



Phase II Report) must be reviewed with the submittal of the construction plans and



approved by the City Engineer prior to scheduling any construction.



All reports shall be typed on a 8-1/2 inches x 11 inches paper and bound. The drawings,



figures, charts, plates and/or tables shall be bound with the report or included in a



folder/pocket attached at the back of the report.



The report shall include a cover letter presenting the final design for review and shall



be prepared by or under the direction of an engineer licensed in Nebraska, certified as



shown above in subsection 402.3 for the Phase II report. The report also shall contain a



Responsible Party certification sheet as follows:



"(Name of Responsible Party) hereby certifies that the drainage facilities for (Name of



Development) shall be constructed according to the design presented in this report. I



understand that the City of Scottsbluff does not and shall not assume liability for the



drainage facilities designed and/or certified by my engineer. I understand that the City



of Scottsbluff reviews drainage plans but cannot, on behalf of (Name of Development),



guarantee that final drainage design review shall absolve (Name of Responsible Party)



and/or their successors and/or assigns of future liability for improper design. I



further understand that approval of the Final Plat and/or Final Development Plan does not



imply approval of my engineer's drainage design."



Attest








Name of Responsible Party



Notary Public
Authorized Signature



The Phase III Drainage Report shall be prepared in accordance with the outline shown in



subsection 402.3(a). The report drawings shall follow the requirements presented in



subsection 402.3(b), above.



A mylar reproducible of the approved Phase III Drainage Plan shall be submitted to the



City Engineer for signature and retention in their files. A copy of the approved plan



shall be returned to the applicant.


402.5
Construction Plans



Where drainage improvements are to be constructed, the preliminary construction plans



(on 24 inches x 36 inches mylar) shall be submitted with the Phase III Drainage Report.



Final construction plans must be submitted at least four weeks before anticipated



issuance of construction permits for the public improvements covered by the plan.



Approval of the final construction plans by the City Engineer is a condition of the



City for issuing the construction permits. A mylar reproducible and four sets of prints



of the approved Phase III Drainage Plan shall be submitted to the City Engineer for



approval and signature. The plans for the drainage improvements shall include:



1.
Storm sewers, inlets, outlets and manholes with pertinent elevations, dimensions,




type, and horizontal control indicated.



2.
Culverts, end sections, and inlet/outlet protection with dimensions, type,




elevations, and horizontal control indicated.



3.
Channels, ditches, and swales (including side/rear yard swales) with lengths,




widths, cross-sections, and erosion control (i.e., riprap, concrete, grout)




indicated.



4.
Checks, channel drops, erosion control facilities.



5.
Detention pond grading, trickle channels, outlets, and landscaping.



6.
Other drainage related structures and facilities (including underdrains and sump




pump lines).



7.
Maintenance access considerations.



8.
Overlot grading and erosion and sedimentation control plan (refer to section 413).



9.
FHA/VA final lot grading requirements (separate attachments).



10.
Tabulation of quantities (may be submitted separately).



11.
Offsite routing and easements.



The information required for the plans shall be in accordance with sound engineering



principles, these criteria and the City requirements for subdivision designs.



Construction documents shall include geometric, dimensional, structural, foundation,



bedding, hydraulic, landscaping, and other details as needed to construct the storm



drainage facility. The approved Phase III Drainage Plan shall be included as part of



the construction documents for all facilities affected by the drainage plan. Construction



plans shall be signed by a Nebraska registered professional engineer as being in



accordance with the City Engineer approved drainage report/drawings.


402.6
Record Drawings and Final Acceptance Certificate



Record drawings for all improvements are to be submitted to the City with the request for



Final Acceptance. Certification of the record drawings is required as follows:



1.
Registered Land Surveyor: A registered land surveyor in the State of Nebraska shall




certify the as-built detention pond volumes and surface areas at the design depths,




outlet structure sizes and elevations, storm sewer sizes and invert elevations at




inlets, manholes, and discharge location, and representative open channel cross-




sections, and dimensions of all the drainage structures.



2.
Registered Professional Engineer: The responsible engineer shall state that "to the




best of my knowledge, belief, and opinion, the drainage facilities were constructed




in accordance with the design intent of the approved drainage report and




construction drawings" in accordance with State Law. The Professional Engineer shall




sign each blueprint. The mylar shall state the date the Professional Engineer signed




the blueprints and that they are on file.



The certified record drawings shall be submitted as mylars.



The City Engineer shall compare the certified record drawing information with the



construction drawings. A Final Acceptance Certificate shall be issued only if:



1.
The record drawing information demonstrates that the construction is in compliance




with the design intent.



2.
The record drawings are certified by both a Professional Land Surveyor and a




Professional Engineer, both registered in the State of Nebraska.



A summary of the required certifications and approvals is presented below.






                     CITY



                        CERTIFICATION                    APPROVAL



ITEM                    REQUIRED                         REQUIRED



Phase I Report          None                             Yes



Phase II Report         Professional Engineer            Yes



Phase III Report        Professional Engineer            Yes





              Responsible Party



Construction Drawings   Professional Engineer            Yes



Record Drawings         Professional Engineer            Yes





              Professional Land Surveyor       (Final Acceptance)

403
DRAINAGE POLICY


403.1
Introduction



The provisions for adequate drainage in urban areas is necessary to preserve and promote



the general health, welfare, and economic well being of the region. Drainage is a



regional feature that affects all governmental jurisdictions and all parcels of property.



This characteristic of drainage makes it necessary to formulate a program that balances



both public and private involvement. Overall coordination and master planning must be



provided by the governmental units most directly involved, but drainage must be



integrated on a regional level.


403.2
Basic Principles



(a)
Urban Sub-System




Drainage is a sub-system of all urbanization. The planning of drainage facilities




must be included in the urbanization process. The first step is to include drainage




planning with all regional and local development master plans. The report shall




address multiple purpose use of land for drainage and open space.




Storm water management facilities, such as channels and storm sewers, serve both a




conveyance and storage function. When a channel is planned as a conveyance feature,




it requires an outlet as well as downstream storage space. When the space




requirements are considered, the provision for adequate drainage becomes a competing




use for space along with other land uses. If adequate provision is not made in a




land use plan for the drainage requirements, storm water runoff shall conflict with




other land uses and shall result in water damages, and shall impair or even disrupt




the functioning of other urban systems.



(b)
Multi-Purpose Resource




Storm water runoff is an urban resource. Whereas the runoff can be a liability to




urbanization, storm runoff has potential for beneficial use. This use, however, must




be compatible with adjacent land uses and Nebraska Water Law.




When storm water runoff is treated as a resource, quality aspects of the water




become important. This in turn relates to issues such as street cleaning practices,




solid waste collection and removal services, and regulations on the development of




raw land to control erosion and resulting silt loads. These practices influence




succeeding water uses.




The storm water urban sub-system should be multi-purpose to satisfy the competing




demands placed on water within the urban environment. Drainage facilities can




fulfill other purposes besides just drainage; and facilities not designed




primarily for drainage frequently can be designed to provide drainage benefits.



(c)
Water Rights




When the drainage sub-system interferes with existing water rights, the value and




use of the water are affected. The existing drainageways and storage locations




frequently interrelate with the water rights, which must be addressed when




planning the facility to preserve their integrity.




Ditches which have direct flow rights from a stream are controlled by headgates.




Drainage improvements, which alter the quantity (or quality) of the water




available to the headgate, affect the ability to divert water. Other ditches




obtain all or portions of the rights by intercepting the shallow groundwater




(seepage right). If the water right has not been abandoned or transferred to




another location, the drainage design (including the sub-surface system) must be




planned and constructed to preserve the water right. Similar situations also can




occur when planning drainage facilities near reservoirs.



(d)
Jurisdictional Boundaries




Since drainage considerations and problems are regional in nature, and do not




respect jurisdictional boundaries, a successful plan must emphasize regional




cooperation in accomplishing the goals.



(e)
Major Drainageway




For the purpose of these Standards and Specifications, a Major Drainageway




shall be defined as any drainage flow path with a tributary area of 130 acres or




more.


403.3
Regional and Local Planning



(a)
Basin Transfer




Nebraska drainage law recognizes the inequitability of transferring the burden on




managing storm drainage from one location or property to another. Liability




questions also arise when the historic drainage continuum is altered. The diversion




of storm runoff from one basin to another should be avoided unless specific and




prudent reasons justify and dictate such a transfer. Prior to selecting a solution,




alternatives should be reviewed. Planning and design of storm water drainage




systems should not be based on the premise that problems can be transferred from'






one location to another.




The subdivision process can and shall significantly alter the historic or natural




drainage paths. When these alterations result in a subdivision outfall system that




discharges back into the natural drainageway at or near the historic location,




then the alterations (intra-basin transfer) are generally acceptable. However,




when the subdivision outfall system does not return to the historic drainageway,




then inter-basin transfer may result. This inter-basin transfer should be




prevented since it violates a basic civil drainage law principle by discharging




water onto a subservient property in a manner or quantity to do more harm than




formerly. If the development significantly increases the drainage area tributary




to the subdivision outfall, then inter-basin transfer into the property has




occurred, which also must be prevented.



(b)
Master Planning




As set forth in subsection 403.2(a) drainage planning is required for all new




development plans. In recognition that drainage boundaries are non-jurisdictional,




the City has participated in regional basin wide master plans to define the Major




Drainageway Facilities. The City shall also encourage and participate in future




master plans.




City encourages the development of detailed regional drainage master plans which




shall set forth site requirements for new development and identify the required




public improvements. Master plans shall be approved and adopted. Areas proposed




for annexation not presently included in a drainage master plan shall be master




planned by the Responsible Party as part of the annexation where practical.



(c)
Special Planning Areas




Presently, there are areas in the City where significant drainage problems currently




exist. Any new development or redevelopment in these areas may compound the existing




drainage problems.




The City requires analysis and/or definition of additional facilities required for




development and redevelopment in current drainage problem areas as defined by the




City. In addition to these areas, there are areas in the City where presently no




outlet exists for drainage by gravity to the Major Drainageway System.



(d)
Public Improvements




When the drainage master plans identify that public improvements are justified,




mechanisms for funding the improvements are required.




Included with the public improvements defined by drainage master plans is the




Local Drainage System and the Major Drainageway System. The Local Drainage System




consists of curb and gutter, inlets and storm sewers, culverts, bridges, swales,




ditches, channels, detention areas, and other drainage facilities within the




development required to convey the minor and major storm runoff to the Major




Drainageways. The Major Drainageway System consists of channels, storm sewers,




bridges, detention areas, and other facilities serving more than the subdivision




or property in question.




The City requires that all new development and redevelopment shall participate in




the drainage improvements as set forth below:




1.
Design and construct the local drainage system as defined by the Phase III





Drainage Report Plan (subsection 402.4-402.5 of these Standards and





Specifications.




2.
Design and construct connection of the local drainage system to the major





drainageway system.




3.
Equitable participation in the design and construction of the major drainageway





system within the development as defined by adopted master drainage plans





(subsection 403.3(b) of these Standards and Specifications) or as required by





the City and designated in the Phase III Drainage Report.



(e)
Floodplain Management




The City has adopted floodplain regulations as part of the City Code (Chapter 25,




Article 23).



(f)
Storm Runoff Detention and Water Quality Enhancement




The City requires on-site detention for all new development, expansion, and




redevelopment. The required minimum detention volume and maximum release rates




at these volumes for the 10-year and 100-year recurrence interval storm shall be




determined in accordance with the procedure and data set forth in these Standards




and Specifications.




The value of storm runoff detention as part of the urban system has been explored by




many individuals, agencies, and professional societies. Detention is considered a




viable method to reduce urban drainage costs. Temporarily detaining a few acre-feet




of runoff can significantly reduce downstream flood hazards as well as pipe and




channel requirements in urban areas. Storage also provides for sediment and debris




collection that helps improve the water quality of the runoff. Thus, public health




benefits may accrue from storage of storm runoff. However, all benefits can only




be obtained through consistent administration of the detention policy. This policy




may be adjusted by adopted master plans.




Exemptions from the detention requirement may be granted for in-fill areas and for




additions to existing buildings and paved areas, provided the total impervious




area of the in-fill or the total of all expansions cover less than 10,000 square




feet of impervious paved and roof surface. Exemptions shall also be considered for




rural development. On-site detention requirements shall be waived where regional




detention facilities are sized with the capacity to accommodate flows from a




fully developed basin and are publicly owned and maintained.



(g)
Operations and Maintenance




An important part of all storm drainage facilities is the continued maintenance of




facilities to ensure they shall function as designed. Maintenance of detention




facilities involves removal of debris and sediment. Such tasks are necessary to




preclude the facility from becoming unhealthy and to retain the effectiveness of




the detention basin. Sediment and debris must also be periodically removed from




channels and storm sewers. Trashracks and street inlets must be regularly cleared




of debris to maintain system capacity. Channel back erosion, damage to drop




structures, crushing of pipe inlets and outlets, and deterioration to the facilities




must be repaired to avoid reduced conveyance capability, unsightliness, and ultimate




failure.




Maintenance responsibility lies with the owner of the land, except as modified by




specific agreement. Maintenance responsibility shall be delineated on Final Plats




and Final Development Plans. Maintenance access for detention ponds need to be




specified but must be adequate for maintenance and be shown on the Final Plats and




Final Development Plans.




The City requires that maintenance access be provided to all storm drainage




facilities to assure continuous operational capability of the system. The property




owner shall be responsible for the maintenance of all privately owned drainage




facilities including inlets, pipes, culverts, channels, ditches, hydraulic




structures, and detention basins located on their land unless modified by the




Developer's Agreement. Should the property owner fail to adequately maintain said




facilities, the City shall have the right to enter said land for the purposes of




operations and maintenance. All such maintenance costs shall be assessed to the




property owner.




The easements required to provide adequate maintenance access are as follows:




                  TABLE 400-1




 REQUIRED OPERATIONS & MAINTENANCE EASEMENT




DRAINAGE                                                     EASEMENT




FACILITY                                                      WIDTH




1.
Storm Sewer





(a) less than 36 inch dia.                              20'





(b) equal to or greater than 36 inch dia.               25'







Twice the pipe invert depth with







sewer placed within the middle







one-third of the easement







(minimum width = 20', maximum







width = 30')




2.
Open Channel/Swales





(a) Q less than 20 cfs
        15', including channel/swale and access road





(b) Q less than 100 cfs
        25', including channel/swale and access road





(c) Q greater than 100 cfs                 see Figures 400-8, 400-9 and 400-10




3.
Detention Pond
            As required to contain storage and






            associated facilities plus adequate






            maintenance access around perimeter.





 
            1.0 freeboard - hw/d ratio of outlet pipe




In some instances within a subdivision, a property owner unknowingly blocks a




drainage path by installing fences, shrubs, or other obstructions along a side or




back lot line swale. The obstructions can block the free flow of drainage, resulting




in damage to upstream properties. All drainageways must be clearly defined and




maintained by providing easements or rights-of-way for storm runoff. Also, when




surface or subsurface drainage from public lands (i.e., streets) is allowed to flow




across adjacent private lands, such as a reverse draining cul-de-sac, damage to




private property can occur. To minimize these problems, the City shall require the




dedication of additional easements or rights-of-way.




The City requires dedicated drainage easements whenever surface or subsurface




drainage from public property drains across private property. A dedicated drainage




easement shall be provided in accordance with Table 400-1.




Drainage easements shall be shown on the final plats and any development plans and




state that the City has the right of access on the easements which shall be kept




clear of obstructions to the flow and/or obstructions to maintenance access.



(h)
Erosion and Sedimentation Control




The clearing and stripping of land for development can cause high localized erosion




rates with subsequent deposition and damage to off-site properties. Whereas erosion




and sedimentation is a natural process, the intensity is increased by development




which can destroy the aesthetic and practical values of other properties, streams,




lakes and downstream drainage facilities. The purpose of implementing an erosion




and sedimentation control plan is to reduce the process to an acceptable level




without placing undue burdens on the homeowner, builder, downstream drainageway or




community. The extent and detail of the plan may be a function of the site area.




The City requires an erosion and sedimentation plan be prepared and instituted for




all new development and any redevelopment in accordance with these Standards and




Specifications.


403.4
Technology Planning and Design



(a)
Drainage Criteria




The design criteria presented herein represents the state-of-the-art for stormwater




management. The criteria are intended to establish guidelines, standards, and




methods for effective planning and design. The criteria should be revised and




updated as necessary to reflect advances in the field of urban drainage engineering




and urban water resources management.




The City requires that all storm drainage facilities shall be planned and designed




in accordance with the criteria set forth in these Standards and Specifications.




The criteria shall be revised or amended as new technology is developed and/or




experience gained in the use of this document.




Due to the dynamic nature of urbanization, the needs of the public shall change




with time, requiring adjustment of design concepts. Therefore, a time limitation




on the approved construction plans shall be made.




Construction of any drainage facility not initiated within a six-month period from




time of development permit approval shall be re-evaluated and subject to approval




by the City.



(b)
Minor and Major Drainage System




Every urban area has two separate and distinct drainage systems, whether or not




they are actually planned or designed. One is the Minor Drainage System and the




other is the Major Drainage System, which are combined to form the Total Drainage




System.




The Minor Drainage System is designed to transport the runoff from five year




frequency events with a minimum disruption to the urban environment. Minor storm




drainage can be conveyed in the curb and gutter area of the street or roadside




ditch (subject to street classification and capacity, as defined herein), by




storm sewer, channel, or other conveyance facility.




All minor drainage systems shall be sized without accounting for peak flow




reductions from on-site detention.




The Major Drainage System is designed to convey runoff from the 100-year




recurrence interval flood to minimize health and life hazards, damage to




structures, and interruption to traffic and services. Major storm flows can be




carried in the urban street system (within acceptable depth criteria), channels,




storm sewers, and other facilities.




All subdivisions shall include the planning, designing, and implementation for both




the minor and major drainage systems in accordance with the following recurrence




intervals:





             TABLE 400-2





     RECURRENCE INTERVAL (YEARS)





              MINOR DRAINAGE               MAJOR DRAINAGE




LAND USE               SYSTEM                       SYSTEM




Residential-Urban         5                           100




Residential-Rural         5                           100




Commercial-Business       5                           100




Industrial                5                           100




Open Space                5                           100




School                    5                           100



(c)
Storm Runoff




The UD&FCD Manual allows storm runoff to be determined by the CUHP Manual for




basins greater than 90 acres (except as noted herein) and by the Rational Method




for basins less than 160 acres (Urban Drainage say 90). (Between 90 acres and 160




acres it is optional as to which method to use).




The City allows storm runoff to be determined by either the rational method or the




Nebraska Urban Hydrograph Procedure (NUHP), within the limitations as set forth in




this criteria. For basins larger than 160 acres, the peak flows and volumes shall




be determined by the Nebraska Urban Hydrograph Procedure.



(d)
Streets




Streets are an integral part of the urban drainage system and may be used for




transporting storm runoff up to design limits. The engineer designer should




recognize that the primary purpose of streets is for traffic, and therefore the




use of streets for storm runoff must be restricted. The City allows the use of




streets for drainage within the following limitations:




                  TABLE 400-3




  ALLOWABLE USE OF STREETS FOR MINOR STORM RUNOFF




DRAINAGE             MAXIMUM THEORETICAL




CLASSIFICATION       STREET ENCROACHMENT




Type A               No curb overtopping. Flow may be spread to crown of




(Local service,      street. (Flow may spread to back of the sidewalk




Local Collector)     for a 4-inch combination curb and sidewalk).




Type B               No curb overtopping. Flow spread must leave at least




(Collectors)         one 10-foot lane free of water, 5-feet either side of the




                     street crown.




Type C               No curb overtopping. Flow spread must leave at least




(Arterials)          two 10-foot lanes free of water, 10-feet each side of the




                     street crown or median.




The maximum allowable street flow shall be the product of the flow calculated at




the "Maximum Theoretical Street Encroachment" and the required reduction factor




as provided in these criteria.




                  TABLE 400-4




  ALLOWABLE USE OF STREETS FOR MAJOR STORM RUNOFF




DRAINAGE                MAXIMUM THEORETICAL




CLASSIFICATION          DEPTH




Type A and B            The depth of water at the gutter shall not




(All Local and          exceed 12-inches.




and Collectors)




Type C                  To allow for emergency vehicles, the depth of water




(Arterials)             shall not exceed 6-inches at the street crown and 12-inches




                        at the gutter flowline, whichever is more restrictive.




The maximum allowable street flow shall be the product of the flow calculated at the




"Maximum Theoretical Depth" and the required reduction factor as provided in these




criteria.




                  TABLE 400-5




           ALLOWABLE CROSS STREET FLOW




                      MINOR DRAINAGE         MAJOR DRAINAGE




DRAINAGE              SYSTEM MAXIMUM         SYSTEM MAXIMUM




CLASSIFICATION        DEPTH                  DEPTH




Type A                6-inches of depth      12-inches of depth at




(Local Service,       in cross pan or        gutter flowline




(Local Collector)     gutter flowline




Type B                6-inches of depth      12-inches of depth at




(Collector)           at the gutter          gutter flowline




flowline




Type C                Zero                   Zero




(Arterials)




Cross street flow can occur in an urban drainage system under three conditions. One




condition occurs when the runoff in a gutter spreads across the street crown to the




opposite gutter. The second is when cross pans are used. The third condition occurs




when the flow in a drainageway exceeds capacity (for the appropriate design storm)




of a road culvert and subsequently overtops the crown of the street.




                  TABLE 400-6




         ALLOWABLE CULVERT OVERTOPPING




                      MINOR DRAINAGE        MAJOR DRAINAGE




DRAINAGE              SYSTEM MAXIMUM        SYSTEM MAXIMUM




CLASSIFICATION        DEPTH                 DEPTH




Types A and B         None                  12-inches of depth at the flowline




(All Local and




(Collectors)




Type C                None                  None




(Arterials)                                 The minimum clearance between the low






             chord or culvert crown and the energy






             grade line shall be six-inches for






             basins less than two square miles, one






             foot for basins up to 10 square miles,





 
             and two feet for basins greater than 10






             square miles.



The maximum headwater for the 100-year design flows shall be one and one-half times the



culvert diameter or one and one-half times the rise dimension for pipe shapes other than



round. (Type A and Type B streets only.)



(e)
Floodproofing




Floodproofing can be defined as those measures that reduce the potential for flood




damages to existing properties within a floodplain. The floodproofing measures can




range from elevating structures to intentional flooding of non-critical building




spaces to minimize structural damages. Floodproofing measures are only a small part




of good floodplain management that encourages wise floodplain development to




minimize the adverse effects of floods.




Floodproofing of existing structures not in conformance to the adopted floodplain




regulations shall be accomplished by utilizing the criteria presented in the




"Nebraska Floodproofing Manual" prepared by The Department of Natural Resources,




Nebraska Water Conservation Board, dated ????????????????????.


403.5
Irrigation Facilities



(a)
Drainageway Interaction




There are many irrigation ditches and reservoirs in the City area. The ditches and




reservoirs have historically intercepted the storm runoff from the rural and




agricultural type basins, generally without major problems. With urbanization of the




basins, however, the storm runoff has increased in rate, quantity and frequency, as




well as changes in water quality. The irrigation facilities can no longer be




utilized indiscriminately as drainage facilities and therefore, policies have been




established to achieve compatibility between urbanization and the irrigation




facilities.




In evaluating the interaction of irrigation ditches with a major drainageway for the




purpose of basin delineation, the ditch should not be used as a basin boundary.




The drainage analysis shall assume that an irrigation ditch does not intercept the




storm runoff from the upper basin and that the upper basin is tributary to the basin




area downstream of the ditch.



(b)
Storage Facilities




The problem of dam safety and the related hazard of the emergency spillways has been




brought to the attention of the public by recent nationwide dam failures, and is the




subject of a National Dam Safety Program by the Federal government. Jurisdictional




dams are classified by the State Engineer as either low, moderate, or high hazard




structures depending on conditions downstream. Dams are classified as high hazard




structures when, in the event of failure, there is potential loss of life. Dams




presently rated as low or moderate hazard structures may be changed to high hazard




rating if development occurs within the potential path of flooding due to a dam




breach. In this case, the reservoir Responsible Parties would be liable for the




cost of upgrading the structures to meet the higher hazard classification. Even




though someone other than the dam Responsible Party builds in that area.




Pursuant to Section 37-87-123, CRS, as amended, the Office of the State Engineer




has prepared flood hazard maps resulting from the failure of the high hazard dams




within the state. These reports have been made available to various cities, towns,




and counties that may be affected by a dam breach.




For hydrologic purposes, all private dams shall be ignored in determination




definition of floodplains.



(c)
Irrigation Ditches




Irrigation ditches are designed with flat slopes and limited carrying capacity,




which decreases in the downstream direction. As a general rule, irrigation ditches




cannot be used as an outfall point for the storm drainage system because of these




physical limitations. In addition, certain ditches are abandoned after urbanization




and, therefore, could not be successfully used for storm drainage.

404
RAINFALL


404.1
Introduction



Presented in this section is the design rainfall data to be used with the Colorado Urban



Hydrograph Procedure (CUHP) and the Rational Method. All hydrological analysis within



the jurisdiction of the criteria shall use the rainfall data presented for calculating



storm runoff.



The design storms and time intensity frequency curves for the City were developed using



the rainfall data and procedures presented in the UD&FCD Manual and are presented herein



for convenience.


404.2
CUHP Design Storms



For drainage basins less than five square miles, a two-hour storm distribution without



area adjustment of the point rainfall values shall be used for CUHP.



For drainage basins between five and ten square miles, a two-hour storm distribution is



used but the incremental rainfall values are adjusted for the large basin area in



accordance with suggested procedures in the NOAA Atlas for Colorado. The adjustment is



an attempt to relate the average of all point values for a given duration and frequency



within a basin to the average depth over the basin for the same duration and frequency.



For drainage basins between ten and twenty square miles, a three-hour storm duration with



adjustment for area shall be used. The distribution for the last hour was obtained by



uniformly distributing the difference between the two- and three-hour point rainfall



values. The adjustment for area was obtained from the NOAA Atlas for Colorado. The



incremental rainfall distribution for all basin areas up to 20 square miles is presented



in Figure 400-49.


404.3
Time-Intensity-Frequency Curves



The one-hour design point rainfall values obtained from the NOAA Atlas for Colorado area



as follows:



                     ONE-HOUR POINT RAINFALL (IN.)



      2-YEAR      5-YEAR      10-YEAR      50-YEAR      100-YEAR



        1.00        1.42         1.68         2.35          2.71



The Time-Intensity-Frequency curves were developed by distributing the one-hour point



rainfall values using the factors obtained from the NOAA Atlas presented below:



FACTORS FOR DURATIONS OF LESS THAN ONE HOUR



Duration (minutes)        5          10          15          30



Ratio to 1-hour depth     0.29       0.45        0.57        0.79



Source: NOAA Atlas 2, Volume III, Colorado latest edition



The point values were then converted to intensities and plotted on Figure 400-50. The



data are also presented in Figure 400-51.

405
RUNOFF


405.1
Introduction



This subsection presents the criteria and methodology for determining the storm runoff



design peaks and volumes to be used in the City in the presentation of storm drainage



studies, plans, and facility design. The details of the rainfall/runoff models are



presented in the UD&FCD Manual. The specific input data requirements and modifications



to the procedures are presented in this subsection.


405.2
Rational Method



The Rational Method, in widespread use in the Denver Region, shall continue to be



utilized for the sizing of storm sewers and for determining runoff magnitude from



unsewered areas. The new limit of application of the Rational Method is approximately



160 acres. It has been concluded that, for tributary basins in excess of 160 acres, the



cost of drainage works justifies significantly more study, thought, and judgement on



the part of the engineer than is permitted by the Rational Method. When the urban



drainage basin exceeds 160 acres, the CUHP method represents better practice and should



be used.



The procedure for the Rational Method, as explained in the manual, Volume-1 "Runoff"



(Revised May 1, 1984), shall be followed in the preparation of drainage reports and



storm drainage facility designs in the City.



Standard forms for the calculation of Time of Concentration and Storm Drainage System



Design have been provided at the end of these criteria.


405.3
Colorado Urban Hydrograph Procedure



The Colorado Urban Hydrograph Procedure (CUHP) was originally developed for the Denver



area at the time the manual was prepared. The method is generally applicable to basins



greater than 90 acres (see subsection 405.9). However, the CUHP is required for



watershed areas larger than 160 acres. The procedures for the CUHP, as explained in the



manual, Volume-1 "Runoff," shall be followed in the preparation of drainage reports and



storm drainage facility designs in the City. The design storms to be used with the CUHP



method are presented in Table 410.


405.4
Storm Flow Analysis



When determining the design storm flows, the engineer shall follow particular criteria



and guidelines to assure that minimum design standards and uniformity of drainage



solutions are maintained throughout the City. The information presented herein shall be



used by the design engineer in the development of design storm runoff.


405.5
On-Site Flow Analysis



When analyzing the flood peaks and volumes, the design engineer shall use the proposed



fully developed land use plan to determine runoff coefficients. In addition, the



engineer shall take into consideration the changes in flow patterns (from the undeveloped



site conditions) caused by the proposed street alignments. When evaluating surface flow



times, the proposed lot grading shall be used to calculate the time of concentration or



the CUHP parameters.


405.6
Off-Site Flow Analysis



The analysis of off-site runoff is dependent on the development status and whether the



tributary off-site area lies within a major drainageway basin as defined in subsection



403.2(e). In all cases, the minor system is designed for the fully developed minor



storm runoff (subsection 403.4(b)) with the benefits of on-site detention. In some



cases credit is given for detention for the design of the major system.


405.7
Tributary Area Within a Major Drainageway Basin



(a)
Where the off-site area is undeveloped, the runoff shall be calculated assuming the




basin is fully developed as defined by the Planning Department. If this information




is not available, then the runoff shall be calculated using the coefficients




defined in Table 3-1 of Section 3.6, "Runoff," Volume I of the UD&FCD Manual,




"Undeveloped Areas - Off-site Flow Analysis." Credit shall be given for on-site




detention in the off-site area for any design frequency.



(b)
Where the off-site area is fully or partially developed, the storm runoff shall be




based upon the existing platted land uses and topographic features. Credit may be




given for on-site detention in the off-site area for any design frequency.


405.8
Tributary Area Not Within a Major Drainageway Basin



(a)
Where the off-site area is undeveloped, the minor system runoff shall be calculated




assuming the basin is in its existing condition. If this information is not




available, then the runoff shall be calculated as stated in Section 405.7, without




credit for on-site detention in the off-site area.




The major system runoff (i.e., 10-year and 100-year) may be calculated assuming the




historic runoff rates computed in accordance with procedures described in these




criteria.



(b)
Where the off-site area is fully or partially developed, the storm runoff shall be




based on the existing platted land uses and topographic features, unless on-site




detention in the off-site area has been constructed and accepted by the City.




However, credit may be given for on-site detention in the off-site area for the




minor system design.


405.9
CUHP Computer Program



A computer program has been developed to calculate hydrographs using the CUHP method.



This program is available for use on both large mainframe computers and on the smaller



IBM-PC XT or IBM-PC AT personal computers. In addition, the personal computer version



has an added capability of using CUHP to compute runoff hydrographs for basins of 10-



acres or larger in size. Only with the personal computer version with 10- to 90-acre



CUHP basins shall be allowed. Specific details of the required input for this version



are available in the CUHPE/PC Version Users Manual. Both the CUHPD (large mainframe)



and CUHPE/PC (personal computer) compute programs can be obtained by contacting the



UD&FCD at 2480 West 26th Avenue, Suite 156-B, Denver, Colorado 80211.

406
OPEN CHANNELS


406.1
Introduction



This chapter addresses the technical criteria for the hydraulic evaluation and hydraulic



design of open channels in the City. The information presented herein is considered to



be a minimum standard. In many instances, special design or evaluation techniques shall



be required. Except as modified herein, all open channel criteria shall be in accordance



with the UD&FCD Manual.


406.2
Channel Types



The channels in the City area are defined as natural or artificial. Natural channels



include all water courses that have occurred naturally by the erosion process such as



??????????????????????. Artificial channels are those constructed or developed by



human effort such as ??????????????????, large designated floodways, irrigation canals



and flumes, roadside ditches, and grassed channels.



(a)
Natural Channels




The hydraulic properties of natural channels vary along the channel reach and can




be either controlled to the extent desired or altered to meet given requirements.




The initial decision to be made regarding natural channels is whether or not the




channel is to be protected from erosion due to high velocity flows, or protected




from excessive silt deposition due to low velocities.




Many natural channels in urbanized and to-be-urbanized areas have mild slopes, are




reasonably stable, and are not in a state of serious degradation or aggradation.




However, if a natural channel is to be used for carrying storm runoff from an




urbanized area, the altered nature of the runoff peaks and volumes from urban




development shall cause erosion. Detailed hydraulic analysis shall be required for




natural channels in order to identify the erosion tendencies. Some on-site




modifications of the natural channel may be required to assure a stabilized




condition.




The investigations necessary to assure that the natural channels shall be adequate




are different for every waterway. The engineer designer must prepare cross sections




of the channel, define the water surface profile for the minor and major design




flood, investigate the bed and bank material to determine erosion tendencies, and




study the bank slope stability of the channel under future conditions of flow.




Supercritical flow does not normally occur in natural channels, but calculations




must be made to assure that the results do not reflect supercritical flow.



(b)
Grass Lined Channels




Grass lined channels are the most desirable of the artificial channels. The grass




shall stabilize the body of the channel, consolidate the soil mass of the bed,




check the erosion on the channel surface, and control the movement of soil particles




along the channel bottom. The channel storage, the lower velocities, and the green




belt multiple-use benefits obtained create significant advantages over other




artificial channels.




The presence of grass in channels creates turbulence which results in loss of energy




and increased flow retardance. Therefore, the designer must give full consideration




to sediment deposition and to scour, as well as hydraulics. Unless existing




development within the City restricts the availability of right-of-way (ROW), only




channels lined with grass shall be considered acceptable for major drainageways.




(Retardance C should be considered for undeveloped channels for velocity




consideration.)




For the purpose of these criteria, sandy soils are defined as non-cohesive sands




classified as SW, SP, or SM in accordance with the Unified Soil Classification




System.



(c)
Concrete Lined Channels




Concrete lined channels for major drainageways shall be permitted only where




ROW restrictions within existing development prohibit grass lined channels. The




lining must be designed to withstand the various forces and actions which tend




to overtop the bank, deteriorate the lining, erode the soil beneath the lining,




and erode unlined areas, especially for the supercritical flow conditions.




If the project constraints suggest the use of a concrete channel for a major




drainageway, the applicant shall present justification and design to the City




Engineer for consideration.




A Design Report is required for approval of a concrete lined channel. The contents




of such report shall be determined by the City Engineer. On the Record Drawings,




the engineer shall be required to certify that the concrete used in the lining was




tested and meets the accepted specifications.



(d)
Rock Lined Channels




Riprap lined channels are generally discouraged and shall be permitted only in




areas of existing development where ROW for major drainageways is limited and




such limitation prohibits the use of grass lined channels. The advantage of rock




lining a channel is that a steeper channel grade can be used due to the higher




friction of the rock. Also, steeper side slopes are permitted. Rock linings




(i.e., revetments) are permitted as a means of controlling erosion for natural




channels. The disadvantages are the large initial cost of construction and the




high maintenance costs due to vandalism and other factors.




If the project constraints suggest the use of riprap lining for a major drainageway,




then the engineer must present the concept, with justification, to the City Engineer




for consideration of a waiver from these criteria. The design of rock lined channels




shall be in accordance with the UD&FCD Manual, Volume 2, "Major Drainage Section 5 -




Riprap," current revision.



(e)
Wetlands Vegetation Bottom Channels




The choice for a channel that a designer has are many, depending upon hydraulic




practice, environmental design, sociological impact, and basic project requirements.




However, prior to choosing the channel type, the need or desire for channelization




should be established. Once a decision is made to channelize, then investigations




into the status of the present drainageway are necessary to define the constraints




on the channel design. For instance, if the channel presently has wetland




characteristics, then the Section 404 requirements of the Clean Water Act may




require that the design include wetlands. The designer should contact the Corps of




Engineers for additional information.




The process of choosing a channel configuration and the design criteria for a




wetlands bottom channel (if this type is selected) has been developed by the UD&FCD




latest revision, 1991. The designer is referred to these interim criteria (Section 2




of the UD&FCD Manual under Major Drainage) for the procedures and criteria for all




channel design.



(f)
Other Lining Types




The use of synthetic fabrics in construction and geotechnical engineering has




increased tremendously in the last decade or more. The use of fabrics for drainage




construction (i.e., erosion control liners) has actually taken place over the past




several years. The placement of a slope revetment mat is a method of erosion




control and the subject of discussion in this section.




The mattresses generally consist of double layers of woven fabric forms placed on




the slope to be protected, and filled with concrete or grout. This type of forming




system is a simple, fast, and economical technique for the placement of concrete




for slope protection both above and below the water without the need for dewatering.




The performance characteristics and cost advantages make the process adaptable for




stabilizing and protecting shorelines, leaves, dikes, canals, holding basins, and




similar erosion control projects.




The systems make use of the pressure injection of fluid fine-aggregate concrete




into flexible fabric forms. Controlled bleeding of mixing water through the porous




fabric produces all the desirable features of low water/cement ratio mortar--rapid




stiffening, high strength, and exceptional durability.




For normal installations, the fabric forms, prefabricated to job specifications and




dimensions, are simply spread over the terrain, which has received minimal grading.




The fabric form is then pumped full of mortar. This same concept can be used where




slide problems are caused by eroding of the toe of the slopes, and where access is




difficult for placement riprap. See Figure 400-47 for typical sections of




mattresses.




There are several manufacturers of synthetic fabrics for erosion protection.




Included in this category of channel lining are the products which consist of




discrete blocks on a continuous fabric backing.




The use of synthetic fabrics for lining of channels for major drainageways is




restricted to areas of existing development where the ROW constraints prohibit




the use of a grass lined section. Such use shall be allowed only upon written




approval by the City Engineer. The linings shall be restricted to channels with a




Froude number of 0.8 or less.


406.3
Flow Computation



Uniform flow and critical flow computations shall be in accordance with the UD&FCD



Manual, Section 2.2.3 and 2.2.4, "Major Drainage," and shall use the Manning's equation



as follows:




Q =  1.49 (AR2/3 S1/2)           (Equation 400-1)




       n




where   Q = flow rate (cfs)




        n = Manning's roughness coefficient




        A = area (ft)




        R = hydraulic radius




        S = energy grade-line slope (ft/ft)


406.4
Design Standards for Major Drainageways



These standards cover the design of major drainageways as defined by subsection 403.2(e).



The design standards for open channels cannot be presented in a step-by-step fashion



because of the wide range of design options available to the design engineer. Certain



planning and conceptual design criteria are particularly useful in the preliminary design



of a channel. These criteria, which have the greatest effect on the performance and cost



of the channel, are discussed below.



(a)
Natural Channels




The design criteria and evaluation techniques for natural channels are:




1.
The channel and overbank areas shall have adequate capacity for the 100-year





storm runoff.




2.
Natural channel segments which have a calculated Froude number greater than





0.95 for the 100-year flood peak shall be protected from erosion.




3.
The water surface profiles shall be defined so that the floodplain can be





zoned and protected.




4.
Filling of the Flood Control Overlay District (i.e., the floodplain area,





see Appendix for Floodplain Regulations) reduces valuable channel storage





capacity and tends to increase downstream runoff peaks.




5.
Roughness factors (n), which are representative of unmaintained channel





conditions, shall be used for the analysis of water surfaced profiles.




6.
Roughness factors (n), which are representative of maintained channel





conditions, shall be used to determine velocity limitations.




7.
Erosion control structures, such as check drops or check dams, may be





required to control flow velocities, including the minor storm runoff.




8.
Plan and profile drawings of the floodplain shall be prepared. Appropriate





allowances for known future bridges or culverts, which can raise the water





surface profile and cause the floodplain to be extended, shall be included in





the analysis. The applicant shall contact the City Engineer for information on





future bridges and culverts.




With most natural waterways, erosion control structures should be constructed at




regular intervals to decrease the thalweg slope and to control erosion. However,




these channels should be left in as near a natural condition as possible. For that




reason, extensive modifications should not be undertaken unless they are found to




be necessary to avoid erosion with subsequent deposition downstream.




The usual rules of freeboard depth, curvature, and other rules that are applicable




to artificial channels, do not apply for natural channels. All structures




constructed along the channel shall be elevated a minimum of one foot above the




100-year water surface. There are significant advantages that may occur if the




designer incorporates into his planning the overtopping of the channel and localized




flooding of adjacent areas which are laid out and developed for the purpose of being




inundated during the major runoff peak.




If a natural channel is to be utilized as a major drainageway for a development,




then the applicant shall meet with the City Engineer to discuss the concept and to




obtain the requirements for planning and design documentation. Approval of the




concept and design shall be made in accordance with the requirements of subsection




402 of these Standards and Specifications.



(b)
Grass Lined Channels




Key parameters in grass lined channel design include velocity, slopes, roughness




coefficients, depth, freeboard, curvature, cross section shape, and lining




materials. Other factors such as water surface profile computation, erosion




control, drop structures, and transitions also play an important role. A




discussion of these parameters is presented below.




1.
Flow Velocity





The maximum normal depth velocity for the 100-year flood peak shall not exceed





7.0 feet per second for grass lined channels, except in sandy soil where the





maximum velocity shall not exceed 5.0 feet per second. The Froude number





(turbulence factor) shall be less than 0.8 for grass lined channels. Grass





lined channels having a Froude number greater than 0.8 shall not be permitted.





The minimum velocity, wherever possible, shall be greater than 2.0 feet per





second for the minor storm runoff.




2.
Longitudinal Channel Slopes





Grass lined channel slopes are dictated by velocity and Froude number





requirements. Where the natural topography is steeper than desirable, drop





structures shall be utilized to maintain design velocities and Froude numbers.




3.
Freeboard





Except where localized overflow in certain areas is desirable for additional





ponding benefits of other reasons, the freeboard for the 100-year flow shall





be as follows. The minimum freeboard shall be 1.0 foot.





         Hfb = 0.5 =  V2              (Equation 400-2)





                       2g





Where   Hfb     = freeboard height (feet)





        V       = average channel velocity (feet per second)





        g       = acceleration of gravity = 32.2 ft/sec2




4.
Curvature (Horizontal)





The center line curvature shall have a radius twice the the top width of the





design flow but not less than 100 feet.




5.
Roughness Coefficient





The variation of Manning's "n" with the retardance and the product of mean





velocity and hydraulic radius, as presented in Figure 400-7 shall be used in





the capacity computation.





Retardance curve C shall be used to determine the channel capacity, since a





mature channel (i.e., substantial vegetation with minimal pervious maintenance)





shall have a higher Manning's "n" value. However, a recently constructed





channel shall have minimal vegetation and the retardance shall be less than the





mature channel. Therefore, retardance curve D (see Figure 400-7) shall be used





to determine the limiting velocity in a channel.




6.
Cross Sections





The channel shape may be almost any type suitable to the location and to the





environmental conditions. Often the shape can be chosen to suit open space





and recreational needs. Figure 400-8 and 400-9 present two cross sections for





use with non-sandy soils. Figure 400-10 is the required cross section for





sandy soils. The limitations within which the design must fall for the major





storm design flow include:





a.  Trickle Channel





    The base flow shall be carried in a trickle channel except for sandy





    soil. The minimum capacity shall be 1.0 percent to 3.0 percent of the





    100-year flow but not less than 1 cfs. Trickle channels shall be





    constructed of concrete or other approved materials to minimize erosion,





    to facilitate maintenance, and to aesthetically blend with the adjacent





    vegetation and soils. Recommended trickle channel sections are presented





    in Figure 400-12. The minimum trickle channel width shall be four feet.





b.  Low Flow Channel





    A main channel is required for sandy soils as shown in Figure 400-10. The





    side slopes may be from 2:1 to 2.5:1 and shall be riprap lined. The depth





    of the main channel is not included in the normal depth limitations. A





    main channel can also be used for non-sandy soils, subject to the




    
    conditions shown in Figure 400-8 and 400-9.





c.  Bottom Width





    The minimum bottom width shall be consistent with the maximum depth and





    velocity criteria. The minimum bottom width shall be four feet or the





    trickle channel width when trickle channel is required.





d.  Easement/Right-of-Way Width





    The minimum easement/ROW width shall include freeboard and a 12-foot wide





    maintenance access road.





e.  Flow Depth





    The maximum design depth of flow (outside the trickle channel area and main





    channel area for sandy soils) for the 100-year flood peak shall be limited





    to five feet in grass lined channels.





f.  Maintenance Access Road





    A maintenance access road shall be provided along the entire length of all





    major drainageways with a minimum passage width of 12 feet. The City may





    require the road to be surfaced with six inches of Class 2 road base or





    concrete slab. (Refer to Section 403.3(g) of these criteria.)





g.  Side Slopes





    Side slopes shall be four (horizontal) to one (vertical) or flatter.




7.
Grass Lining





The grass lining for channels shall be in accordance with the UD&FCD Manual,





Section 2.3.2, "Major Drainage - Grass Lined Channels -Grass"; "Guidelines for





Development and Maintenance of Natural Vegetation," and as required by the





City.




8.
Erosion Control





The requirements for erosion control for grass lined channels shall be as





defined in the UD&FCD Manual, Section 2.3.6, "Major Drainage Erosion Control."





The design of riprap and erosion control devices shall be in accordance with





Section 411.1 and 411.2 of these Standards and Specifications.




9.
Water Surface Profiles





Computation of the water surface profile shall be presented for all open





channels utilizing standard backwater methods, taking into consideration





losses due to changes in velocity of channel cross section, drops, waterway





openings, or obstructions. The energy gradient shall be shown on all





preliminary drawings.



(c)
Concrete Lined Channels




The criteria for the design and construction of concrete lined channels is presented




below:




1.
Hydraulics





a.  Freeboard





    Adequate channel freeboard above the designed water surface shall be





    provided and shall not be less than that determined by the following:





             Hfb = 2.0 + 0.025 V (d)1/3     (Equation 400-3)





    where    Hfb = freeboard height (feet)





             V = velocity (feet per second)





             d = depth of flow (feet)





    Freeboard shall be in addition to superelevation, standing waves, and/or





    other water surface disturbances. These special situations are to be





    addressed in a Design Report to be submitted with the construction drawings





    and specifications (subsection 402.5). Concrete side slopes shall be





    extended to provide freeboard.





b.  Superelevation





    Superelevation of the water surface shall be determined at all horizontal





    curves, and design of the channel section adjusted accordingly.





c.  Velocities





    Flow velocities shall not exceed 18 fps during the 100-year flood.




2.
Concrete Materials





The minimum concrete material specifications are as follows:





a.  Cement type: sulphate resistant (Type V).





b.  Minimum cement content: 550 lbs/C.Y.





c.  Maximum water-cement ratio: 0.50 (Six gals. per sack).





d.  Maximum aggregate size: 1 1/2 inches.





e.  Air entrainment content: four to seven percent.





f.  Slump: two to four inches.





g.  Minimum compressive strength (f'c): 3750 psi at 28 days.





h.  Admixtures: All proposed admixtures shall be discussed on the Design





    Report and are subject to the City Engineer's approval.




3.
Concrete Lining Section





a.  All concrete lining shall have a minimum thickness of seven inches.





b.  The side slopes shall be a maximum of two (vertical) to one (horizontal),





    or a structurally reinforced wall if steeper.




4.
Concrete Joints





a.  Channels shall be continuously reinforced with (without in previous report)





    transverse joints. Expansion/contraction joints shall be installed where





    new concrete lining is connected to a rigid structure or to existing





    concrete lining that is not continuously reinforced.





b.  Longitudinal joints, where required, shall be constructed on the side walls





    at least one foot vertically above channel invert.





c.  All joints shall be designed to prevent differential movement.





d.  Construction joints are required for all cold joints and where the lining





    thickness changes. Reinforcement shall be continuous through the joint.




5.
Concrete Finish





The surface of the concrete lining shall be provided with a wood float finish.





Excessive working or wetting of the finish shall be avoided.




6.
Concrete Curing





All concrete shall be cured by the application of a liquid membrane forming





curing compound (white pigmented) upon completion of the concrete finish.




7.
Reinforcement Steel





a.  Steel reinforcement shall be minimum grade-40 deformed bars. Fabric mesh





    may also be approved. Wire mesh shall not be used.





b.  Ratio of longitudinal steel area to concrete cross sectional area shall





    be greater than .005.





c.  Ratio of transverse steel area to concrete cross sectional area shall be





    greater than .0025.





d.  Reinforcing steel shall be placed at the center of the section with a





    minimum clear cover of three inches adjacent to the earth.





e.  Additional steel as needed if a retaining wall structure is used.




8.
Earthwork





The following area shall be compacted to at least 95 percent of maximum





density as determined by ASTM D698 (Standard Proctor):





a.  The 12 inches of subgrade immediately beneath concrete lining (both





    channel bottom and side slopes).





b.  Top 12 inches of maintenance road.





c.  Top 12 inches of earth surface within 10 feet of concrete channel lip.





d.  All fill material.




9.
Bedding





Provide six inches of granular bedding equivalent in gradation to 3/4 inch





concrete aggregate (Standard Specifications for Road & Bridge Construction,





CDOT, latest revision) under channel bottom and side slopes.




10.
Underdrain





Longitudinal underdrains shall be provided on 10-foot centers and shall





daylight at the check drops. A check valve or flap gate shall be provided at





the outlet to prevent backflow into the drain. Weep holes shall be provided





in vertical wall sections of the channel.




11.
Safety Requirements





a.  A six-foot high vinyl coated chain link, a comparable fence, or an





    architecturally approved restraining device shall be installed to





    prevent access wherever the 100-year channel flow depths exceed





    three feet. Gates, with top latch, shall be placed at 250' intervals





    and staggered where fence is required on both sides of the channel.





b.  Ladder-type steps shall be installed not more than 400 feet apart on





    alternating side of the channel for channel depths in excess of three





    feet. Bottom rung shall be placed approximately 12 inches vertically





    above channel invert.




12.
Maintenance Access Road





A maintenance access road shall be provided along the entire length of all





major drainageways with a minimum passage width of 12 feet. The City may





require the road to be surfaced with six inches of Class 2 roadbase or





concrete slab (refer to Section 403.3(g) of these criteria).



(d)
Riprap Lined Channels




The criteria for the design and construction of riprap lined channels shall be in




accordance with the UD&FCD Manual, Volume 2, "Major Drainage - Riprap." Riprap




lined channels shall be designed a turbulence factor (Froude number) less than 0.8




for the 100-year flood peaks. The riprap shall be designed and constructed in




accordance with Section 411.2 "Hydraulic Structures - Riprap" of these criteria.




Freeboard and maintenance access road requirements shall be in accordance with the




standards for grass lined channels defined in Section 406.4(b) of these criteria.



(e)
Other Lining Types




The criteria for the design of major drainageway channels with linings other than




grass, rock, or concrete shall be dependent on the manufacturer's recommendations




for the specific product. The applicant shall be required to submit the technical




data in support of the proposed material. Additional information or calculations




may be requested by the City Engineer to verify assumptions or design criteria.




The following minimum criteria also shall apply.




1.
Flow Velocity





The maximum normal depth velocity shall be dependent on the construction





material used; however, the Froude number shall be less than 0.8.




2.
Freeboard





Defined by Equation 400-2.




3.
Curvature





The center line curvature shall have a minimum radius twice the top width





of the design flow but not less than 100 feet.




4.
Roughness Coefficient





A Manning's "n" value range shall be established by the manufacturer's date,





with the high value used to determine depth/capacity requirements and the





low value used to determine Froude number and velocity restrictions.




5.
Cross Sections





Same as for grass lined channels, subsection 406.4(b).


406.5
Design Standards for Small Drainageways



These standards cover the design of channels that are not classified as a major



drainageway in accordance with the policy of subsection 403.2(e). Additional flexibility



and less stringent standards are allowed for small drainageways.



(a)
Natural Channels (Small Drainageways)




The design criteria and evaluation techniques for natural channels are:




1.
The channel and overbank areas shall have adequate capacity of the 100-year





storm runoff.




2.
Natural channel segments that have a calculated Froude number greater than





0.95 for the 100-year flood peak shall be protected from erosion.




3.
Roughness factors (n), which are representative of unmaintained channel





conditions, shall be used for the analysis of water surface profiles.




4.
Roughness factors (n), which are representative of maintained channel





conditions, shall be used to determine velocity limitations.




5.
Erosion control structures, such as check drops or check dams, may be required





to control flow velocities, including the minor storm runoff.




6.
Plan and profile drawings shall be prepared showing the 100-year water surface





profile, floodplain, and details of erosion protection, if required.



(b)
Grass Lined Channels (Small Drainageways)




Key parameters in grass lined channel design include velocity, slopes, roughness




coefficients, depth, freeboard, curvature, cross section shape, and lining




materials. Other factors such as water surface profile computation, erosion control,




drop structures, and transitions also play an important role. A discussion of these




parameters is presented below.




1.
Flow Velocity





The maximum normal depth velocity of the 100-year flood peak shall not exceed





7.0 feet per second for grass lined channels, except in sandy soil where the





maximum velocity shall not exceed 5.0 feet per second (see section 406.2(b)).





The Froude number (turbulence factor) shall be less than 0.8 for grass lined





channels. Grass lined channels having a Froude number greater than 0.8 shall





not be permitted. The minimum velocity, wherever possible, shall be greater





than 2.0 feet per second for the minor storm runoff.




2.
Longitudinal Channel Slopes





Grass lined channel slopes are dictated by velocity and Froude number





requirements. Where the natural topography is steeper than desirable, drop





structures shall be used to maintain design velocities and Froude numbers.




3.
Freeboard





A minimum freeboard of one foot shall be included in the design for the 100-





year flow. For swales (i.e., small drainageways with a 100-year flow less than





20 cfs), the minimum freeboard requirements are 6 inches.




4.
Curvature (Horizontal)





The center line curvature shall have a minimum radius twice the top width of





the design flow but not less 50 feet. The minimum radius for channels with a





100-year runoff of 20 cfs or less shall be 25 feet.




5.
Roughness Coefficient





The variation of Manning's "n" with the retardance (curve "C") and the product





of mean velocity and hydraulic radius, as presented in Figure 400-7, shall be





used in the computation of capacity and velocity.




6.
Cross Sections





The channel shape may be almost any type suitable to the location and to the





environmental conditions. Some suggested cross sections are shown on Figures





400-8, 400-9, and 400-10. The section also may be simple V-Section for





swales (i.e. Q100 less than 20 cfs). The limitations on the cross section are





as follows:





a.  Trickle Channel





    The base flow (except for swales) shall be carried in a trickle channel for





    non-sandy soils. The minimum capacity shall be from 1.0 percent to 3.0





    percent of the 100-year flow but not less than 1 cfs. The trickle channel





    can be constructed of concrete, rock, cobbles, or other suitable materials.





    For sandy soils, a main channel is required in accordance with section





    406.4(b).





    Factors to be considered when establishing the need for trickle channels





    are: drainageway slope, soil type, and upstream impervious area. For 100





    year runoff peaks of 20 cfs or less, trickle channel requirements shall





    be evaluated for each case. Trickle channels help preserve swales crossing





    residential property.





b.  Easement/Rights-of-Way Width





    The minimum easement/ROW width shall include freeboard and should include





    a 12-foot wide maintenance access road.





c.  Flow Depth





    The maximum design depth of flow (outside the trickle channel area and main





    channel area for sandy soils) for the 100-year flood peak shall be limited





    to five feet in grass lined channels.





d.  Side Slopes





    Side slopes shall be four (horizontal) to one (vertical) or flatter. Side





    slopes for channels with 100-year runoff peaks of 20 cfs or less shall be





    three (horizontal) to one (vertical) or flatter.




7.
Grass Lining





The grass lining for channels shall be in accordance with the UD&FCD Manual,





section 2.3.2, "Major Drainage - Grass Lined Channels -Grass"; and "Guidelines





for Development and Maintenance of Natural Vegetation".




8.
Erosion Control





The requirements for erosion control for grass lined channels shall be as





defined in the UD&FCD Manual, section 2.3.6, "Major Drainage Erosion Control."





The design of riprap and erosion control devices shall be in accordance with





section 411.1 and 411.2 of these Standards and Specifications.




9.
Hydraulic Information





Calculations of the capacity, velocity, and Froude numbers shall be submitted





with the construction drawings.



(c)
Concrete Lined Channels (Small Drainageways)




The criteria for the design and construction of concrete lined channels is presented




below:




1.
Hydraulics





a.  Freeboard





    Adequate channel freeboard above the designed water surface shall be





    provided and shall not be less than that determined by the following:





            Hfb    = 2.0 = 0.025 V (d)1/3    (Equation 400-3)





    where  Hfb     = freeboard height (feet)





           V       = velocity (feet per second)





           d       = depth of flow (feet)





    Freeboard shall be in addition to superelevation, standing waves, and/or





    other water surface disturbances. These special situations are to be





    addressed in a Design Report to be submitted with the construction drawings





    and specifications (subsection 402.5).





    Concrete side slopes shall be extended to provide freeboard.





b.  Superelevation





    Superelevation of the water surface shall be determined at all horizontal





    curves, and design of the channel section adjusted accordingly.





c.  Velocities





    Flow velocities shall not exceed 18 fps during the 100-year flood.




2.
Concrete Materials





A Design Report shall be prepared as stated in section 406.2(c). The minimum





concrete material specifications are as follows:





a.  Cement type: sulphate resistant.





b.  Minimum cement content: 500 lbs/C.Y.





c.  Maximum water-cement ratio: 0.50 (six gals. per sack).





d.  Maximum aggregate size: 1 1/2 inches.





e.  Air entrainment content: four to seven percent.





f.  Slump: two to four inches.





g.  Minimum compressive strength (f'c): 3750 psi at 28 days.





h.  Admixtures: All proposed admixtures shall be discussed in the Design





    Report.




3.
Concrete Lining Section





a.  All concrete lining shall have a sufficient thickness to withstand the





    structural and hydraulic loads.





b.  The side slopes shall be a maximum of two (vertical) to one (horizontal),





    or a structurally reinforced wall if steeper.




4. 
Concrete Joints





a.  Expansion/contraction joints shall be installed where new concrete lining





    is connected to a rigid structure or to existing concrete lining that is





    not continuously reinforced.





b.  Longitudinal joints, where required, shall be constructed on the side walls





    at the least one foot vertically above channel invert.





c.  All joints shall be designed to prevent differential movement.





d.  Construction joints are required for all cold joints and where the lining





    thickness changes.




5.
Concrete Finish





The surface of the concrete lining shall be provided with a wood float finish.





Excessive working or wetting of the finish shall be avoided.




6.
Concrete Curing





All concrete shall be cured by the application of a liquid membrane forming





curing compound (white pigmented) upon completion of the concrete finish.




7.
Reinforcement Steel (where used)





a.  Steel reinforcement shall be minimum grade-40 deformed bars. Fabric mesh





    may also be approved. Wire mesh shall not be used.





b.  Ratio of longitudinal steel area to concrete cross sectional area shall





    be greater than .005.





c.  Ratio of transverse steel area to concrete cross sectional area shall be





    greater than .0025.





d.  Additional steel as needed if a retaining wall structure is used.




8.
Earthwork





The following areas shall be compacted to at least 95 percent of maximum





density as determined by ASTM D-698 (Standard Proctor):





a.  The 12 inches of subgrade immediately beneath concrete lining (both





    channel bottom and side slopes).





b.  Top 12 inches of maintenance road.





c.  All fill material.




9.
Bedding





Provide six inches of granular bedding equivalent in gradation to 3/4 inch





concrete aggregate (Standard Specifications for Road & Bridge Construction,





CDOT, latest revision) under channel bottom and side slopes.




10.
Underdrain





Longitudinal underdrains shall be provided and shall daylight at the check





drops. Weep holes shall be provided in vertical wall sections of the channel.




11.
Safety Requirements





a.  A six-foot high vinyl coated chain link, a comparable fence, or an





    architecturally approved restraining device shall be installed to prevent





    access wherever the 100-year channel flow depths exceed three feet.





    Gates, with top latch, shall be placed at 250' intervals and staggered





    where fence is required on both sides of the channel.





b.  Ladder-type steps shall be installed not more than 400 feet apart on





    alternating sides of the channel depths in excess of three feet. Bottom





    rung shall be placed approximately 12 inches vertically above channel





    invert.



(d)
Riprap Lined Channels (Small Drainageways)




The criteria for the design and construction of riprap fabric lined channels, shall




be in accordance with the UD&FCD Manual, Volume 2, "Major Drainage - Riprap."




Riprap lined channels shall be designed for a turbulence factor (Froude number)




less than 0.8 for the 100-year flood peaks. The riprap shall be designed and




constructed in accordance with section 411.2 of these Standards and Specifications.




Freeboard requirements shall be in accordance with the standards for grass lined




channels defined in section 406.4(b) of these criteria.



(e)
Other Lining Types (Small Drainageways)




The criteria for the design of channels with linings other than grass, rock, or




concrete shall be dependent on the manufacturer's recommendations for the specific




product. The applicant shall be required to submit the technical data in support




of the proposed material. Additional information or calculations may be requested




by the City Engineer to verify assumptions or design criteria. The following




minimum criteria also shall apply.




1.
Flow Velocity





The maximum normal depth velocity shall be dependent on the construction





material used; however, the Froude number shall be less than 0.8.




2.
Freeboard





Refer to section 406.5(b).




3.
Curvature





The center line curvature shall have a minimum radius twice the top width of





the design flow but not less than 50 feet. The minimum radius of curvature for





channels with a 100-year runoff of 20 cfs or less shall be 25 feet.




4.
Roughness Coefficient





A Manning's "n" value range shall be established by the manufacturer's data,





with the high value used to determine depth/capacity requirements and the low





value used to determine Froude number and velocity restrictions.




5.
Cross Sections





Same as for grass lined channels, section 406.5(b).


406.6
Roadside Ditches



The criteria for the design of roadside ditches is similar to the criteria for grass



lined channels with modifications for the special purpose of minor storm drainage. The



criteria is as follows (refer to Figure 400-11):



(a)
Capacity




Roadside ditches shall have adequate capacity for the minor storm runoff peaks.




Capacity shall be as defined in Figure 400-48. Where the storm runoff exceeds the




capacity of the ditch, a storm sewer system shall be required.



(b)
Flow Velocity




The maximum velocity for the minor flood peak shall not exceed five feet per




second for Type-I ditch and 7.0 feet per second for Type-II or Type-III ditches.



(c)
Longitudinal Slope




The slope shall be limited by the average velocity of the minor flood peaks. Check




drops may be required where street slopes are in excess of two percent.



(d)
Freeboard




Freeboard shall be equal to the velocity head or a minimum of six inches.



(e)
Curvature




The minimum radius of curvature shall be 25 feet.



(f)
Roughness Coefficient




Manning's "n" values presented in Figure 400-7 shall be used in the capacity




computation for roadside ditches.



(g)
Grass Lining




The grass lining shall be in accordance with the UD&FCD Manual, Section 2.3.2.



(h)
Driveway Culverts




Driveway culverts shall be sized to pass the minor storm ditch flow capacity




without overtopping the driveway. The minimum size culvert shall be a 22 inches x




13 inches CMPA (18 inch equivalent round pipe) or equivalent with flared-end




sections. More than one culvert may be required.



(i)
Major Drainage Capacity




The capacity of roadside ditches for major drainage flow is restricted by the




maximum flow depth allowed at the street crown (subsection 403.4(d) of these




Standards and Specifications.


406.7
Channel Rundowns



A channel rundown is used to convey storm runoff from the bank of a channel to the



invert of an open channel or drainageway. The purpose of the structure is to minimize



channel bank erosion from concentrated overland flow. The design criteria for channel



rundowns is as follows:



(a)
Cross-Sections




Typical cross-sections for channel rundowns are presented in Figure 400-13.



(b)
Design Flow




The channel rundown shall be designed to carry a minimum of the minor storm runoff




of 1 cfs, whichever is greater.



(c)
Flow Depth




The maximum depth at the design flow shall be 12 inches. Due to the typical profile




of a channel rundown beginning with a flat slope and then dropping steeply into the




channel, the design depth of flow shall be the computed critical depth for the




design flow.



(d)
Outlet Configuration




The channel rundown outlet shall enter a drainageway at the trickle channel




flowline. Erosion protection of the opposite channel bank shall be provided by a




24-inch layer of grouted Type-L riprap. The width of this riprap erosion protection




shall be at least three times the channel rundown width or pipe diameter. Riprap




protection shall extend up the opposite bank to the minor storm flow depth in the




drainageway or two feet, whichever is greater.


406.8
Checklist



To aid the designer and reviewer, the following checklist has been prepared.



1.
Check flow velocity with low retardance factor and capacity with high retardance




factor.



2.
Check Froude number and critical flow conditions.



3.
Grass channel side slopes must be 4:1 or flatter except for roadside ditches that




shall be 3:1 or flatter unless approved by the City.



4.
Show energy grade line and hydraulic grade line on design drawings.



5.
Consider all backwater conditions (i.e., at culvert) when determining channel




capacity.



6.
Check velocity for conditions without backwater effects.



7.
Provide adequate freeboard.



8.
Provide adequate ROW for the channel and continuous maintenance access.

407
STORM SEWERS


407.1
Introduction



Storm sewers are a part of the Minor Drainage System, and are required when the other



parts of the minor system, primarily curb, gutter, and roadside ditches no longer have



capacity for additional runoff.



Except as modified herein, the design of storm sewers shall be in accordance with the



UD&FCD Manual Section on "Storm Sewers." Reference is made to follow specific sections



in the UD&FCD Manual for clarity. The user is referred to the UD&FCD Manual and other



references cited for additional discussion and basic design concepts.



A computer program for the design of a storm sewer system shall be permitted provided



the model is calibrated to three or more design points using the procedures presented



in these criteria. Contact the City Engineer for specific information required.


407.2
Construction Materials



All storm sewers within the City shall be constructed using one of the following



materials and meet the applicable standard as presented below:



                  TABLE 400-7





   STORM SEWER STANDARDS




Pipe Material               Standard




Reinforced Concrete         ASTM C-76/C-506/C-507/C-789/C-850 or





                       AASHTO M-170/M-206/M-207/M-259/M-273




Plastic Pipe                AASHTO design (only as approved by City)



The minimum class for RCP pipe shall be Class-II. The required pipe strength shall be



determined from the actual depth of cover, true load, and proposed field conditions. A



typical design strength calculation shall be submitted to the City for approval.


407.3
Hydraulic Design



Storm sewers shall be designed to convey the minor storm flood peaks without surcharging



the sewer. To ensure that this objective is achieved, the hydraulic and energy grade



lines shall be calculated by accounting for pipe friction losses and pipe form losses.



Total hydraulic losses shall include friction, expansion, contraction, bend, and junction



losses. The methods for estimating these losses are presented in the following sections.



The final energy grade line shall be at or below the proposed ground surface.



(a)
Pipe Friction Losses




The Manning's "n" values to be used in the calculation of storm sewer capacity and




velocity are presented in Figure 400-14.



(b)
Pipe Form Losses




Generally, between the inlet and outlet the flow encounters a variety of




configurations in the flow passageway such as changes in pipe size, branches,




bends, junctions, expansions, and contractions. These shape variations impose




losses in addition to those resulting from pipe friction. Form losses are the




result of fully developed turbulence and can be expressed as follows:




        Hl = K [V2]





          [2g]




where Hl = head loss (feet)

            
      K = loss coefficient

  


      [V2] = velocity head (feet)




       2g




      g = gravitational acceleration (32.2ft/sec2)




The following is a discussion of a few of the common types of form losses




encountered in sewer system design.




1.
Expansion Losses





Expansion in a storm sewer conduit shall result in a shearing action between





the incoming high velocity jet and the surrounding sewer boundary. As a





result, much of the kinetic energy is dissipated by eddy currents and





turbulence. The loss of head can be expected as





(Equation 400-5)





Hl = Ke [V1 2] [1 - A1]





        [ 2g ] [    A2]





in which A is the cross section area, V is the average flow velocity, and K is





the loss coefficient. Subscripts 1 and 2 denote the upstream and downstream





sections, respectively. The value K is about 1.0 for a sudden expansion, and





about 0.2 for a well designed expansion transition. Figure 400-15 presents the





expansion loss coefficients for various flow conditions.




2.
Contraction Losses





The form loss due to contraction is:





(Equation 400-6)





Hl = Kc [V2 2] [1 - [A2] 2] 2





        [ 2g ] [    [A1]  ]





where Kc is the contraction coefficient, Kc is equal to 0.5 for a sudden





contraction and about 0.1 for a well designed transition. Subscripts 1 and 2





denote the upstream and downstream sections, respectively. Figure 400-15





presents the contraction loss coefficient for various flow conditions.




3.
Bend Losses





The head losses for bends, in excess of that caused by an equivalent length





of straight pipe, may be expressed by the relation





(Equation 400-7)





Hl = Kb [V2]





        [2g]





in which Kb is the bend coefficient. The bend coefficient has been found to





be a function of, (a) the ratio of the radius of curvature of the bend to the





width of the conduit, (b) deflection angle of the conduit, (c) geometry of the





cross section of flow, and (d) the Reynolds number of relative roughness. A





table showing the recommended bend loss coefficients if presented in Figure





400-16 and 400-17.




4.
Junction and Manhole Losses





A junction occurs where one or more branch sewers enter a main sewer, usually





at manholes. The hydraulic design of a junction is in effect the design of





two or more transitions, one for each flow path. Allowances should be made for





head loss due to the impact at junctions. The head loss for a straight through





manhole or at an inlet entering a storm sewer (Case I on Figure 400-18 is





calculated using Equation 400-4.





The head loss for a junction with one or more laterals (Case II and III on





Figure 400-18 is calculated using Equation 400-8):





(Equation 400-8)





Hl = V2 2 - Kj [V1 2]





      2g         2g





where V2 is the outfall flow velocity and V1 is the inlet velocity. The loss





coefficient, Kj, for various junctions is presented in Figure 400-18.



(c)
Storm Sewer Outlets




When the storm sewer system discharges into the Major Drainageway System (usually




an open channel), additional losses occur at the outlet in the form of expansion




losses (refer to Section 406.3(b)). For a headwall and no wingwalls, the loss




coefficient Ke = 1.0 (refer to Figure 400-15), and for a flared-end section the




loss coefficient is approximately 0.5.



(d)
Partially Full Pipe Flow




When a storm sewer is not flowing full, the sewer acts like an open channel, and




the hydraulic properties can be calculated using open channel techniques (refer




to subsection 406). For convenience, charts for various pipe shapes have been




developed for calculating the hydraulic properties (Figures 400-20, 400-21, and




400-22). The data presented assumes that the friction coefficient, Manning's




"n" value, does not vary throughout the depth.



(e)
Hydraulic Research




The American Public Works Association (APWA) has conducted research into the




head losses at various junctions and manholes. The work consisted of




experimentally modelling three types of sewer junctions: junctions with a 90




degree bend, junctions of a main with a perpendicular lateral, and junctions of




two opposed laterals. The work was primarily directed at sanitary sewers because the




sizes investigated (i.e., manhole diameter to sewer diameter ratio of 2.3 to 4.6)




and the flow conditions (i.e., pressure flow) were typical for sanitary sewers.




However, several trends were observed that are considered to be suitable for storm




sewers, including specific energy loss coefficients that have been adopted for




these criteria. The trends observed from the test results are as follows:




1.
For manhole diameter to sewer diameter ratios between two and six, the





variation in head loss was insignificant.




2.
The most significant reduction in head loss occurs when the manhole is





shaped by benching the bottom of the manhole up to the top of the pipe. This





appears to provide a better channelization of the flow, which reduces the





losses.




3.
Some testing was also performed for open channel flow conditions. These tests





generally showed that the energy losses were less than for pressure flow.





Since most storm sewers are not pressurized, the use of the coefficients should





be conservative.




This information is presented to aid the designer in selecting suitable energy loss




coefficients for situations not covered by these criteria.


407.4
Vertical Alignment



The sewer grade shall be such that a minimum cover is maintained to withstand AASHTO



HS-20 (or as designated by the City Engineer) loading on the pipe. The minimum cover



depends upon the pipe size, type and class, and soil bedding condition, but shall be



not less than 18-inches at any point along the pipe.



See City Standard Utility Specifications for more information on the next two paragraphs.



The minimum clearance between storm sewer and water main, either above or below, shall be



18-inches. Additional protection of the water line or storm sewer shall be required for



clearances of 18-inches or less.



The minimum clearance between storm sewer and sanitary sewer, either above or below,



shall also be 18-inches. In addition, when a sanitary sewer main lies above a storm



sewer, or within 18-inches below, the sanitary sewer shall be constructed of structural



sewer pipe (with encased pipe joints when crossing water lines) for a minimum of 10-feet



on each side of where the storm sewer crosses.


407.5
Horizontal Alignment



Storm sewer alignment may be curvilinear for pipe with diameters of 48-inches or



greater but only when approved in writing by the City Engineer. The applicant must



demonstrate the need for a curvilinear alignment. Generally, a curvilinear alignment



shall only be allowed where physical constraints dictate the use of a curvilinear



alignment. The limitations on the radius for pulled-joint pipe is dependent on the



pipe length and diameter, and amount of opening permitted in the joint. The maximum



allowable joint shall be 3/4 inches. The minimum parameters for radius type pipe is



shown in Figure 400-14. The radius requirements for pipe bends is dependent upon the



manufacturer's specifications.



The minimum horizontal separation between storm sewers or sanitary sewers and water



lines will be 10 feet.


407.6
Pipe Size



The minimum allowable pipe size for storm sewers except for detention outlets shall be



18" diameters and shall be rounded pipe. The length of the sewer also affects the



maintenance and, therefore, the minimum diameter. Figure 400-14 presents the minimum



pipe size for storm sewers.


407.7
Manholes



Manholes or maintenance access ports shall be required whenever there is a change in



size, direction, elevation, grade, or where there is a junction of two or more sewers.



A manhole may be required at the beginning and/or at the end of the curved section of



storm sewer. The maximum spacing between manholes for various pipe sizes shall be in



accordance with Figure 400-14. The required manhole size shall be as follows:




SEWER                    MANHOLE




DIAMETER                 DIAMETER




15" to 18"               4'




21" to 42"               5'




48" to 54"               6'




60" and larger           CDOT Std. M-604-20 and M-604-21



Larger manhole diameters or a junction structure may be required when sewer alignments



are not straight through or more than one sewer line goes through the manhole.


407.8
Design Example



The following calculation example, including the calculation Figure 400-19 and Figures



400-23 and 400-24 were obtained from Modern Sewer Design, AISI, Washington, D.C., 1980



and edited for the calculation of manhole and junction losses in accordance with this



Section.




EXAMPLE 1:  HYDRAULIC DESIGN OF STORM SEWERS




Given:      (a)  Plan and Profile of storm sewer (Figures 400-23 and 400-24).




                 Example calc form (Figure 400-19).




            (b)  Station 0+00 (outfall) data as follows:





Design discharge              Q    = 145 cfs            [9]





Invert of pipe                     = 94.50'             [2]





Diameter                      D    = 66" RCP            [3]





Starting water surface        W.S. = 100'               [4]





Area of pipe                  A    = 23.76 sq. ft.      [6]





                   Q          V    = 6.1 f/s            [8]





Velocity =         A





Note:  (1)         Number in brackets refers to the columns on Figure 400-19





       (2)         Sizes of the storm sewer were determined during the





                   preliminary design phases




FIND:       Hydraulic Grade Line and Energy Grade Line for storm sewer.




DISCUSSION: The following procedure is based on full-flow pipe conditions. If the




            pipe is flowing substantially full (i.e., greater than 80 percent),





       the following procedures can be used with minimal loss of accuracy.





       However, the designer is responsible for checking the assumptions




 
       (i.e., check for full flow) to assure that the calculations are





       correct.




STEP 1:     The normal depth is greater than critical depth, dn > dc; therefore,





       calculations to begin at outfall, working upstream. Compute the





       following parameters:





       O = 2gn2 = 2 x 32.2 x (.013)2

     


           2.21          2.21





       This equation is derived from the Manning's equation by solving for





       velocity and converting to velocity head.





             O = 0.00492





       This value remains constant for this design since the n-value does





       not change.




STEP 2:     Velocity head [10]:





       Hv = V2 =  (6.1)2





            2g   (2)(32.2)





             Hv = 0.58




STEP 3:     Energy Grade Point, E.G. [11]:




  
       E.G. = W.S. + Hv = 100 + 0.58





       E.G. = 100.58





       For the initial calculation, the Energy Grade Line is computed as





       described above. For subsequent calculations, the equation is reversed,





       and the water surface is calculated as follows (see Step 12):





             W.S. = E.G. - Hv





       This equation is used since the losses in Step 8 are energy losses which





       are added to the downstream energy grade elevation as the new starting





       point from which the velocity head is subtracted as shown above.




STEP 4:     Sf = O Hv = (.00492)(0.58)

   



             R4/3    (1.375)4/3





             Sf = .0019





       NOTE: R = the hydraulic radius of the pipe.




STEP 5:     Avg. Sf [13]:    Average skin friction: This is the average value





                        between Sf of the station being calculated and the





                        previous station. For the first station, Avg. Sf =




 
                        Sf. Beginning with Column 13, the entrees are placed





                        in the next row since they represent the calculated





                        losses between two stations.




STEP 6:     Enter sewer length, L, in column 14




STEP 7:     Friction loss Hf [15]:    Hf = (Avg. Sf)(L)





  
       Hf = (0.0019)(110)






       Hf = 0.21




STEP 8:     Calculate the form losses for bends, junctions, manholes, and transition





       losses (expansion or contraction) using equations 400-4, 400-5, 400-6,





       400-7, and 400-8. The calculation of these losses is presented below for





       the various sewer segments, since all the losses do not occur for one





       sewer segment.





       (a)    station 1 + 10 to 1 + 52.4 (bend)





              Hb = Kb Hv, where the degree of bend is 60 degrees





              Kb = 0.20 (Figure 400-16, Case I)





              Hb = (0.20) (0.58) = 0.12, enter in column 16





       (b)    station 2 + 48 to 2 + 55.5 (transition: expansion)





              Hl = Ke Hv-1 [1 - [A1] ]2





                           [    [A2] ]





              Ke = 1.06 (Figure 400-15) for D2/D1 = 1.5, and O = 45





              Hl = (1.06) 1.29 [1 - [15.9 ] ]2





                               [    [23.76] ] = 0.15, enter in column 19





       (c)    station 3 + 55.5 (manhole, straight through)





              Hm = Km Hv





              Km = 0.05 (Figure 400-18, Case I)





              Hm = (0.05) (1.29) = 0.06, enter in column 18





       (d)    station 4 + 55.5 to 4 + 65.5 (junction)





              Hj = Hv-2 - Kj Hv-1





              Kj = 0.62 (Figure 400-8, Case III), O = 30 degrees





              Hj = 1.29 - (6.2) (0.99) = 0.68, enter in column 17





       (e)    station 5 + 65.5 to 5 + 75.5 (junction) - since there are two





              laterals, the loss is estimated as twice the loss for one lateral





              Kj = 0.33 (Figure 400-18, Case II), O = 70 degrees





              Hj = 0.99 - (0.33) (0.64) = 0.78 for one lateral




STEP 9:     Sum all the form losses from columns 15 through 19 and enter in column





       20. For the reach between Station 0+00 to 1+00, the total loss is 0.21.




STEP 10:    Add the total loss in column 20 to the energy grade at the downstream





       end (Sta. 0+0) to compute the energy grade at the upstream end (Sta.





       1+0) for this example).





              E.G. (U/S)    = E.G. (D/S) + TOTAL LOSS






  = 100.58 + 0.21






  = 100.79 (Column 11)





       where  E.G.    = energy grade





              U/S     = upstream





              D/S     = downstream




STEP 11:    Enter the new invert [2], pipe diameter D[3], pipe shape [5], pipe area





       A, [6], the compute constant c from Step 1 in column [7], the computed





       velocity V in column [8], the new Q [9], and the computed velocity head





       Hv [10].




STEP 12:    Compute the new water surface, W.S., for the upstream station (1+10 for





       this example).





              W.S.    = E.G. - Hv





                      = 100.79 - 0.58





                      = 100.21 (column 4)




STEP 13:    Repeat Steps 1 through 12 until the design is complete. The hydraulic





       grade line and the energy grade line are plotted on the profile (Figure





       400-24).




DISCUSSION OF RESULTS:




The Hydraulic Grade Line (HGL) is at the crown of the pipe from Station 0+00 to




2+48. Upstream of the transition (Station 2+55.5) the 54 inch RCP has a greater




capacity (approximately 175 cfs) at the slope than the design flow (145 cfs). The




pipe is therefore not flowing full but is substantially full (i.e., 145/175 = 0.84




greater than 0.80). The computed HGL is below the crown of the pipe. However, at




the outlet, the actual HGL is higher, since the outlet of the 54 inch RCP is




submerged by the headwater for the 66 inch RCP. To compute the actual profile, a




backwater calculation would be required; however this accuracy is not necessary




for storm sewer design in most cases.




At the junction (Station 4+55.5), the HGL is below the top of the pipe. However,




in this case, the full flow capacity (100 cfs) is the same as the design capacity;




and the HGL remains parallel to the top of the pipe. A similar situation occurs at




the junction at Station 5+65.5 except that the HGL remains above and parallel to




the top of the pipe.




If the pipe entering a manhole or junction is at an elevation significantly above




the manhole invert, a discontinuity in the EGL may occur. If the EGL of the




incoming pipe for the design flow condition is higher than the EGL in the manhole,




then a discontinuity exists, and the higher EGL is used for the incoming pipe.


407.9
Checklist



To aid the designer and reviewer, the following checklist has been prepared:



(1)
Calculate energy grade line (EGL) and hydraulic grade line (HGL) for all sewers




and show on the construction drawings or on a separate copy of the plans submitted




with the construction drawings.



(2)
Account for all losses in the EGL calculation including outlet, form, bend, manhole,




and junction losses.



(3)
Provide adequate protection at the outlet of all sewers into open channels.



(4)
Check for minimum pipe cover and clearance with utilities.

408
STORM SEWER INLETS


408.1
Introduction



There are three types of inlets: curb opening, grated, and combination inlets. Inlets are



further classified as being on a "continuous grade" or in a sump. The term "continuous



grade" refers to an inlet so located that the grade of the street has a continuous slope



past the inlet and, therefore, ponding does not occur at the inlet. The sump condition



exists whenever water is restricted or ponds because the inlet is located at a low point.



A sump condition can occur at a change in grade of the street from positive to negative,



or at an intersection due to the crown slope of a cross street.



Presented in this chapter is the criteria and methodology for design and evaluation of


 
storm sewer inlets in the City. Except as modified herein, all storm sewer inlet criteria



shall be in accordance with the UD&FCD Manual.


408.2
Standard Inlets



(a)
Types of Inlets




The standard inlets permitted for use in the City are:




                     TABLE 400-8




                 STANDARD INLET TYPE




TYPE                 DETAIL                   PERMITTED USE




Curb Opening Inlet   CDOT Standard            All street types with vertical




Type R               M-604-12                 curb (lengths of 5', 10', then 1'






               increments)




Grated Area Inlet    CDOT Standard            Parking lots and open area sumps.




Type 13 or Type C    M-604-13,





                M-604-10




*Note: Combination inlets may be requested as a variance with proper justification




to the City Engineer for approval.



(b)
Use Limitations




Inlets and inlet transitions are prohibited in curb returns, driveways, and street/




curb transitions.


408.3
Inlet Hydraulics



The procedure and basic data used to define the capacities of the standard inlets under



various flow conditions were obtained from the UD&FCD Manual, Volume 1, Section on "Storm



Inlets," for curb opening inlets. The procedure consists of defining the amount and



depth of flow in the gutter and determining the theoretical flow interception by the



inlet. To account for effects which decrease the capacity of the various types of inlets,



such as debris plugging, pavement overlaying, and variations in design assumptions, the



theoretical capacity calculated for the inlets is reduced to the allowed capacity by the



factors presented below for the standard inlets.





                TABLE 400-9





          ALLOWABLE INLET CAPACITY





                                                 PERCENTAGE OF






                       THEORETICAL CAPACITY



CONDITION                    INLET TYPE                    ALLOWED



Sump of Continuous Grade     CDOT Type R (M-604-12)





                   5' length                          88





                   10' length                         92





                   15' length                         95



Continuous Grade          CDOT Grated Type 13 (M-604-13)        60



Sump  
                CDOT Grated Type 13 (M-604-13)        50



Allowable standard inlet capacities for the minor and major storm inlets have been



developed and are presented in the following figures:




        REFER TO FIGURES



INLET TYPE    FLOW CONDITION    (Minor Storm)



Type R        Continuous Grade  Figure 400-26



Type R        Sump              Figure 400-27



Type 13       Continuous Grade  Figure 400-25



Type 13       Sump              Figure 400-27



These figures include the reduction factors in the above table. The allowable inlet



capacity is compatible with the allowable street capacity, (refer to subsection 409).



The values shown were calculated on the basis of the maximum flow allowed in the street



gutter. For the gutter flow amounts less than the maximum, the allowable inlet capacity



must be proportionately reduced.



(a)
Continuous Grade Condition




For the "continuous grade" condition, the capacity of the inlet is dependent upon




many factors including gutter slope, depth of flow in the gutter, height and length




of curb opening, street cross slope, and the amount of depression at the inlet. In




addition, all of the gutter flow shall not be intercepted and some flow shall




continue past the inlet area ("inlet carryover"). The amount of carryover must be




included in the drainage facility evaluation as well as in the design of the inlet.




The use of Figures 400-26 and 400-27 is illustrated by the following examples:




Example 2:    Design of Type R Curb Opening Inlets (Minor Storm)




Given:        Street Type = Arterial - 6 Lane, S = 1.0 percent





         Maximum flow depth = 0.5 feet (refer to Section 409.4)





         Maximum allowable gutter capacity = 11.0 cfs (refer to Section 409.4)





         Starting gutter flow (Q1) = 8.0 cfs




Find:         Interception and carryover amounts for the inlets and flow conditions





         illustrated on figure 400-28.




Solution:     From figure 400-28 we can see that inlets 1 and 2 are in a continuous





         grade condition and inlet 3 is in a sump condition. The first step is





         to calculate the interception ratio R, for the continuous grade





         inlets. This ratio is then applied to the actual gutter flow (local





         runoff plus carryover flow) to determine amount intercepted by the





         inlet and the carryover flow. The final step is to calculate the





         size of the inlet required for the sump condition, discussed in





         Example #3 in the following section.




Step 1:       From Figure 400-26 for an allowable depth of 0.50 feet and a 15'





         inlet, read the value 8.6 cfs. Note that even though the gutter flow





         is less than maximum allowable, the maximum depth is used for Figure





         400-30. The effect of the lower depth on the inlet capacity shall be





         accounted for in the following steps.




Step 2:       Compute the interception ratio R




 
         R =    Allowable Inlet Capacity = 8.6





                Allowable Street Capacity 11.0





         R = 0.78




Step 3:       Compute the interception amount Qi





         Qi =   R x Q street





            =   0.78 x 8.0





         Qi =   6.2 cfs amount intercepted by inlet




Step 4:       Qco =  Q street = Qi





             =  8.0 - 6.2





         Qco =  1.8 cfs




Step 5:       Compute the total flow at the next inlet, which is the sum of the





         carryover (Qco) from inlet #1 plus the local runoff to inlet #2





         Qt (inlet #2) =  Qco (inlet #1) + Qi (inlet #2)





                       =  1.8 cfs + 4 cfs





         Qt (inlet #2) =  5.8 cfs




Step 6:       Compute the interception ratio, intercepted amount, and carryover





         flow for inlet #2 using the procedure described in steps 1 through 4





         Allowable inlet capacity = 7.2 cfs  Fig 400-26





         R = (7.2 cfs)(11.0cfs) = 0.65





         Qi (inlet #2) = (0.65)(5.8 cfs) = 3.8 cfs





         Qco (inlet #2) = 5.8 cfs = 2.0 cfs




Step 7:       Compute the inlet #2 using the procedures described in step 5





         Qt (inlet #3) = 8 cfs + 2.0 cfs = 10.0 cfs




Step 8:       Size the inlet in the sump condition using the procedures described





         in Example #3, section 408.3(b) and Figure 400-27. For this example,





         with an allowable maximum depth of flow of 0.5 cfs, a 10-foot Type R





         inlet shall intercept more than the total gutter flow and is therefore





         acceptable.



(b)
Sump Condition




The capacity of the inlet in a sump condition is dependent on the depth of ponding




above the inlet. Typically the problem consists of estimating the number of inlets




or depth of flow required to intercept a given flow amount. The use of Figure 400-




27 is illustrated by the following example:




Example 3:    Allowable Capacity for Type 13 Inlet in a Sump (Minor Storm)




Given:        Flow = 8.0 cfs





         Maximum allowable street depth = 0.50 feet





         Type 13 double inlet




Find:         Depth of ponding




Solution:




Step 1:  From Figure 400-27 read the "Depth of Ponding" for double Type 13 inlet as





    D = 0.28' at the gutter flow of 8.0 cfs (inlet capacity)




Step 2:  Compare computed to allowable depth. Since the computed depth is less than




 
    the allowable depth, the inlet is acceptable, otherwise the amount of





    inlets or the type of inlet would be changed and the procedure repeated.


408.4
Inlet Spacing



The optimum spacing of storm inlets is dependent upon several factors including traffic



requirements, contributing land use, street slope, and distance to the nearest outfall



system. The suggested sizing and spacing of the inlets is based upon the interception



rate of 70 percent to 80 percent. This spacing has been found to be more efficient than



a spacing using 100 percent interception rate. Using the suggested spacing only, the



most downstream inlet in a development would be designed to intercept 100 percent of



the flow. Also, considerable improvements in over-all inlet system efficiency can be



achieved if the inlets are located in the sumps created by street intersections. The



following example illustrates how inlet sizing and interception capacity may be analyzed:



Example 4:    Inlet Spacing



Given: 
    Maximum allowable street flow depth = 0.50 ft.





    Street slope = 1.0 percent





    Maximum allowable gutter flow = 11.0 cfs





    Gutter flow = 11.0 cfs



Find:         Size and type of inlet for 75 percent interception



Solution:



Step 1:
    Compute desired capacity





    Q = (0.75)(11.0 cfs) = 8.3 cfs



Step 2:  
    Read the allowable inlet capacities from Figure 400-25 and 400-26 for





    various inlets. The following values were obtained:





    INLET TYPE          CAPACITY          PERCENT INTERCEPTION





    Double Type R       7.2 cfs                    66





    Triple Type R       8.6 cfs                    78





    Therefore, a curb opening inlet Type-R, L = 15 feet is required and shall





    intercept 8.6 cfs. The remaining 2.4 cfs shall continue downstream and





    contribute to the next inlet. Spacing between such inlets shall depend on





    the local runoff, and the amount of flow bypassed at the upstream inlet.





    A comparison of the inlet capacity with the allowable street capacity





    (refer to section 409) shall show that the percent of street flow





    interception by the inlets varies from less than 50 percent to as much as





    95 percent of the allowable street capacity. Therefore, the optimum inlet





    spacing cannot be achieved in all instances, and the spacing requirements





    should be analyzed by the design engineer.


408.5
Checklist



To aid the designer and reviewer, the following checklist has been prepared:



1.
Check the inlet capacity to determine the carryover flow, and account for this




flow plus the local runoff in the sizing of the next downstream inlet.



2.
Place inlets at the flattest grade or in sump conditions where possible to increase




capacity.



3.
Space inlets based upon the interception rate of 70 percent to 80 percent of the




gutter flow to optimize inlet capacity.

409
STREETS


409.1
Introduction



The criteria presented in this subsection shall be used in the evaluation of the



allowable drainage encroachment within public streets. The review of all planning



submittals (refer to subsection 402) shall be based on the criteria herein.


409.2
Function of Streets in the Drainage System



Urban and rural streets, specifically the curb and gutter or the roadside ditches, are



part of the Minor Drainage System. When the drainage in the street exceeds allowable



limits (refer to subsection 403.4(d), a storm sewer system or an open channel is



required to convey the excess flows. The streets are also part of the Major Drainage



System when they carry floods in excess of the minor storm (refer to subsection



403.4(b), also subject to certain limitations (refer to subsection 403.4(d).



However, the primary function of urban streets is for traffic movement and, therefore,



the drainage function is subservient and must not interfere with the traffic function



of the street.



Design criteria for the collection and moving of runoff water on public streets is



based on a reasonable frequency and magnitude of traffic interference. That is, depending



on the character of the street, certain traffic lanes can be fully inundated once during



the minor design storm return period. However, during lesser intense storms, runoff shall



also inundate traffic lanes but to a lesser degree. The primary function of the streets



for the Minor Drainage System is therefore to convey the nuisance flows quickly and



efficiently to the storm sewer or open channel drainage without interference with traffic



movement. For the Major Drainage System, the function of the streets is to provide an



emergency passageway for the flood flows with minimal damage to urban environment.


409.3
Street Classification



The streets in the City are classified for drainage use as Type A, B, or C according to



the average daily traffic (ADT) for which the street is designed. The larger the ADT, the



more restrictive the allowable drainage encroachment into the driving lanes. The limits



of storm runoff encroachment for each Drainage Classification and storm condition is set



forth under subsection 403.4(d).


409.4
Hydraulic Evaluation



(a)
Allowable Capacity - Minor Storm




Based upon the policy of subsection 403.4(d) and the Drainage Classification of each




street in section 409 the allowable minor storm capacity of each street section is




calculated using the modified Manning's formula.





 Q = (0.56) (Z/n) S1/2 Y8/3          (Equation 400-9)




where Q = discharge in cfs





 Z = 1/Sx, where Sx is the cross slope of the pavement





 Y = depth of water at face of curb (feet)





 S = longitudinal grade of street (ft/ft)





 n = Manning's roughness coefficient




The solution to the above equation can also be obtained through the use of the




nomograph of Figure 400-29 that is included for information only.




The allowable gutter capacity for each street cross section has been calculated




and is presented in Figure 400-31. The calculations were performed for various




allowable theoretic flow depths and street slopes. A Manning's n-value of 0.016




was used for the calculations at all street slopes. The allowable gutter capacity




was computed by multiplying the theoretical street capacity by the appropriate




reduction factor shown on Figure 400-30. The purpose of the reduction factor is




to account for various street conditions which decrease the street capacity. The




conditions include street overlays, parked vehicles, debris and hail accumulation,




and deteriorated pavement. The reduction factor also is used to minimize damaging




gutter flow velocities.




The allowable gutter capacity was computed using a symmetrical street section.




Therefore, the allowable gutter capacity shall need to be reduced for non-




symmetrical street sections. Street capacity calculations shall be submitted to




the City at critical locations of the non-symmetrical streets. This computed street




capacity must never exceed the allowable street capacity presented in these




criteria. The use of Figure 400-31 is illustrated by an example in section 409.5.



(b)
Allowable Capacity - Major Storm




The allowable street capacity for the major storm is calculated using the Manning's




formula by first dividing the street cross section into the pavement area and




sidewalk/grass area and then computing the individual flow contributions. The




capacity is subject to the limitations set forth in subsection 403.4(d) and the




drainage classification of section 409. The capacity calculations were performed




for each street cross section and published in a Technical Memorandum on file with




the City. The calculations were performed for various street slopes and plotted in




Figure 400-32. A Manning's n-value of 0.016 for the pavement area sand 0.025 for the




sidewalk/grass area was used to determine the capacity. The backslope from the curb




was assumed to be 2 percent. The maximum allowable depth at the gutter is 12 inches




(section 403.4(d)). For not-symmetrical streets (see Figure 400-33), street




capacity calculations shall be submitted to the City at critical locations. This




computed street capacity must never exceed the allowable street capacity presented




in these criteria. The use of Figure 400-32 is illustrated by an example in section




409.5.



(c)
Rural Streets




Rural streets are characterized by roadside ditches rather than curb and gutters for




urban streets. The capacity is limited by the depth in the ditch and the maximum




flow velocity. Refer to section 406.6(e) for the design and capacity of roadside




ditches.


409.5
Design Example



Example 5:    Determination of Street Capacity



Given:        Street with a traffic classification of "Arterial" and slope of one





    percent.



Find:         Maximum allowable capacity for minor and major storm.



Solution:



Step 1:       Determine maximum allowable depth:





    From Section 409.3 for a "Collector," read the





    drainage classification as a Type C street. The maximum allowable theoretic





    depth for the initial storm is 0.50 feet.



Step 2:
    Determine the allowable minor storm gutter capacity:





    From Figure 400-31, for a "Arterial" with an allowable theoretic depth of





    0.50 feet and a slope of one percent, read the allowable gutter capacity of





    11.00 cfs. The flow velocity can also be obtained from Figure 400-31 by





    interpolating between the velocity lines (V = 3.0 fps).



Step 3:
    Determine the allowable major storm gutter capacity:





    From Figure 400-32 for a "Arterial" with a slope of one percent, read the





    allowable capacity of 110 cfs per gutter assuming the street is





    symmetrical. If the street cross section is not symmetrical (i.e., one





    gutter flowline higher than the other), the capacity of the upper gutter





    would have to be reduced so that the lower gutter capacity is not exceeded





    by street cross flow from the upper gutter (see Figure 400-33).


409.6
Checklist



To aid the designer and reviewer, the following checklist has been prepared:



(1)
Use the flattest street slope to calculate the allowable gutter capacity.



(2)
Determine street classification first, then allowable depth and gutter capacity.



(3)
Non-symmetrical street evaluation.



(4)
Storm sewer required for gutter capacity exceedance.



(5)
Check adequacy of downstream facilities.

410
CULVERTS


410.1
Introduction



A culvert is defined as a conduit for the passage of surface drainage water under a



highway, railroad, canal, or other embankment (except detention outlets). Culverts may be



constructed with many shapes and materials. Reinforced concrete pipe (RCP) is available



in round, elliptical, or arch cross sections, in sizes ranging from 12 inches to 108



inches in diameter. The pipe also may be cast-in-place, although this construction



method is generally only used for storm sewers.



Corrugated Metal Pipe (CMP) and Aluminum Pipe culverts are available in round or arch



cross sections. Sections of corrugated metal also can be bolted together to form several



other cross sectional shapes, such as elliptical and pear shapes, forming structural



plate pipe (SPP). Corrugations also come in various dimensions, which affect the



hydraulics of the pipe flow.



Reinforced Concrete Box Culverts (RCBC) can be constructed with generally any rectangular



cross section, the only limitations being the physical site constraints and the



structural requirements. Precast box culverts are also available in several standard



dimensions.



Polyvinyl chloride (PVC) or other approved plastic pipe can be used with written approval



for each case by the City Engineer.


410.2
Culvert Hydraulics



The procedures and basic data to be used for the hydraulic devaluation of culverts in the



City shall be in accordance with the UD&FCD Manual Volume-2m "Inlets and Culverts,"



Section-2, "Hydraulics," except as modified herein. The reader is also referred to the



many texts covering the subject for additional information.


410.3
Culvert Design Standards



(a)
Construction Material and Pipe Size




Within the City, culverts shall be constructed from aluminum, concrete or corrugated




metal. Other materials for construction shall be subject to written approval by the




City Engineer.




The minimum pipe size for culverts within a public ROW shall be 24 inches diameter




round culvert, or shall have a minimum cross sectional area of 2.8 ft. for arch




shapes, and 3.3 ft. for elliptical shapes. Roadside ditch culverts for driveways




shall be 18-inches diameter round culvert or shall have a minimum cross sectional




area of 1.6 ft.



(b)
Inlet and Outlet Configuration




Within the City, all culverts are to be designed with headwalls and wingwalls, or




with flared-end sections at the inlet and outlet. Flared-end sections are only




allowed on pipes with diameters of 42-inches (or equivalent) or less.




Additional protection in the form of riprap shall also be required at the inlet




and outlet due to the potential scouring velocities. Refer to sections 411.2 and




411.3.



(c)
Hydraulic Data




When evaluating the capacity of a culvert, the following data shall be used:




1.
Roughness Coefficient      - Figure 400-34




2.
Entrance Loss Coefficients - Figure 400-35




3.
Capacity Curves - There are many charts, tables, and curves in the literature





for the computation of culvert hydraulic capacity. To assist in the review of





the culvert design computations and to obtain uniformity of analysis, the





following data shall be used:





All Culverts:    Urban Storm Drainage Criteria Manual, DRCOG, Denver, Colorado





                 1969 - Vol. 2, "Inlets and Culverts" section with all addenda





Concrete Pipe:   Concrete Pipe Design Manual, ACPA, Arlington, Virginia





                 February, latest additions





Corrugated Metal Pipe:  "Handbook of Steel Drainage and Highway Construction





                        Products," AISI, Washington, D.S., latest additions





Copies of the product manuals may be obtained through the local pipe suppliers.




4.
Design Forms - Standard Form SF-4, as shown in Figure 400-37, is to be used





for determining culvert capacities. A sample computation is discussed in





subsection 410.4 and shown on Figure 400-37.



(d)
Velocity Considerations




In design of culverts, both the minimum and maximum velocities must be considered.




A minimum velocity of flow is required to assure a self-cleansing condition of the




culvert. A minimum velocity in the culvert of three feet per second at the outlet




is recommended.




The maximum velocity is dictated by the channel conditions at the outlet. If the




outlet velocities are less than 7-fps for grassed channels, then the minimum




amount of protection is required due to the eddy currents generated by the flow




transition. Higher outlet velocities shall require substantially more protection.




A maximum outlet velocity of 12-fps is recommended with erosion protection. Refer




to sections 411.2 and 411.3 for protection requirements at culvert outlet.



(e)
Headwater Considerations




The maximum headwater for the 100-year design flows shall be 1.5 times the culvert




diameter, or 1.5 times the culvert rise dimension for shapes other than round. Also,




the headwater depth may be limited by the street overtopping policy in subsection




403.4(d). If the culvert outlet velocity is greater than 12 fps, an energy




dissipator shall be required. Refer to section 411.3 of these criteria.



(f)
Structural Design




As a minimum, all culverts shall be designed to withstand an HS-20 loading (unless




designated differently by the City Engineer) in accordance with the design




procedures of AASHTO, "Standard Specifications for Highway Bridges," and with the




pipe manufacturer's recommendation.



(g)
Trashracks




Trashracks may be required at the entrance of culverts for some installations as




designated by the City Engineer. Installation of trashracks prevents debris from




entering culverts. The culverts are protected from blockage since the debris




accumulates at the trashracks. This centralized collection point allows routine




cleaning of trashracks and hauling away of debris, which further protects culverts




from blockage during flood events. In the event that someone is trapped in a channel




during flood flows, a trashrack shall enable the individual to climb to safety and




not be swept into the culvert.




The following criteria shall be used for design of trashracks for storm drainage




applications:




1.
Materials





All trashracks shall be constructed with smooth steel pipe with a minimum 1.25





inches outside diameter. Smaller diameter pipe/bars may be required at the





discretion of the City Engineer. The trashracks ends and bracing should be





constructed with steel angle sections. All trashrack components shall have a





corrosion protective finish.




2.
Trashrack Design





The trashracks shall be constructed without cross-braces (if possible) in





order to minimize debris clogging. The trashrack shall be designed to withstand





the full hydraulic load of a completely plugged trashrack based on the highest





anticipated depth of ponding at the trashrack. The trashrack shall also be





hinged and removable for maintenance purposes.




3.
Bar Spacing





The steel pipe bars shall be spaced with a maximum clear opening of six inches.





In addition, the entire rack shall have a minimum clear opening area (normal to





the rack) at the design flow depth of four times the culvert opening area.




4.
Trashrack Slope





The trashrack shall have a longitudinal slope of no steeper than 2.5 horizontal





to 1 vertical for maintenance purposes.




5.
Hydraulics





Hydraulic losses through trashracks shall be computed using the following





equations:





Ht = 0.11 (TV/D2) (Sin A)          (Equation 400-10)





where  Ht = Head Loss through Trashrack (feet)





       T = Thickness of Trashrack Bar (inches)





       V = Velocity Normal to Trashrack (fps)





       D = Center-to-Center Spacing of Bars (inches)





       A = Angle of Inclination of Rack with Horizontal





The equation shall apply to all racks constructed normal to the approach flow





direction. The velocity normal to the trashrack shall be computed considering





the rack to be 50 percent plugged.



(h)
Low Water Crossing




A low water crossing is a privately constructed and maintained embankment structure




which provide property ingress and egress across a floodplain. The drainage




classification of the street is Type A (see section 409.3). The capacity of the




structure is designed to allow access across the drainageway during runoff from a




minor storm. Access generally shall not be possible during runoff from a major




storm.




1.
Design Standards





The standards for design of low water crossing are listed below.





a.    Embankment





      Slopes on earthen riprapped or sloped, paved embankments shall not be





      steeper than three (horizontal) to one (vertical). All earthen slopes





      shall be covered with topsoil and revegetated with grass.





b.    Slope Paving and Headwall





      The slope paving shall extend to the edge of the proposed roadbed. At





      the designer's option, the slope paving and headwall may be replaced





      by a vertical headwall with wingwalls located at the roadbed edge. The





      headwall and wingwalls shall be designed as shown on CDOT standard M-





      601-12 and M-601-20.





c.    Culverts





      Culvert types used for a low water crossing shall be determined as per





      subsection 410.3.





d.    Riprap





      Riprap culvert and slope protection shall be designed as per section





      411.2. The downstream riprap slope protection limits are defined in a





      horizontal plane by a line drawn two (parallel) to one (perpendicular)





      to the culvert centerline starting from the downstream edge of the





      roadbed to the end of the culverts.





e.    Road Surface





      The roadside over the crossing may be constructed of any materials





      acceptable to the City Engineer.




2.
Criteria





A low water crossing shall be designed to meet the following criteria:





a.    The capacity of the crossing shall be less than the peak flow from a





      minor storm with less than six-inches overtopping of the road embankment.





      For low water crossing, the minor storm is defined as a storm which





      produces runoff equal to the mean annual flood. The mean annual flood has





      a recurrence interval of 2.33 years. The mean annual flood peaks for use





      in the City shall be determined from Figure 400-36.





b.    Backwater from the low water crossing shall not increase the 100-year





      water surface elevation more than one foot as defined by adopted





      floodplain information report (see Section 402).




3.
Maximum Crossing Height





The crossing height for a low water crossing is defined as the distance





between the highest point on the road surface and the channel invert. The





maximum crossing height shall be determined by comparing the channel





conveyances at the crossing section with and without the proposed crossing.





The 100-year flood conveyance of the channel section with the proposed





crossing and the allowable increase in the 100-year floodplain shall be





greater than the 100-year conveyance of the channel section without the





crossing.





The procedure used for calculation of the maximum crossing height is presented





in the following design example.




4.
Culvert Sizing





The culvert sizing for a low water crossing shall be completed after the





maximum crossing height is determined. The culvert sizing shall be based upon





the criteria for the minor storm as stated in section 410.3(c). Weir flow





over the crossing is allowed up to a depth of 6-inches for the minor storm





runoff. The culverts shall be sized for a capacity equal to the minor storm





runoff minus the allowable weir overflow. The procedure used for low water





cross culvert sizing is presented in the following design example.


410.4
Design Example



Presented in this example are the procedures used and data required for hydraulic



design for a low water crossing.



Example 6:    Low Water Crossing



Given:        The channel cross section shown in Figure 400-38.





    Tributary Basin Area (A)* = 2.3 square miles





    100-year Water Surface Elevation* = 5410.8





    100-year Peak Discharge (Q)* = 6650 cfs





    Average Channel Slope (S)* = 1.6 percent





    *NOTE:  This data obtained from the applicable flood information report.



Required:     Allowable embankment height and culvert size and quantities.



Solution:



Step 1:
    Develop existing cross section data by using the existing ground surface





    and existing 100-year water surface.





    Flow area (A) = 470 ft. wetted perimeter (WP) = 150 ft,





    hydraulic radius (R) = A/WP = 470/150 = 3.13.



Step 2:       Calculate existing channel n-value for the 100-year flood





    n    = 1.49 R2/3  S1/2  A/Q




  
         = 1.49 (3.13)2/3  (.016)1/2  (470)/6650





         = 0.0285



Step 3:       Calculate existing channel conveyance (K) for the 100-year flood





    K    = Q/S1/2





         = 6650/(0.016)1/2




 
         = 52,600



Step 4:       Compute the net conveyance of the proposed crossing for various crossing





    heights using the computed n-value and with a water surface elevation





    one foot higher than the existing 100-year water surface elevation. The





    crossing height is the distance from the existing channel invert to the





    top of the proposed road embankment. The net conveyance is then the





    conveyance between the top of the road embankment and the 100-year water





    surface elevation raised by one foot.





    Proposed 100-year water surface elevation = 5410.8 + 1.0 = 5411.8.





    See sample conveyance calculation on Figure 400-38.



Step 5: 
    Plot channel conveyance (K) versus crossing height (H) from the date





    computed in Step 4.





    See sample graph on Figure 400-38.



Step 6:
    Determine the maximum allowable crossing height (H):





    Using the existing conveyance (K) of 52,600, read from the graph a maximum





    crossing height (H) of 3.5-feet.



Step 7:
    Determine the mean annual flood (Q2.3) at the proposed crossing location:





    Using a drainage area of 2.3 square miles, read from Figure 400-367 a mean





    annual flood peak discharge of 300 cfs.



Step 8:
    Determine the allowable crossing overflow (Qo) at the maximum crossing




   
    height with a maximum overflow depth of 0.5-foot.





    Using the weir equation (Qo) = CLH1.5 with C = 2.8 (use for all low water





    crossing weir overflow computations) and with a weir length (L) of 76-feet,





    calculated the allowable overtopping flow rate:





    Qo = 2.8 (76)(0.5)1.5





    Qo = 75 cfs



Step 9:
    Determine the minimum required culvert capacity (Qp)





    Qp = Q2.3 - Qo





       = 300 - 75





    Qp 225 cfs



Step 10:
    Select culvert size





    Use 58" x 36" CMPA (minimum three foot high culvert)





    (3.5' - 36"/12 = 0.5' of cover)





    Note:  Since this cover is less than the minimum cover recommended by the





    manufacturer for H-20 loading, the traffic should be restricted or other




  
    structural measures incorporated into the design.



Step 11:
    Calculate number of culverts required





    Assuming inlet control, using an applicable design nomograph with HW/D





    = 48"/36" = 1.33, the capacity of a single culvert is about 80 cfs





    The number of culvert is





    = 225 cfs/80 cfs per culvert





    = 3 culverts





    Thus, use (3) 58" by 36" CMPA culverts with a 3.5-foot high crossing.


DESIGN EXAMPLE



The procedure recommended to evaluate existing and proposed culverts is based on the



procedures presented in HEC-5 Reference-12. The methodology consists of evaluating the



culvert headwater requirements, assuming both inlet control and outlet control. The



rating that results in the larger headwater requirements is the governing flow condition.



Example 7:    Culvert Rating



A sample calculation for rating an existing culvert is presented in figure 400-37. The



required data are as follows:




Culvert size, length, and type (48" CMP, L = 150', n = .024).




Inlet, outlet elevation, and slope (5540.0, 5535.5, So = 0.030).




Inlet treatment (flared-end section).




Low point elevation of embankment (EL = 5551.9).




Tailwater rating curve (see Figure 400-3, Column 5).



From the above data, the entrance loss coefficient, K2, and the n-value are determined.



The full flow Q and the velocity are calculated for comparison. The rating proceeds in



the following sequence:



Step 1:
Headwater values are selected and entered in column 3. The headwater to pipe





diameter ratio (Hw/D) is calculated and entered in column 2. If the culvert





is other than circular, the height of the culvert is used.



Step 2:
For the Hw/D ratios, the culvert is read from the rating curves (section





410.3(c) and entered into column 1. This completes the inlet condition rating.



Step 3:
For outlet condition, the Q values in column 1 are used to determine the head





values (H) in column 4 from the appropriate outlet rating curves (section





410.3(c).



Step 4:
The tailwater depths (Tw) are entered into column 5 for the corresponding Q





values in column 1 according to the tailwater rating curve (i.e., downstream





channel rating computations). If a tailwater rating curve is not available,





then the tailwater can be approximated by calculating the normal depth for each





flow value using the trapezoidal section (noted on Figure 400-37). If the





tailwater depth (Tw) is less than the diameter of the culvert (D), columns 6





and 7 are to be calculated (go to Step 5). If Tw is more than D, the tailwater





values in column 5 are entered into column 8 for the (ho) values, and proceed





to Step 6.



Step 5:
The critical depth (dc) for the corresponding Q values in column 1 are entered





into column 6. The average of the critical depth and the culvert diameter is





calculated and entered into column 7 and the (ho) values.



Step 6:
The headwater values (Hw) are calculated according to the equation.





Hw = H + ho - LSo





where H is from column 4, and (ho) is from column 8 (for Tw>D) or the larger





value between column 5 and column (for Tw<D). The values are entered into





column 9.



Step 7:
The final step is to compare the headwater requirements (columns 9 and 3) and





to record the higher of the two values in column 10. The type of control is





recorded in column 11, depending upon which case gives the higher headwater





requirements. The headwater elevation is calculated by adding the controlling





Hw (column 10) to the upstream invert elevation. A culvert rating curve can





then be plotted from the values in columns 12 and 1.



To size a culvert crossing, the same form can be used with some variations in the



basic procedures. First, a design capacity is selected and the maximum allowable



headwater is determined. An inlet type (i.e., headwall) is selected, and the invert



elevations and culvert slope are estimated based upon site constraints. A culvert type



is then selected and first rated for inlet control and then for outlet control. If the



controlling headwater exceeds the maximum allowable headwater, a different culvert



configuration is selected and the procedure repeated until the desired results are



achieved.


410.5
Culvert Sizing Criteria



The sizing of a culvert is dependent upon two factors, the drainage classification



(i.e., Type-A, Type-B, or Type-C) and the allowable street overtopping. The allowable



street overtopping for the various street classifications is set forth in subsection



403.4(d). In addition to this policy, a criteria requiring that no street overtopping



occur for a 10-year frequency storm has been established. Therefore, as a minimum



design standard for street crossing, the following procedure shall be used:



1.
Using the future developed conditions 100-year runoff, the allowable street




overtopping shall be determined from overflow rating curves developed from the




street profile crossing the waterway.



2.
The culvert is then sized for the difference between the 100-year runoff the




allowable overtopping.



3.
If the resulting culvert is smaller than required to pass the 10-year flood peak




without overtopping, the culvert shall be increased in size to pass the 10-year




flow.



The criteria is considered a minimum design standard and must be modified where other



factors are considered more important. For instance, if the procedure still results in



certain structures remaining in the 100-year floodplain, the design frequency may be



increased to lower the floodplain elevation. Also, if only a small increase in culvert



size is required to prevent overtopping, then the larger culvert is recommended.


410.6
Checklist



To aid the designer and reviewer, the following checklist has been prepared:



(1)
Minimum culvert size within the public ROW is 24-inch diameter round or equivalent




for other shapes.



(2)
Minimum culvert size for roadside ditches at driveways in 18-inch diameter round




or equivalent for other shapes.



(3)
Headwalls, wingwalls, or flared-end sections required for all culverts.



(4)
Check outlet velocity and provide adequate protection.



(5)
Check maximum headwater for design condition.



(6)
Check structural requirements.

411
HYDRAULIC STRUCTURES


411.1
Erosion Control



Hydraulic structures are used in storm drainage work to control the flow of the runoff.



The energy associated with flowing water has the potential to create damage to the



drainage works, especially in the form of erosion. Hydraulic structures, which include



riprap, energy dissipators, check structures, bridges, and irrigation ditch crossings,



all control the energy and minimize the damage potential of storm runoff.



The criteria to be used in the design of hydraulic structures shall be in accordance with



the UD&FCD Manual Volume 2 in the "Major Drainage" and "Structures" sections. The



specific criteria to be used with the modifications for the county are presented herein.


411.2
Riprap



The design of the riprap protection for culverts, channel bottom and banks, check drops,



bridges, gabions or other areas subject to erosion, shall be in accordance with the



UD&FCD Manual Volume 2, "Major Drainage Section 5 - Riprap," as revised.


411.3
Energy Dissipators



Where riprap structures are insufficient or uneconomical to control the storm runoff,



concrete energy dissipator structures (stilling basins) shall be provided in accordance



with the UD&FCD Manual Volume 2 "Structures, Section 2.2 - Energy Dissipators."



For culverts or storm sewers where the Froude number at the outlet is in excess of 2.5,



the USBR Type VI impact stilling basin shall be used. An example USBR Type VI basin is



shown in Figure 400-39.


411.4
Check Structures



As discussed in chapter, "Open Channels," there is a maximum permissible velocity for



major design storm runoff in grass lined channels. One of the more common methods of



controlling the flow velocity is to reduce the channel invert slope, which requires



a check drop to make up for the elevation difference occurring when the channel slope



is reduced.



The design criteria for the check drops shall be in accordance with the UD&FCD Manual



Volume 2 "Structures, Section 3 - Channel Drops." This section is being redrafted by the



Urban Drainage and Flood Control District. Draft copies of the preliminary work may be



obtained from the Urban Drainage and Flood Control District.


411.5
Bridges



The design of bridges within the City shall be in accordance with the UD&FCD Manual



Volume 2, "Structures, Section 4 - Bridges." The design capacity of the bridge shall



be determined by the method presented in section 410.5 of these criteria.


411.6
Irrigation Ditch Crossings



The City is traversed by several irrigation ditches and canals. Any development that is



traversed by one of these ditches or canals shall have the approval of the ditch



company to cross their facility either over or under prior to submittal for approval by



the City Engineer.

412
CONTROL OF EROSION AND SEDIMENTATION FROM CONSTRUCTION


412.1
Introduction



All site development applications shall include an erosion and sedimentation plan (refer



to subsection 403.3(h)). The plan shall be prepared and shall be reviewed in accordance



with the criteria presented in this subsection.



The clearing and stripping of land for development can cause high localized erosion



rates with subsequent deposition and damage to off-site properties. Whereas erosion and



sedimentation is a natural process, the intensity is increased by development which can



destroy the aesthetic and practical values of other properties, streams, and lakes. The



purpose of this section is to prevent soil erosion and sedimentation from leaving



construction sites that occur from non-agricultural development and construction



activities within the City, by requiring proper provisions for water disposal and the



protection of soil surfaces during and after construction, in order to promote the



safety, public health, convenience and general welfare of the community.



A permit shall be obtained in accordance with City ordinance in order to prevent soil



erosion and sedimentation from leaving construction sites. Any person who undertakes



or is responsible for an undertaking which involves earth disturbance is ultimately



responsible to see that soil erosion and sedimentation as well as changed water flow



characteristics resulting therefrom are controlled to the extent necessary to avoid



damage to property and to avoid pollution of receiving waters. The standards, criteria



and requirements of this subsection are to be seen as minimum standards which are not



necessarily adequate to meet the highly variable conditions which must be covered by



effective control measures. Compliance with the requirements of this subsection may not,



therefore, of itself discharge such person's responsibility to provide effective control



measures.



Subsequent to the passage of the Federal Water Pollution Control Act Amendments (PL-



92-500), the Denver Regional Council of Government (DRCOG) initiated a federally



funded area-wide water quality management study. The result of the study ("Clean



Water Plan") identified the control of pollutants which originate from non-point or



diffuse sources as an important consideration requiring preventative measures for



developing areas. A manual of best management practices for erosion and sedimentation



control was prepared by DRCOG to define, explain, and guide the protection of land and



water resources within the Denver metropolitan area. The information and guidelines



presented herein, utilize the DRCOG best management practices manual as well as



subsequent publications of DRCOG.



The erosion control plan is required at the time of drainage study submittal since the



site grading is often the first step in construction and final plans for streets and



storm sewer may not be available at that time. The erosion control plan can be submitted



on separate 24 inches x 36 inches drawings so it can be incorporated into the



construction plans at a later date. Because erosion control plan approval is necessary



for issuance of the City overlot grading permit, the Responsible Party typically wants



this approval at the earliest possible time. The earliest appropriate time for submitting



the erosion control plan is with the Phase-II Drainage Report.


412.2
Standards and Requirements



(a)
Guidelines




1.
"Managing Erosion and Sedimentation from Construction Activities," DRCOG,





2480 West 26th Avenue, Suite 200-B, Denver, Colorado 80211, April 1980.




2.
"Factors Affecting the Cost of Erosion Control Planning," DRCOG, 2480 West





26th Avenue, Suite 200-B, Denver, Colorado 80211, June 1982.




3.
"Cost of Erosion Control Measures," DRCOG, 2480 West 26th Avenue, Suite





200-B, Denver, Colorado 80211, May 1982.



(b)
Planning Submittals




1.
Requirements





All subdivision, zoning and any other proposed development plans submitted





for approval shall include adequate erosion and storm water pollution control





design, management, and maintenance arrangements before approval of any phase





of the construction shall be made. Such design shall reflect the purposes and





criteria presented herein and in the adopted guidelines (refer to section





412.2(a).





Five elements of an erosion control plan have been identified by DRCOG as





follows:





1.    Gather information on topography, soils, drainage, vegetation, and





      other site features.





2.    Analyze the information in order to project the magnitude of erosion





      and sedimentation.





3.    Devise a plan which schedules construction activities, thereby





      minimizing the potential for serious erosion/sedimentation.





4.    Develop an erosion control plan which specifies effective erosion/





      sedimentation control measures.





5.    Follow the erosion control plan, and revise it when necessary.





All or portions of the above elements may be required during the development





process. The elements required are illustrated by Figure 400-40. As a minimum,





elements 1 and 2 shall be required along with the platting process. At this





time, the plan shall be reviewed to determine if a final plan and the





associated construction details are required. The decision as to the necessity





for a final plan shall be based on project size, amount of grading, soil type,





slopes of the site, and proximity to areas likely to be damaged by erosion and





sedimentation. The criteria for evaluation are set forth in the table below:





                    
TABLE 400-10





        CRITERIA FOR FINAL EROSION CONTROL AND SUBMITTAL





Control                          Submittal of Plan Required





Land Slope>18%                             Yes





Soil Erodibility Factor (K)>0.37           Yes





Land Slope>6% and K>0.24                   Yes





Site<500' from a Water Course              Yes





Unsheltered Distance>500'                  Yes





Impervious Area>10,000 sq. ft.             Yes





Any combination of the above               Yes




2.
Reporting





Since erosion control planning is an extension of the grading and drainage





planning process, the erosion control planning is not an entirely independent





process. The drainage reporting outlined in Section 402 of this manual shall





include a section dealing with erosion control planning (as required) and





include the following additional information. Note that the amount of





information required shall depend on the stage of the development process





(refer to Figure 400-40).





Element No. 1: Information Collection





A.    Vicinity Map





B.    Topographic Map





C.    Soils Survey               - SCS survey or survey by soils scientist





D.    Vegetation Survey          - On site





E.    Climatic Data              - Precipitation and wind direction





F.    Legal Requirements





Element No. 2: Analyze Information





A.    Combine topographic, soils, and vegetation information on a map to





      indicate critical areas. This forms the basis for the site analysis





      drawing. Preliminary site layout should then be added to map.





B.    Analyze potential impact of erosion on adjacent properties.





C.    Indicate points of runoff outfall from site.





D.    Indicate (generally) how site shall be protected from erosion.





E.    Meet with local government to decide whether a comprehensive erosion





      control plan is necessary.





If a comprehensive erosion control plan is needed, continue to Element 3.





Element No. 3: Prepare a Site Development Plan





A.    Consider modification to the preliminary site layout in order to make





      the best fit between the site's natural characteristics and the proposed





      land use to minimize earth change and disturbance of critical areas.





B.    Illustrate how runoff volume and velocity shall be accommodated.





C.    Illustrate how wind velocity shall be accommodated.





Element No. 4: Prepare Final Erosion Control Plan





A.    Obtain (develop) drainage plan. This is the starting point for the





      erosion control plan.





B.    Prepare final erosion control plan.



 

      1.    Stage construction (yearly schedule).





      2.    Schedule all earth change activities (bar schedule).





      3.    Locate all temporary erosion and sedimentation control facilities.





      4.    Locate all permanent erosion and sedimentation control facilities.





            Those items which are not included in the drainage plan shall





            already be shown; the manner in which drainage-related





            appurtenances mitigate erosion should be noted.





C.    Certification of the Erosion Control Plan by the owner's engineer for





      compliance with the criteria is required. The certification sheet shall





      be stated as follows:





      "I hereby certify that this Erosion Control Plan for          Name of





      Development      was prepared by me (or under my direct supervision in





      accordance with the provisions of the City of Scottsbluff Storm Drainage





      Design and Technical Criteria for the owners thereof."





      Registered Professional Engineer





      State of Nebraska No.





      (Affix Seal)





      (According to the State of Nebraska Board of Registration, the plan or





      certification sheet should not be a mylar or reproducible sheet.



(c)
Performance Standards




The general requirements for erosion control work shall be as follows:




1.
All temporary erosion control facilities and all permanent facilities intended





to control erosion of any earth disturbance operation shall be installed before





any earth disturbance operations take place.




2.
Any earth disturbances shall be conducted in such a manner so as to effectively





reduce accelerated soil erosion and resulting sedimentation, and should not





exceed the erosion expected to occur for the site in its totally undeveloped





state.




3.
All persons engaged in earth disturbances shall design, implement, and





maintain acceptable soil erosion and sedimentation control measures, in





conformance with the erosion control technical standards adopted by the City.




4.
All earth disturbances shall be designed, constructed and completed in such a





manner so that the exposed area of any disturbed land shall be limited to the





shortest possible period of time.




5.
Sediment caused by accelerated soil erosion shall be removed from runoff water





before it leaves the site of the earth disturbance.




6.
Any temporary or permanent facility designed and constructed for the conveyance





of water around, through, or from the earth disturbance area shall be designed





to limit the water flow to a non-erosive velocity.




7.
Temporary soil erosion control facilities shall be removed and earth





disturbance areas graded and stabilized with permanent soil erosion control





measures pursuant to Standards and Specifications prescribed in accordance





with the provisions of the "Erosion and Sediment Control for Construction





Activities" and in accordance with the permanent erosion control features





shown on the soil stabilization plan approved by the City.




8.
Permanent soil erosion control measures for all slopes, channels, ditches, or





any disturbed land area shall be completed within 14 calendar days after final





grading or the final earth disturbance has been completed. When it is not





possible to permanently stabilize a disturbed area after an earth disturbance





has been completed or where significant earth disturbance activity ceases,





temporary soil erosion control measures shall be implemented within 14





calendar days. All temporary soil erosion control measures shall be maintained





until permanent soil erosion measures are implemented.



(d)
Overlot Grading Permits and Construction Observation




Before construction begins, the applicant shall apply for an Overlot Grading




Permit to the City Engineer. A permit shall be issued if an Erosion Control Plan




has been submitted and approved.




The City Engineer shall monitor all overlot grading activities for compliance with




the Overlot Grading Permit. If the construction activities are not in compliance




with the intent of the Erosion Control Plan, the Responsible Party shall be issued




a stop-work order.



(e)
Minimum Design Standards for Erosion and Sediment Control




All erosion control plans and specifications including extension of previously




approved plans shall include provisions for erosion and sediment control in




accordance with the "Erosion and Sediment Control for Construction Activities".




Erosion control plans are required on sites which are:




1.
Five acres in size or larger, and all sites smaller than five acres if they





are a part of a total development or subdivision that is larger than five





acres in size; or




2.
Any development containing 15 dwelling units; or




3.
Where physical features have a cumulative effect and will create erosion





problems such as:





(a)    Steep slopes eight feet (horizontal) to one foot (vertical) or steeper,





       and





(b)    Significantly erodible soils - "K" in the universal soil loss equation




            is greater than or equal to 0.25;



(f)
Variances and Exceptions




Exemptions from the erosion control process may be granted by the City Engineer for




the following conditions:




1.
Agricultural use or land zoned agricultural.




2.
Grading or an excavation below finished grade for basements, footings,





retaining walls, or other structures on plots zoned R1-R3 of less than five





acres in size unless required otherwise.




3.
A sidewalk or driveway authorized by a valid permit.




4.
Gravel, sand, dirt or topsoil removal as authorized pursuant to approval of





the Nebraska Mined Land Reclamation Board, provided said approval includes





an erosion plan that meets the minimums specified by this ordinance.




5.
Sites smaller than five acres which are not a part of a larger development and





which constitute an infill of an established older development within the City.




6.
Where the City Engineer certifies in writing that the planned work and the





final structures or topographical changes will not result in or contribute to





soil erosion or sedimentation and will not interfere with any existing drainage





course in such a manner as to cause damage to any adjacent property or result





in the deposition of debris or sediment on any public way, will not present





any hazard to any persons or property, and will have no detrimental influence





upon the public welfare or upon the total development of the watershed.




7.
Even though no permits are required under subsection 412.2(b) of this section,





those operations and construction activities which are exempted from obtaining





permits must comply with the rules and regulations concerning grading and





erosion specified in this section, and shall provide appropriate controls to





retain soil erosion on the construction site.



(g)
Modifications of Approved Plans




All proposed modifications of the approved grading plan must be submitted along




with all supporting materials to the City Engineer. No work in connection with the




proposed modifications shall be permitted without prior approval of the City




Engineer, approval for which may be issued if the applicant can demonstrate that




the modifications will provide soil erosion controls equivalent to, or better than




the originally approved soil disturbance plans.



(h)
Maintenance Requirements




Persons carrying out soil erosion and sediment control measures under this section,




and all subsequent owners of property concerning which such measures have been




taken, shall maintain all permanent erosion control measures, retaining wall,




structures, plantings and other protective devices. Should the applicant or any of




the subsequent property owners fail to adequately maintain the permanent erosion




control facilities, retaining walls, structures, plantings and other protective




devices; the City reserves the authority, after properly notifying the owner of




needed maintenance and the owner failing to respond to the City's demand for such




maintenance, to enter affected property, provide needed maintenance and to charge




the owner for the work performed by the City or its contractors.

413
DETENTION


413.1
Introduction



The criteria presented in this subsection shall be used in the design and evaluation of



all detention facilities. The review of all planning submittals (refer to section 402)



shall be based on the criteria presented in this subsection.



The main purpose of a detention facility is to store the excess storm runoff associated



with an increased basin imperviousness and discharge this excess at a rate similar to



the rate experienced from the basin without development. The value of such detention



facilities is discussed in subsection 403.3(f). Any special design conditions which



cannot be defined by these criteria shall be reviewed by the City Engineer before



proceeding with design.


413.2
Detention Methods



The various detention methods are defined on the basis of where the facility is



constructed, such as open space detention, parking lot, or underground.


413.3
Design Criteria



(a)
Volume and Release Rates




The minimum required volume shall be determined using the CUHP method or the




following equations. These empirical equations were developed as part of the




UD&FCD hydrology research program. The equations are based on a computer modeling




study and represent average conditions. One of the most difficult aspects of




storm drainage is obtaining consistent results between various methods for




estimating detention requirements. These equations shall provide consistent and




more effective approaches to the sizing of on-site detention ponds. For larger




water sheds where the Colorado Urban Hydrograph Procedure CUHP can be used, (i.e.,




+/- 90 acres), hydrograph routing procedures shall be permitted in the design of




these ponds, provided the historic imperviousness of two percent or less is used.




Minimum Detention Volume:




V = KA
(Equation 400-11)




For the 100-year,




K100 = (1.78I - 0.0021/2 - 3.56)/1000    (Equation 400-12)




For the 10-year,




K10 = (0.95I - 1.90)/1000
(Equation 400-13)




Where V = required volume for the 100- or 10-year storm (acre feet)




I = Developed basin imperviousness (%)




A = Tributary area (Acres)




The maximum release rates at the ponding depths corresponding to the 10- and




100-year volumes are as follows:





                       TABLE 400-11




ALLOWABLE RELEASE RATES FOR DETENTION PONDS - CRS/ACRE





                        SOIL GROUP




CONTROL FREQUENCY       A     B     C & D




10-Year                0.13  0.23    0.30




100-Year               0.50  0.85    1.00




The predominate soil group for the total basin area tributary to the detention pond




shall be used for determining the allowable release rate.



(b)
Design Frequency




All detention facilities are to be designed for two storm frequencies: the 10-year




and the 100-year recurrence interval floods (see subsection 403.3(f)).



(c)
Hydraulic Design




Hydraulic design data for sizing of detention facilities outlet works is as follows:




1.
Weir Flow





The general form of the equation for horizontal crested weirs is:





       Q = CLH3/2
(Equation 400-14)





Where  Q = discharge (cfs)





       C = weir coefficient    (Figure 400-41)





       L = horizontal length (feet)





       H = total energy head (feet)





Another common weir is the v-notch, whose equation is as follows:





Q = 2.5 tan (O/2)H5/2
(Equation 400-15)





Where  O = angle of the notch at the apex (degrees)





When designing or evaluating weir flow, the effects of submergence must be





considered. A single check on submergence can be made by comparing the





tailwater to the headwater depth. The example calculation for a weir design





on Figure 400-44 illustrates the submergence check.




2.
Orifice Flow





The equation governing the orifice opening and plate is the orifice flow





equation:





       Qd = Cd A (2gh)1/2      (Equation 400-16)





Where  Q - Flow (cfs)





       Cd - Orifice coefficient





       A = Area (ft2)





       g = Gravitational constant = 32.2 ft/sec2





       h = Head on orifice measured from centerline of orifice





An orifice coefficient (C sub d) value of 0.65 shall be used for sizing of





square edged orifice openings and plates.


413.3
Design Standards for Open Space Detention



(a)
State Engineer's Office




Any dam constructed for the purpose of storing water, with a surface area, volume,




or dam height as specified in Colorado Revised Statutes 37-87-105 as amended,




shall require the approval of the plans by the State Engineer's Office. All




detention storage areas shall be designed and constructed in accordance with these




criteria. Those facilities subject to state statutes shall be designed and




constructed in accordance with the criteria of the state.



(b)
Grading Requirements




Slopes on earthen embankments less than five feet in height shall not be steeper




than four (horizontal) to one (vertical). For embankment heights between five




feet and 10 feet, the slopes shall not be steeper than three (horizontal) and 1




(vertical), but horizontal slope distance shall not be less than 20 feet. For




embankments greater than 10 feet in height, the slopes shall be such to maintain




slope stability, but horizontal slope distance shall not be less than 30 feet.




Contact the City Engineer for additional requirements. All earthen slopes shall




be covered with topsoil and revegetated with grass. Slopes on riprapped earthen




embankments shall not be steeper than three (horizontal) to one (vertical). For




grassed detention facilities, the minimum bottom slope shall be 0.5 percent




measured perpendicular to the trickle channel.



(c)
Freeboard Requirements




The minimum required freeboard for open space detention facilities is one foot




above the computed 100-year water surface elevation.



(d)
Trickle Flow Control




All grassed bottom detention ponds shall include a concrete trickle channel or




equivalent performing materials and design. Trickle flow criteria is presented in




section 406.4(b).



(e)
Outlet Configuration




Presented on Figure 400-42 are two examples for detention pond outlet configuration.




A Type I outlet consists of a grated drop inlet, outlet pipe, and an overflow weir




in the pond embankment. The control for the 10-year discharge shall be at the throat




of the outlet pipe under the head of water as defined on Figure 400-42. The grate




must be designed to pass the 10-year flow with a minimum of 50 percent blockage,




(i.e., twice the 10-year flow). Since the minimum size of the outlet pipe is 12-




inches, then a control orifice plate at the entrance of the pipe may be required




to control the discharge of the design flow. An example orifice plate is shown on




Figure 400-43. Other outlet configurations shall be allowed provided they meet the




requirements of the permitted release rates at the required volume and include




proper provisions for maintenance and reliability.




The outlet shall be designed to minimize unauthorized modifications which effect




proper function. A sign with a minimum area of 0.75 square feet shall be attached




to the outlet or posted nearby with the following message:





"WARNING





Unauthorized modification of this outlet is a code





violation and subject to the penalties of the Code."




The difference between the 100-year discharge and the surcharged discharge on




the 10-year outlet is released by the overflow weir or spillway. If sufficient




pond depth is available, the drop inlet and the grate can be replaced by a




depressed inlet with a headwall and trashrack. Depression of the inlet is required




to reduce nuisance backup of flow into the pond during trickle flows. The maximum




trashrack opening dimension shall be equal to the minimum opening in the orifice




plate.




A Type 2 outlet consists of a drop inlet with an orifice controlled for the 10-year




discharge and a crest overflow and pipe inlet control for the 100-year discharge.




However, the difference between the 100-year and 10-year discharge must pass over




the weir and therefore the weir must be of adequate length. The effective weir




length (L) occurs for three sides of the box. To ensure the 100-year control




occurs at the throat of the outlet pipe, a 50 percent increase in the required




weir length is recommended. In addition, the outlet pipe must have an adequate




slope to ensure throat control in the pipe.



(f)
Embankment Protection




Whenever a detention pond uses an embankment to contain water, the embankment




shall be protected from catastrophic failure due to overtopping. Overtopping can




occur when the pond outlets become obstructed or when a larger than 100-year




storm occurs. Failure protection for the embankment may be provided in the form




of a buried heavy riprap layer on the entire downstream face of the embankment or




a separate emergency spillway having a minimum capacity of twice the maximum release




rate for the 100-year storm. Structures shall not be permitted in the path of the




emergency spillway or overflow. The invert of the emergency spillway should be set




equal to or above the 100-year water surface elevation.



(g)
Vegetation Requirements




All open space detention ponds shall be revegetated by either irrigated sod or




natural dry-land grasses as required in Section 800 of these Standards and




Specifications.


413.5
Design Standards for Parking Lot Detention



The requirements for parking lot detention are as follows:



(a)
Depth Limitation




The maximum allowable design depth of the ponding for the 100-year flood is nine




inches.



(b)
Outlet Configuration




The minimum pipe size for the outlet is 12 inch diameter where a drop inlet is used




to discharge to a storm sewer or drainageway. Where a weir and a small diameter




outlet through a curb are used, the size and shape are dependent on the discharge/




storage requirements. A minimum pipe size of three inch diameter is recommended.




Discharge across a walk or in an upstream direction from the street gutter flow is




not permitted.



(c)
Performance




To assure that the detention facility performs as designed, maintenance access shall




be provided in accordance with subsection 403.3(g). The outlet shall be designed to




minimize unauthorized modifications which effect the function. Any repaving of the




parking lot shall be evaluated for impact on volume and release rates and are




subject to approval by the City Engineer prior to issuance. Detention within a




parking lot which inundates the entrance or exit areas of a building shall not be




permitted. Detention on public rights-of-way shall not be permitted. Sanitary




sewer manholes shall not be permitted within the detention area. A sign shall be




attached or posted in accordance with subsection 413.4(e).



(d)
Flood Hazard Warning




All parking lot detention areas shall have a minimum of two signs posted identifying




the detention pond area. The signs shall have a minimum area of 1.5 square feet and




contain the following message:





"WARNING





This area is a detention pond and is subject to periodic flooding to





a depth of (provide design depth for 10-year or 100-year storm,





whichever shall be contained in parking lot)."




Any suitable weather resistant material and geometry of the sign are permissible,




subject to approval by the City Engineer.


413.6
Design Standards for Underground Detention



The requirements for underground detention are as follows:



(a)
Materials




Underground detention shall be constructed using corrugated aluminum pipe (CAP)




or reinforced concrete pipe (RCP). The pipe thickness cover, bedding, and backfill




shall be designed to withstand HS-20 loading for parking or as required by the




City.



(b)
Configuration




Pipe segments shall be sufficient in number, diameter, and length to provide the




required minimum storage volume for the 100-year design. As an option, the 10-




year design can be stored in the pipe segments and the difference for the 100-year




stored above the pipe in an open space detention (subsection 413.4) or in a




parking lot detention (subsection 413.5). The minimum diameter of the pipe segments




shall be 36-inches.




The pipe segments shall be placed side by side and connected at both ends by elbow




tee fittings and across the fitting at the outlet (see Figure 400-45). The pipe




segments shall be continuously sloped at a minimum of 0.25 percent to the outlet.




Manholes for maintenance access (see subsection 413.6(d) shall be placed in the




tee fittings and in the straight segments of the pipe, when required.




Permanent buildings or structures shall not be placed directly above the underground




detention.



(c)
Inlet and Outlet Design




The outlet from the detention shall consist of a short (maximum 25 ft.) length(s)




of CAP or RCP with a 12 inch minimum diameter. A two-pipe outlet may be required




to control both design frequencies. The invert of the lowest outlet pipe shall




be set at the lowest point in the detention pipes. The outlet pipe(s) shall




discharge into a standard manhole or into a drainageway with erosion protection




provided per subsections 410.3(b), 411.2 and 411.3. If an orifice plate is




required to control the release rates, the plate(s) shall be hinged to open into




the detention pipes to facilitate back flushing of the outlet pipe(s).




Inlet to the detention pipes can be by way of surface inlets and/or by a local




private storm sewer system.



(d)
Maintenance Access




Access easements to the detention site shall be provided in accordance with




subsection 403.3(g). To facilitate cleaning of the pipe segments, three-foot




diameter maintenance access ports shall be placed according to the following




schedule:





                       TABLE 400-12





              MAINTENANCE ACCESS REQUIREMENTS




Detention       Maximum            Minimum




Pipe Size       Spacing            Frequency




36" to 54"      150'               Every pipe segment




60" to 66"      200'               Every other pipe segment




>66"            200'               One at each end of the battery of pipes




The manholes shall be constructed in accordance with the detail on Figure 400-45.


413.7
Design Examples



Example 8:  Detention Design




Given:          A basin that has the following characteristics:





           Basin Area (A) = 23 acres





           Basin Imperviousness (I) = 55%





           Predominate Soil Group = D




Required:       100-year and 10-year storage volumes and release rates.




Solution:




Step 1:  Determine K100 using Equation 400-12





    K100     = (1.78I - 0.002I2 - 3.56)/1000





             = (1.78(55) - 0.002(55)2 - 3.65)/1000





             = 0.0883




Step 2:  Determine K10 using Equation 400-13




  
     K10     = (0.95I - 1.90)/1000





             = 0.0504




Step 3:  Determine minimum required 100-year storage volume using Equation 400-11.





    V        = KA





             = 0.0883 x 23





             = 2.03 acre-feet (88,500 ft)3




Step 4:  Repeat Step 3 for 10-year storage





    V        = KA





             = 0.050 x 23





             = 1.16 acre-feet (50,000 ft)3




Step 5:  Determine maximum allowed 100-year release rate





    Q100     = 1.00 A





             = 1.00 x 23





             = 23.0 cfs




Step 6:  Repeat Step 5 for 10-year release rate





    Q10      = 0.30 A





             = 0.30 x 23





             = 6.9 cfs




Example 9:  Detention Outlet Structure Design




Given:            Detention pond with the following characteristics (see Example 8)





             Maximum 100-year release rate = 23.0 cfs





             Maximum 10-year release rate = 6.9 cfs





             Type 2 outlet (refer to Figure 400-45)





             100-year water surface elevation = 105.0





             10-year water surface elevation = 103.0





             100-year outlet pipe invert elevation = 98.0





             10-year outlet orifice invert elevation = 100.0





             18-inch diameter outlet pipe




Required:         10-year and 100-year outlet sizing




Solution:         (see Figure 400-46)




Step 1:  Determine 10-year orifice opening size, depth to centerline of orifice =





    2.5 feet.





             A = Q/(Cd [2gh]1/2)    (Rearranged Equation 400-16)





             = 6.9/(0.65[2(32.2)(2.5)]1/2)





             = 0.84 ft2




Step 2:  Determine 10-year orifice diameter





    Diameter = [4A]1/2





               [n ]





             = [4(.84)]1/2





               [  n   ]





             = 1.0 feet (12-inches)





    Therefore, an orifice opening with a 12-inch diameter hole is required at





    the entrance to the outlet box.




Step 3:  Determine discharge through 10-year outlet for 100-year headwater (h =





    4.5 feet).





    Q        = CdA (2gh)1/2    (Equation 400-16)





             = 0.65(.84) [2(32.2)(4.5)]1/2





             = 9.3 cfs




Step 4:  Determine discharge for sizing of 100-year weir





    Qweir    = Q100 - Q (from Step 3)





             = 23.0 - 9.3





             = 13.7 cfs (for sizing weir only)




Step 5:  Size weir plate for 100-year outlet (18 inch RCP, h = 6.25 feet)





    A        = Q/[Cd (2gh)1/2]    (Equation 400-16)





             = 23.0/(0.65)[2(32.2)(6.25)])1/2





    A        = 1.76 ft.2




Step 6:  Determine 100-year orifice diameter





    Diameter = [4A]1/2





               [n ]





             = [4(1.76)]1/2





               [   n   ]





    = 1.5 feet = 18 inches





    Since orifice diameter is approximately equal to the pipe diameter (+/- 15





    percent), then no orifice plate is required.




Step 7:  Determine minimum box dimensions (i.e., weir length) to assure control of





    the pipe inlet.





    L = Qweir/(CH3/2)





    C = 3.4 from Figure 400-41





    L = 13.7/[3.4(2.0)3/2]





    L = 1.4 feet





    Since required weir length is only 1.4 feet, selected box dimensions suit





    construction and maintenance access. A minimum size of 3' x 3' is





    recommended.




Step 8:  Check minimum size for trashrack opening area





    Min. area = 2 x orifice area





            = (2)(1.76)





    Min. area = 3.5 ft.2





    Since box opening is 3 x 3 = 9 sq. ft., then design requirements are





    satisfied.


413.8
Checklist



To aid the designer and reviewer, the following checklist has been prepared:



1.
Earth slopes are to be 4:1 or flatter.



2.
Minimum freeboard of 1 foot for the 100-year detention is required.



3.
Open space detention areas to include trickle channels.



4.
Protect embankment for overtopping condition by adding riprap.



5.
Provide trashracks at all outlet structures.



6.
Provide signs as required.



7.
Provide maintenance access.
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501
GENERAL PROVISIONS


501.1
Applicability



This subsection contains minimum criteria to be met on all newly designed and constructed



public and private (open to general public) streets and parking lots in the City.



(a)
Traffic Impact Study




All subdivision, zoning and other site developments shall provide a street meeting




the minimum requirements of the Scottsbluff Municipal Code. Other arterial streets




shall be designed using the City of Scottsbluff traffic counts and the most recent




City of Scottsbluff Engineering Design Study.



(b)
Street design shall make adequate provision for culverts, drains and bridges,




underground utilities, sidewalks, trails and parkway landscaping and other




facilities and features located within or adjacent to the street sections.


501.2
Private Street Systems and Parking Lots



Private street systems and parking lots shall be subject to all requirements of these



Standards and Specifications, except that variances, as provided for in subsection



103.1(b), shall be allowed subject to the review and approval of the City Engineer.


501.3
Pavement Thickness Design and Technical Criteria



(a)
General




This subsection provides the basic criteria and design procedure for roadway




pavements. Recommended design methodologies for asphalt and Portland cement concrete




shall be based on the most recent City Engineer report on standard thickness for




asphalt and concrete street.



(b)
Preliminary Pavement Design Reports




For all land development approvals that involve a subdivision improvements agreement




for roadway construction, the applicant must provide a preliminary geotechnical




subgrade investigation report and a final pavement design report at the time of




final construction plan submittal that recommends typical pavement structural




sections based on the known site soil conditions and a valid Traffic Study.



(c)
Subgrade Investigation




1.
Field Investigation





The geotechnical investigation shall consist of borings or other suitable





method of sampling subgrade soils to a depth of at least three feet below





proposed subgrade elevation, at spacings of no more than 250 feet unless





otherwise accepted by the City Engineer. Samples shall be taken after grading





is completed and the subgrade is rough cut.




2.
Classification Testing





Each subgrade sample shall be tested to determine liquid limit, plastic limit,

                      plasticity index and the percentage passing the U.S. Standard No. 200 sieve.

                      Samples of sands and gravel may require gradation analysis for classification

                      determination. These data shall be determined using the following methods:





          Liquid Limit - AASHTO T 89





          Plastic Limit - AASHTO T 90





          % Passing No. 200 - AASHTO T II





          Gradation - AASHTO T 27





The results of these tests shall be used to calculate the AASHTO Classification





and Group Index using AASHTO M 145.

502
MINIMUM DESIGN CRITERIA


Street design, construction and right-of-way requirements shall conform to the provisions of


Municipal Ordinances 21-1-35 and 21-1-14 in conjunction with the most recent City Engineer


report on standard thickness for asphalt and concrete streets. All street design shall meet or


have approval of the Board of Public Roads Classifications and Standards Minimum Design


Standards.


502.1
Geometric Cross Section



Street cross sectional elements shall conform to the minimum design standards of the



Board of Public Roads Classifications and Standards and the City of Scottsbluff



Municipal Code. Collector and Arterial streets shall be constructed whenever the



alignment of the proposed street is generally the same as the collector and arterial



streets shown on the Classification Plan, and whenever a traffic engineering analysis of



the future traffic volumes indicates the need of a cross section greater than that of a



service street.



Additional ROW may be required to satisfy other criteria contained in these Standards and



Specifications. Areas outside the right-of-way shall be contour graded, compacted, and



sloped, as required for proper drainage, soil stability, and maintenance accessibility.



Cuts and fills proposed on slopes greater than four horizontal to one vertical shall



require supporting calculations done by qualified soils engineer based on a soils



analysis.


502.2
Half Streets



Where half streets have been approved by a variance issued by the City Engineer,



sufficient additional right-of-way shall be dedicated, and additional width shall be



constructed to allow sufficient paved width to accommodate two directions of traffic



and parking by offsetting the geometric cross section as shown on the detail drawings



for typical street cross sections.


502.3
Horizontal Alignment



Streets shall generally be aligned to bear a reasonable relationship to topography.



Horizontal curves shall conform to the street design criteria. Minimum spacing between



intersection centerlines shall be as described in the Municipal Code.



Streets shall intersect or connect to other streets as closely as possible to right



angles but shall not deviate more than 15 degrees from a right angle. Horizontal and



vertical alignment and ROW limits shall be coordinated so as not to obstruct sight



distance at intersections. Where two different street types connect, the larger curb



return radius shall apply.


502.4
Vertical Alignment



Gutter flowline grades shall be no less than 0.50 percent along curb returns, in cul-



de-sacs and bulb areas, and other areas where gutter flowline grades do not directly



parallel centerline profile grades.


502.5
Cul-De-Sacs



Lengths of cul-de-sacs are recommended to be no greater than 400 feet. Cul-de-sacs that



are proposed outside this range must be fully justified, based on the following



considerations and others that may arise in the course of review: 1.) intersection



vehicular traffic capacity; 2.) emergency vehicle response time; 3.) pedestrian trip time



to bus routes; 4.) travel distances for service and patrol vehicles; 5.) utility systems,



drainage, and open space access; 6.) solid waste collection vehicles; and 7.) fire



protection. Surface drainage shall be directed toward the intersecting street, or if this



is not reasonably practical, a drainage structure and a 20 foot easement shall be



provided at the end of the cul-de-sac.


502.6
Major Structures



Major structures, such as retaining walls and bridges, that are appurtenant to proposed



street construction, shall conform to the structural and loading requirements of the



AASHTO and the geometric and drainage requirements of the City Engineer. Plans and



supporting calculations for major structures must be prepared and sealed by a qualified



Nebraska registered engineer.


502.7
Design Element Coordination



Horizontal and vertical alignment continuity shall be provided between new and existing



streets to achieve safe and aesthetically pleasing transitions. Sufficient data on



existing facilities shall be depicted on plans, and limits of construction shall be



designated so as to assure that the desired continuity shall be achieved. Drainage and



utility facilities are to comply with all applicable sections of these Standards and



Specifications and are to be fully coordinated with the street design and proposed



construction; these facilities shall be staged to eliminate grade and alignment conflicts



and unnecessary damage to existing or newly constructed facilities.


502.8
Requirements of Other Jurisdictions



Where proposed street construction shall affect other agencies such as the NDOR, adjacent



cities and counties, or ditch companies, said construction shall be subject to the review



and approval of said agencies. Generally, where more than one requirement is imposed, the



more restrictive requirement shall govern. Exceptions must be authorized by the City



Engineer in writing.

503
EXCAVATION AND EMBANKMENT


503.1
General



The intent of this section is to specify materials, methods, and standards to be used in



the construction of embankments or excavations for City streets, or for other purposes,



as indicated on the drawings or contract documents. The work shall include: excavation,



embankment grading, compacting, clearing and grubbing, and the removal of topsoil,



trees, stumps, or other vegetation; removal and/or resetting of minor obstructions,



subgrade preparations; and any other work incidental for the construction of excavations



and embankments. All workmanship and materials shall be in accordance with the



requirements of these Standards and Specifications and in conformity with the lines,



grades, quantities, and the typical cross section shown on the plans, or as directed by



the City Engineer.


503.2
Clearing and Grubbing



Work shall consist of clearing, grubbing, removing and disposing of all vegetation and



debris within the limits of the project and such other areas as may be indicated on the



plans or required by the work, except such objects as are designated to remain or are to



be removed in accordance with other sections of these specifications. This work shall



also include preservation from injury or defacement of all vegetation and objects



designated to remain.



The City shall approve construction areas that are to remain. The Responsible Party



shall preserve all things designated to remain.



All surface objects and trees, stumps, roots and other protruding obstructions not



designated to remain shall be cleared and/or grubbed as required, to ensure complete



removal; however, nonperishable, non-toxic objects which shall be a minimum of two feet



below subgrade may remain when such objects shall not impede other subsurface operations.



Except in areas to be excavated, stump holes and other holes from which obstructions are



removed shall be backfilled with suitable material and compacted in accordance with these



Standards and Specifications. Materials and debris shall be disposed of in a manner



acceptable to the City Engineer. Burning of any materials shall not be permitted without



prior written approval of the City Engineer, the County Health Department, and Fire



Department.



The Responsible Party shall make all necessary arrangements for obtaining suitable



disposal locations. If disposal shall be at other than established dump sites, the City



Engineer may require the Responsible Party to furnish written permission from the



property Responsible Party on whose property the materials and debris shall be placed.



Branches on trees or shrubs shall be removed as directed by the City Engineer. Branches



of trees extending over the road bed shall be trimmed to give a clear height of 12 feet



above the road bed surface. All trimming shall be done by skilled workmen and in



accordance with good tree pruning practices.



The Responsible Party shall strip all areas where construction is to occur. Scalping



shall include the removal of material such as brush, roots, sod, grass, residue of



agricultural crops, sawdust, and other vegetative matter from the surface of the



ground.



Hedges shall be pulled or grubbed in such a manner as to assure complete and permanent



removal. Sod not required to be removed shall be thoroughly disked before construction of



embankment.


503.3
Removal of Miscellaneous Materials



(a)
General




The Responsible Party shall raze, remove, and dispose of all foundations, signs,




structures, fences, pavements, utilities, traffic signal materials and other




obstructions, which are designated for demolition within the project limits,




except for utilities and for materials which are to be preserved.




Pedestals and bases from sign posts and similar structures shall be removed to one




foot below the or proposed subgrade.




Where portions of structures are to be removed, the remaining shall be prepared to




fit new construction. The work shall be done in accordance with plan details and in




such a manner that materials to be left in place shall be protected from damage. All




damage to portions of structures which are to remain in place shall be repaired at




the expense of the Responsible Party. Reinforcing steel, projecting from the




remaining structure, shall be cleaned and aligned to provide bond with new




extension. Dowels are to be securely grouted with approved grout. All remaining




structures are to be delineated in the "As built drawings."




Removal of sign panel shall include all work necessary to remove the panel and its




attachment hardware from the existing installation.




Where culverts or sewers are to be left in place and plugged, the ends shall be




filled with concrete. Culvert and sewer ends are to be sufficiently filled to




prevent future settlement of embankments. All pipes shall be filled as directed




by the City Engineer.




Materials used in detour structures and supplied by the Responsible Party, shall




be the property of the Responsible Party. After the detour is abandoned, the




Responsible Party shall completely remove the detour structure and shall dispose of




materials according to these Standards and Specifications.



(b)
Bridges, Culverts and Other Drainage Structures




Bridges, culverts, and other drainage structures in use by traffic shall not be




removed until satisfactory arrangements have been made to accommodate traffic and




storm drainage.




Unless otherwise directed, the substructures of existing structures shall be removed




down to one foot below natural stream bottom or ground surface. Where such portions




of existing structures lie wholly or in part within the limits of a new structure,




they shall be removed as necessary to accommodate the construction of the proposed




structure. Steel, precast concrete, and wood bridges shall be carefully dismantled




without unnecessary damage.



(c)
Pipe




Unless otherwise provided, all pipe shall be carefully removed and cleaned; every




precaution shall be taken to avoid breaking or damaging the pipe. Pipes to be relaid




shall be removed and stored, when necessary, so that there shall be no loss or




damage before relaying.




When removing manholes, catch basins and inlets, any live sewer connected with these




items shall be properly reconnected, and satisfactory bypass service shall be




maintained during such operation.



(d)
Pavements, Sidewalks, Curbs, Etc.




Portland Cement Concrete (PCC) or asphaltic concrete that is to remain shall be cut




in a straight, true line with a vertical face. PCC or asphaltic concrete may be cut




with a cutting wheel, jackhammer (demolition of structure following surrounding




clean cuts), or saw, or may be broken to the directed point of removal. The




Responsible Party shall be responsible for the cost of removal and replacement of




all overbreak as identified on the construction plans.




If the Responsible Party cannot maintain a straight, true break line by other means,




the City Engineer shall order sawing. The sawing shall be done carefully, and all




damages to PCC or asphaltic concrete to remain in place, which are caused by the




Responsible Party's operations, shall be repaired by the Responsible Party at his




expense. The minimum depth of saw cuts in concrete shall be two inches.



(e)
Backfill




Except in areas to be excavated, all cavities left by structure removal shall be




backfilled with suitable material and compacted in accordance with these Standards




and Specifications. Jetting or puddling shall not be allowed, except in landscaped




areas as specified in Section 800.


503.4
Protection of Utility Lines and Structures



The Responsible Party shall take proper precautions at all times to protect utility



lines, manholes, valve boxes, survey monuments, and other structures which are present



or can be determined to be present by examination of the appropriate maps of the utility



companies. The Responsible Party shall notify the appropriate company whenever working



near gas mains or buried electrical cable. The telephone company or cable television



company shall be notified by the Responsible Party when the presence of buried cable is



suspected in the construction area.



The Responsible Party shall be held responsible for the repair or replacement of



structures damaged. Hand excavation shall be used where necessary. All existing manholes



and valve boxes shall be adjusted to final grade by the Responsible Party. Where riser



rings are installed, they shall have a wide, slotted flange for support and be equal to



Clay Bailey #3100, or as approved by the City Engineer. If any existing manhole rings



and covers or valve boxes are found to be defective, they shall be reported to the City



and replaced at the direction of the City Engineer.


503.5
Protection of Public and Private Installations



The Responsible Party shall take proper precautions at all times for the protection of



and replacement or restoration of driveway culverts, street intersection culverts or



aprons, storm drains or inlets, fences, irrigation ditches, crossings and diversion



boxes, mail boxes, shrubbery, flowers, ornamental trees, driveway approaches, and all



other public and private installations that may be encountered during construction.



The Responsible Party shall have the responsibility of providing each property with



access to and from the property during the time of construction. Existing driveways



shall be cut, filled, and graded as required and as directed by the City Engineer to



provide permanent access. Existing driveways shall be resurfaced with the presently



existing type of surfacing whenever the existing surface is destroyed.


503.6
Excavation and Embankment



Excavation of whatever substances are encountered within the limits of the project shall



be performed to the lines and grades indicated on approved plans. All excavated areas



shall be graded in a manner that shall permit adequate drainage. Whenever practicable,



all suitable material removed from the excavations shall be used in the formation of



embankments, for backfilling, and for other purposes. Where material encountered within



the limits of the work is considered unsuitable, such material shall be excavated below



the grade shown on the drawings, or as directed by the City Engineer, and replaced with



suitable material. All unsuitable excavated materials, and any surplus or excavated



material which is not required for embankments, shall be disposed of by the Responsible



Party.



The construction of embankments by deposition, placing, and compacting materials of



acceptable quality above the natural ground or other surface shall be in accordance



with the lines, grades, and cross sections shown on the approved plans and/or as



required by the City Engineer. Each lift of the embankment material shall not exceed



eight inches in loose depth. The Responsible Party shall thoroughly mix the different



materials to secure a uniform moisture content and to insure uniform density and proper



compaction. Each layer shall be thoroughly compacted by roller or vibratory equipment



which is suitable for the type of embankment material, to the densities specified in



these Standards and Specifications.


503.7
Borrow



In the event sufficient suitable fill material is not obtainable within the limits of the



project to provide all the embankment required, the Responsible Party shall furnish such



additional fill material (borrow) to complete the designated embankment. Borrow shall be



an acceptable type of embankment material, an (SM), or coarser, as determined by the



Unified Soil Classification System, and shall be approved by the City Engineer before



being placed.


503.8
Subgrade



The bottom of the excavation for the pavement, or top of the fill, shall be known as the



pavement subgrade and shall conform to the lines, grades, and cross sections shown on



the approved plans.



Prior to the street being excavated, all service cuts shall be tested to see if the



backfill meets density requirements. If deficient, they shall be recompacted and brought



up to the density specified.



After excavation and embankment is completed and the subgrade brought to final grade,



it shall be rolled with a rubber-tired or sheep foot roller as required to bring the



subgrade to the required density and stability. All soils shall be compacted to a minimum



of 95 percent of maximum dry density as determined by AASHTO T-99. Additional wetting may



be required when the minimum water requirement is not sufficient to produce a stable



condition in the subgrade soil.



No paving, subbase, or base shall be placed on soft, spongy, frozen, or unstable subgrade



which is considered unsuitable by the City Engineer.



Heavy construction equipment or loaded trucks shall be driven over the finished subgrade



and deflections noted. Soft and yielding material and portions of the subgrade which show



deflection shall be scarified and re-rolled or shall be removed and replaced with



approved course subgrade material, then placed and compacted as specified herein.



Subgrade shall not be approved for base course construction until it is uniformly stable



and unyielding.


503.9
Subbase Construction



(a)
Materials




Subbase material shall be composed of granular material consisting, essentially, of




sand, gravel, rock or a combination of such materials. The coarse portions of the




material shall be sound fragments of the crushed or uncrushed materials enumerated




above. Supplied material shall be a well-graded mixture containing sufficient soil




mortar, crushed dust, or other proper quality binding material which, when placed




and compacted in the roadway structure, shall result in a firm, stable foundation.




Material composed of uniform size particles, or which contains pockets of




excessively fine or excessively coarse material, shall not be acceptable for use.




This material need not be crushed but shall be graded within the following limits:





Standard-Size of Sieve         % By Weight Passing Sieve





1 inch
                100





3/4 inch
                90 - 100





No. 10 
                40 - 60





No. 40                
                20 - 40





No. 200
                5 - 13





Liquid Limit 
                35 Maximum





Plasticity Index
                6 Maximum



(b)
General




The specifications presented in this subsection are performance oriented. The




objective in setting forth these specifications is to achieve an acceptable quality




of roadway structures. All sources, mined or manufactured, must be annually approved




by the City Engineer as having met the appropriate material performance




specifications. This approval is a condition of using those material sources for




public and private improvement construction.



(c)
Violations of Approval Conditions




The City Engineer may order random tests of materials used in the City to verify




compliance with material specifications. Any and all material used to construct




public and private improvements that is not from a certified source, or that is




from a certified source and fails one or more random material tests, shall be




subject to complete removal. The extent of the material to be removed shall be




at the discretion of the City Engineer.



(d)
Use of Materials Not Listed




Materials listed in this subsection and provided with a set of specifications are




those deemed to be the primary structural materials commonly or typically used in




public and private improvements. Ancillary public and private improvement materials




such as manufactured paints and coatings, bonding agents, sealers, gaskets,




insulating materials, etc. should be in compliance with NDOR material specifications




for the appropriate materials employed. Alternative materials for construction may




be proposed for use, except where expressly prohibited. Decisions on acceptability




of alternative materials shall be made by the City Engineer.



(e)
Construction




The construction of subbase shall consist of furnishing and placing approved subbase




material to form a stable foundation on which to construct pavement, in conformity




with the lines, grades and typical cross sections shown on the plans, and as staked




by a surveyor under the direct supervision of a Nebraska registered surveyor or




engineer. In addition, subbase material shall be used to replace unsuitable




foundation materials at locations shown on the plans, or as directed by the City




Engineer.




Each layer of material shall be placed and spread so that after compaction it shall




conform to the width and crown of the typical cross sections. The wetting of subbase




layers shall be done with sprinkling equipment of a type which insures uniform and




controlled distribution of the water. All wetting shall be done by uniformly




sprinkling each layer of material being placed with only that amount of water needed




to obtain maximum density of the material.




Travel may be allowed over subbase to assist in compaction of the material. Mixing




and blading of the subbase material on the street shall be required if the material




is spotty and non-uniform. However, blading shall be held to a minimum in order to




avoid the floating of the heavier aggregate particles to the surface.




Concurrently with the wetting operations, the material shall be uniformly compacted




by rolling. Rolling equipment shall consist of one or more of the following: rubber




tired roller, sheep foot roller and flat wheel steel roller.

504
BITUMINOUS CONSTRUCTION


504.1
General



The intent of this section is to specify materials and methods to be used for the



construction, overlaying, sealcoating and pavement rejuvenating of streets, parking



lots, walks, and other miscellaneous work requiring the use of aggregates. The work



covered shall include general requirements that are applicable to aggregate base



course, bituminous base and pavements of the plant mix type, bituminous prime coat,



rejuvenating applications, and asphalt concrete overlay. All workmanship and material



shall be in accordance with requirements of these Standards and Specifications and in



conformity with the lines, grades, depths, quantity requirements, and the typical



cross section shown on the plans or as directed by the City Engineer.


504.2
Subbase Course



This item shall consist of a foundation course composed of crushed gravel or crushed



stone and filler, constructed on the prepared subgrade when specified. Materials and



construction shall be in accordance with the requirements of these specifications.



The subbase material shall be placed on the previously prepared subgrade at the



locations and in the proper quantities to conform to the typical cross sections as



shown on the plans and as directed by the City Engineer. Placing and spreading shall



be done by means of a spreader machine, moving vehicle, motor grader, or by other



approved equipment methods. The material shall be placed without segregation. Any



segregated areas shall be removed and replaced with uniformly graded material at the



Responsible Party's expense.



The base material may be placed in lifts of up to six inches, providing that after



compaction, uniform density is obtained throughout the entire depth of the lift. If



the required depth exceeds six inches, it shall be placed in two or more lifts of



approximate equal thickness. If uniform density cannot be obtained by six inch lifts,



the maximum lift shall not exceed four inches in final thickness.



Base material shall not be placed on a foundation that is soft or spongy or one that



is covered by ice or snow. Base material shall not be placed on a dry or dusty



foundation where the existing condition would cause rapid dissipation of moisture from



the base material and hinder or preclude its proper compaction. Such dry foundations



shall have water applied to them and shall be reworked or recompacted.



Rolling shall be continuous until the base material has been compacted thoroughly, to



obtain minimum dry density of 100 percent as determined by AASHTO T-99. Water shall be



uniformly applied as needed during compaction to obtain optimum moisture content and to



aid in consolidation. The surface of each layer shall be maintained during the compaction



operations in such a manner that a uniform text is produced and the aggregate are



firmly placed.



The finished subbase surface shall be smooth and free of ruts and irregularities, and



shall be true to grade and crown as shown on the plans or as directed by the City



Engineer. The subbase shall be maintained in this condition by watering, drying, rolling,



or blading or as the City Engineer may direct until the surfacing is placed.


504.3
Hot Bituminous Pavement



All pavement shall be hot bituminous pavement of the plant mix type unless otherwise



approved in writing by the City Engineer. materials and construction shall be in



accordance with the NDOR "Standard Specifications for Highway Construction", Section 507,



and the following requirements:



1.
The asphalt cement shall be AC 10 or 20 penetration grade.



2.
The gradation of the mineral aggregate shall be in accordance with Asphaltic




Concrete Mix Type 14.



3.
The mix shall conform to the job mix formula specified by the City Engineer for




the specified materials, if a current job mix formula is available. A copy of the




mix formula shall be submitted to the City Engineer for review and approval at least




seven days prior to starting paving work.



All testing done throughout this construction period which is necessary to assure



conformance of materials and workmanship to the specifications shall be at the



Responsible Party's expense. Two copies of all test reports shall be submitted directly



to the City Engineer.



In the event that a current job mix formula is not available for the materials proposed



for use, the Responsible Party shall submit a job mix formula prepared by a recognized



testing laboratory for approval of the City Engineer. A report giving the properties of



the materials and certifying their conformance to or deviations from the requirements of



the specifications shall accompany the job mix formula.



When tested in accordance with the requirements of ASTM D-1559, the mixture shall conform



to the following limits:




Stability (minimum)
              1000




Flow (minimum) hundredths of an inch         8




Flow (maximum) hundredths of an inch         16




Percent voids
              3 to 6




Percent voids filled with bitumen            75 to 85



Determination of the effect of water on the cohesion of the bituminous mixture shall be



made in accordance with AASHTO T-165. Retained strength shall be a minimum of 75. The use



of an "anti-stripping" admixture to improve the retained strength characteristics shall



be permitted only by written permission of the City Engineer.



All commercial testing and laboratory work necessary to establish the job mix formula and



all testing necessary to assure conformance of materials and workmanship to the



requirements of the specifications throughout the construction period shall be performed



at the Responsible Party's expense. Two copies of all test reports shall be submitted



directly to the City Engineer.



(a)
Hot Bituminous Pavement




This material shall consist of a mixture of aggregate, filler (if required) and




asphalt cement. The aggregate mixture shall meet the grading requirements of NDOR




specifications and the job mix formula. Tests on the aggregates for cleanliness,




abrasion loss and fractured faces shall meet the requirements shown below. The job




mix formula shall establish a single percent passing each sieve size, an optimum




percent of asphalt cement to be added to the aggregate and a recommended mix




temperature when discharged at the plant.

                                             TABLE 500-1

                         MATERIAL SPECIFICATIONS FOR HOT BITUMINOUS PAVEMENT



Sieve Size or                      Percent Passing or         Test Requirement



Test Procedure                     E or C Mix                 E or CX Mix



3/4"                               100                        ---



1/2"                               70-95                      100



#4                                 44-72                      50-78



#8                                 30-58                      32-60



#200                               3-9                        3-9



% Wear, AASHTO T-96                45, Max.                   45, Max.



One Crushed Face on +4             50, Min.                   50, Min.



Index of Retained                  75, Min.                   75, Min.



  Strength ASTM D-1075



1.
Aggregates shall not contain clay balls, organic matter, or other deleterious




substances.



2.
After the job mix formula is established, all mix furnished for the project shall




conform to it within the following range of tolerances.

                                             TABLE 500-2

                                           MIX TOLERANCES




Maximum Size                       +/-0 percentage points




Passing No. 8 and larger           +/-8 percentage points




No. 8 to No. 100                   +/-6 percentage points




Passing No. 200                    +/-3 percentage points




Asphalt Content                    +/-0.5 percentage points




Discharged Mix Temperature         +/-20 F



3.
An additive may be used to meet the requirement for Index of Retained Strength, if




necessary. Such additives may be hydrated lime, Type I Portland cement, or anti-




stripping agents approved by the NDOR.



4.
The asphalt cement used shall be grade AC-10 or 20.




A mix design, including the job mix formula, shall be submitted for review and




approval a minimum of seven (7) days prior to placing mix on the project. The mix




design shall be performed using either the Marshall or Hveem procedures as outlined




in the Asphalt Institute, "Mix Design Methods for Asphalt Concrete" (MS-2). Mix




design parameters for each of the procedures as shown in Table 500-12.

                                             TABLE 500-3

                              MIX DESIGN CRITERIA FOR ASPHALT CONCRETE






     Marshall (50 blows)     Hveem




Test                                AASHTO T 245            AASHTO T 246




Strength            
     1,500, Min.             Rt 90, Min.




Flow, 0.01"         
     8-18                    ---




VMA
 
     14, Min.                14, Min.




Air Voids, Total Mix %     
     3-6                     3-6


504.4
Tack Coat



When tack coat is specified on the approved plans or required by the City Engineer, all



materials and construction shall be in accordance with the requirements of the NDOR



Standard Specifications, Section 502. Bituminous material shall be SS-1H emulsion,



diluted by mixing one gallon of SS-1H emulsion with one gallon of clean water, applied



at the rate of 0.05 to 0.15 gallons per square yard.


504.5
Seal Coat



When seal coat is required, all materials and construction shall be in accordance with



the requirements of the NDOR Standard Specifications, Section 505. The type of bituminous



material, cover aggregate, and rates of application shall be as shown on the approved



construction plans.


504.6
Rejuvenating Agent



When a rejuvenating agent is specified on the approved construction plans or required by



the City Engineer, all materials and construction shall be in accordance with the



requirements of the special provisions for the project. The rejuvenating agent shall be



as shown on the approved construction plans or as specified by the City Engineer.


504.7
Heating and Scarifying



When heating and scarifying treatment is specified on the approved construction plans



or required by the City Engineer, all materials and construction shall meet the



requirements of the special provisions.


504.8
Grinding



Grinding shall consist of "milling", "grinding", or "cold planing" the existing pavement



surface to establish a new surface profile and cross section in preparation for an



overlay. All construction shall be in accordance with the requirements of the NDOR



Standard Specifications, Section 510. The dimensions of the milling shall be indicated on



the approved plans.



Grinding around utility castings to the depth of cut before and after encountering the



castings shall be included in the area of the pavement surface ground. The Responsible



Party may choose to remove the entire existing bituminous pavement around the castings



where grinding is not completed, and replace it with bituminous surface course placed



and compacted in two inch lifts. The Responsible Party shall vertically cut the limits



of the area to be patched, mechanically compact the existing base course, and prime the



bottom and vertical edges before backfilling.



The grinding machine shall be a power operated, self-propelled machine, having a cutting



drum with lacing patterns that shall attain a grooved surface and produce grinding chips



of less than one inch in size. The grinding machine shall be equipped with a pressurized



watering system for dust control. The equipment shall be a type that has successfully



performed similar work.



The Responsible Party shall remove the cuttings immediately behind the grind machine by



belt loader, end loader, power sweeper and/or by hand. The removed material shall be



disposed of as approved by the City Engineer.



The cleaning equipment shall be a type which shall efficiently remove all loosened



material, load it into trucks for hauling and spreading, and utilize a watering system



for dust control. Because of the nature of the streets to be ground and the traffic



restrictions, a beltloader followed by a power sweeper and manual sweeper is the most



desirable method. Flushing into the City's storm sewer system as a means of cleanup shall



not be allowed.



It shall be the responsibility of the contractor to furnish flagger(s) to direct traffic



when his equipment is operating over or adjacent to the roadbed being used by the



traveling public.



The flagger(s) shall be properly attired with a traffic-control colored vest and equipped



in accordance with the requirements of the plans and specifications, and shall position



themselves at all times standing on or immediately adjacent to the traveled roadway while



work operations are in progress. The flagger(s) should be familiar with the contents of



the Nebraska Department of Roads publication, "Instructions to Flagmen".



When a detour is not provided in the plans, the milling operation shall be performed in



a manner that will not create undue traffic hazards with one lane open to traffic at



all times.



When the milled surface is open to traffic and the milling has resulted in the



obliteration of the centerline stripe, the contractor will be required to place and



maintain a temporary reflectorized traffic centerline. This work shall consist of



installing and removing reflectorized temporary pavement lines of the color, width and



line configuration shown in the plans or as designated by the engineer.



The temporary pavement marking tape shall be made with a tape-like material manufactured



from a thin sheet of malleable aluminum, coated with a white or yellow binder,



reflectorized with high index of refraction glass beads and backed with a pressure-



sensitive adhesive.



Unless otherwise specified, the temporary pavement marking tape shall be four inches wide



and the reflectorizing glass beads shall have an index of refraction of not less than



1.90. The pressure-sensitive adhesive shall register not less than one pound when the



adhesive strength is tested using method A as outlined in ASTM D1000. It shall be capable



of being easily applied by hand.



The temporary pavement marking may also be made from a mixture of high quality polymeric



materials and pigments, with glass beads throughout the pigmented portion of the film,



and a reflective layer of high index of refraction glass beads bonded to the top surface.



The film shall be precoated with a pressure-sensitive adhesive. A non-metallic medium



shall be incorporated to facilitate removal. Unless otherwise specified, the temporary



pavement marking shall be 4 inches wide and the reflectorizing glass beads shall have an



index of not less than 1.90.



The materials used shall be capable of being easily applied and removed. The contractor



shall be required to demonstrate that the properly applied pavement marking adheres to



the roadway under climatic and traffic conditions normally encountered in the



construction work zone.

505
CONCRETE PAVEMENT


The installation of concrete pavement, including materials, equipment, foundation and


construction methods shall be in conformance with Section 601, "Concrete Pavement" of the NDOR


Standard Specifications, except as modified herein or as modified by the


approval of the City Engineer.


Section 600 of these Standards and Specifications must be followed for concrete work. Concrete


pavements shall be installed as shown on the approved plans or as approved by the City


Engineer. When concrete pavement is constructed on a curve, flexible forms shall be used unless


otherwise directed by the City Engineer. The Responsible Party shall furnish steel pins to use


in setting grades for concrete pavement.


505.1
Portland Cement Concrete Pavement



This material shall consist of a mixture of coarse and fine aggregates, Portland cement,



water and other materials or admixtures as required. NDOR Class "47-B" mix shall be used.



1.
Portland cement shall comply with the NDOR requirements. The type of cement shall




be Type I or Type II Low Alkali. Table 2.2.3 in Chapter 2.2 of ACI 201 indicates




recommendations for sulfate resistance.



2.
Fine aggregates shall meet NDOR Standard Specifications.



3.
Coarse aggregates shall meet NDOR Standard Specifications.



4.
Fly Ash shall comply with NDOR Standard Specifications, if use is approved by City




Engineer.



5.
Water shall meet the requirements of NDOR Standard Specifications.



6.
Air entraining and chemical admixtures shall meet the requirements of NDOR Standard




Specifications. No chloride containing additives shall be permitted.



7.
Curing materials shall be white pigmented liquified membrane curing compound and




meet the requirements of AASHTO M 148.



8.
Reinforcing steel shall meet the requirements of NDOR Standard Specifications,




grade 40 minimum.



9.
Minimum compressive strength shall be 4000 psi; minimum modulus of rupture or




flexural strength shall be 600 psi.


505.2
Aggregate Base Course Material



If aggregate base course is required it shall be specified in the project special



provisions.


505.3
Subgrade Investigation and Pavement Design Report



If the current City Engineer's report on Standard Thickness for Asphalt and Concrete



Streets does not include the area to be paved, the City Engineer may require a Subgrade



Investigation and Pavement Design Report.

506
APPURTENANT CONCRETE STRUCTURES


506.1
General



Curb, curb ramps, gutter, sidewalk, cross pan, and driveway construction shall conform to



all applicable provisions of these Standards and Specifications and detail drawings.


506.2
Materials



(a)
Concrete Cement




All concrete cement materials, reinforcing steel, and concrete work shall conform




to the requirements of Section 600 of these Standards and Specifications.



(b)
Forms




Forms may be wood or metal and shall have a depth equal to or greater than the




slab thickness. The face of curbs shall be formed, unless otherwise permitted by




the City Engineer. Forms shall have a cross section and strength and be secured




so as to resist the pressure of the poured concrete without springing or settlement.




The connection between sections shall be performed by a method in which the joint




thus formed shall be free from movement in any direction. Each section of form shall




be straight and free from warps or bends. The maximum deviation of the top surface




shall not exceed 1/8 inch and the inside face not more than 1/4 inch from a straight




line in ten feet. Approved flexible forms may be used for construction.


506.3
General Requirements



(a)
Curb and Gutter Section




The section to be constructed shall be as identified on the approved plans or as




shown on the detail drawings.



(b)
Sidewalks and Bikeways




Sidewalks shall be four inches thick if detached, or six inches thick if attached




and constructed to the dimensions shown on the approved construction plans. All




areas of sidewalk that shall be crossed by driveways shall be constructed with six




inch thick concrete. Bikeways shall be a minimum of five inches thick.



(c)
Crosspans and Curb Return Fillets




Crosspans and curb return fillets shall be six inches thick in residential areas




and eight inches thick in commercial and industrial areas. Typical cross pan




sections are shown on the detail drawing. Where unusual conditions prevail,




additional reinforcing steel and special joints may be required by the City




Engineer.



(d)
Curb Cuts and Driveways




In commercial and industrial areas, curb cuts shall be provided at all driveway




locations and at additional locations, as shown on the approved plans. Construction




of curb cuts and spacing shall be as shown on the detail drawings.



(e)
Curb Ramps




Curb ramps shall be included on all new construction and reconstruction of curbs.




Curb ramps shall be constructed as shown on the detail drawing.


506.4
Construction Requirements



(a)
Staking and Grade Control




Control stakes shall be set by field parties under the supervision of a Nebraska




registered professional engineer or land surveyor provided by the Responsible




Party or by the City Engineer. These field parties shall be available to check field




control and to provide assistance to the Responsible Party. A set of approved plans




shall be kept on the job site at all times by the Responsible Party. All survey data




shall be provided to the City upon request.




It shall be the responsibility of the Responsible Party to maintain the grade and




alignment as shown on the approved plans. The alignment and grade elevation of




forms shall be checked, and any necessary corrections shall be made before placing




the concrete. When any form has been disturbed or any subgrade thereunder has become




unstable, the form shall be reset and rechecked.



(b)
Excavation and Embankment




Excavation or fill shall be made to the required grade, and the base on which the




curbing section is to be set shall be compacted to a smooth, even surface. All




material placed in fill and the top six inches of the subgrade in cut sections




shall be compacted to at least 95 percent of maximum dry density as determined by




ASTM D-698 or AASHTO T-99. Where spongy, frozen or unsuitable materials are




encountered which shall not provide a stable subgrade, the material shall be removed




and replaced with suitable material and compacted to the specified density.




The subgrade shall be compacted within the forms by a vibratory compactor or




other approved method whenever any loose subgrade material is present. Immediately




prior to placing the concrete, the subgrade shall be tested for conformity to the




specified cross section. Materials shall be removed or added to bring all portions




of the subgrade to the correct elevation. The subgrade shall be thoroughly compacted




and again tested for proper cross section. Concrete shall not be placed on any




portions of the subgrade that has not been inspected by the City Engineer, or




designee, for correct elevation and proper compaction. The subgrade shall also be




cleared of any loose material that may have fallen on it.




The subgrade shall have proper moisture content to a depth of six inches at the time




the concrete is placed. It shall be thoroughly wetted a sufficient amount of time in




advance of the placing of the concrete to insure there shall be no puddles or




pockets of mud when the concrete is placed.



(c)
Form Setting




Forms that have become worn, bent, or broken shall not be used. The Responsible




Party shall have set and graded a minimum length of 300 feet of forms prior to




placing concrete. In cases where the length of one run is less than 300 feet, the




Responsible Party shall set and grade forms for the entire run.




On curves with radii of 200 feet or less, flexible forms which can be readily




formed to the desired radius shall be used. Face forms shall be performed to the




proper radius. In any case, care shall be exercised to insure the maintenance of




the required cross section around the entire radius.




The Responsible Party shall provide an approved metal straight edge, 10 feet in




length, to check the alignment of the forms prior to placing the concrete and also




to check the concrete surface during the finishing operation.




Forms shall remain in place at least 12 hours after concrete has been placed against




them, or for a longer period if so directed by the City Engineer. Crowbars or other




heavy tools shall not be used against green concrete in removing the forms. Forms




shall be thoroughly cleaned before reoiling and reuse. Forms shall be thoroughly




coated with an approved form release agent prior to placement of concrete.



(d)
Concrete Placement




When placed in the forms the concrete shall be properly graded with the forms and




shall at no time deviate more than one-quarter inch from a straight edge 10 feet in




length. The concrete shall be placed on damp but not wet or muddy subgrade. The




operation of depositing the concrete and compacting it shall be conducted so that




the concrete shall be smooth and dense, free from honeycomb and free from pockets




of segregated aggregate. Sections of segregation or honeycomb revealed by removal of




the forms shall be removed and replaced or otherwise repaired to the satisfaction of




the City Engineer. At the end of the day, or in case of an unavoidable interruption




of more than 30 minutes, a transverse construction joint shall be placed at the




point of stopping work, provided that the section on which work has been suspended




shall not be less than five feet. Sections less than five feet in length shall be




removed. Concrete shall not be placed when the weather is stormy, dusty, or




otherwise inclement to the point that it precludes good workmanship.



(e)
Joints




All joints shall be constructed straight and plumb and shall extend through the




entire section from edge to back and and to depths specified herein.




1.
Expansion Joints: Expansion joint filler, which is one-half inch thick,





performed, nonextruding bituminous-treated fiber board conforming to AASHTO





Specification M-213, shall be used to form transverse expansion joints.





Expansion joints shall be constructed at each tangent point of the curb radius,





at each end of valley gutters, at approximately 150 foot intervals on tangent,





or at other points as may be directed by the City Engineer. Expansion joints





shall be formed at the contact of the new construction with concrete driveways,





intersecting sidewalks, or other unyielding structures unless otherwise





directed.




2.
Block Joints: The curb and gutter or curbwalk shall be divided into blocks not





less than five feet nor more than 8 feet long using metal templates not less





than one-sixteenth inch nor more than one-quarter inch thick. Templates shall





be a minimum of four inches deep. The block length to be used shall be approved





by the City Engineer prior to starting construction and shall be maintained





constant throughout the project. The templates shall be designed to attach





securely to the forms in such a manner as to prevent movement while the





concrete is being placed and consolidated. Templates shall be removed prior





to the concrete taking its initial set.





If curbing machine or other methods not requiring the use of templates are





approved, dummy joints formed by a jointing tool or other acceptable means





shall be used. Dummy joints shall extend into the concrete for at least 1/3





of the depth and shall be approximately one-eighth inch wide.




3.
Construction Joints: As required at the end of a day's run, construction joints





shall be made at right angles to the longitudinal axis of the curb and gutter





and shall be located at the regular spacing designated for block joints unless





otherwise specifically permitted by the City Engineer. In no case shall any





length of curb and gutter be less than five feet between joints. Construction





joints shall be formed by use of a bulkhead or divider which shall be removed





before continuing with the next run. The construction joints shall be edged to





form a recess for sealing compound similar to that for expansion joints.



(f)
Finishing




Where applicable, finishing shall be done with a metal screed designed to give




proper shape to the section as detailed. Particular care shall be used to finish




the gutter flowline to a true, uniform grade. When using face forms, they shall be




left in place until the concrete has hardened sufficiently so that they can be




removed without injury to the curb.




The Responsible Party shall use at all times, a 10 foot straightedge for finishing




curb and gutter sections. When irregularities are discovered, they shall be




corrected by adding or removing concrete. All disturbed places shall be floated with




a wooden or metal float which is not less than three feet long and not less than six




inches wide, and again straightened. No water or cement shall be added to the




surface of the concrete to aid in finishing. Before final finishing is complete and




the concrete has taken its initial set, edges of the concrete and joints shall be




carefully finished with an edger having an 1/8 inch radius. Concrete shall be




finally finished with a wood float and lightly broomed to a slightly roughened




surface. On grades less than one percent, the Responsible Party shall check for




depressions before final finish so that no water holes exist. Any water holes or




"bird baths" larger than one square foot and deeper than 3/8 inch shall be cause




for removal and replacement of the defective sections of concrete.



(g)
Curing




Curing shall be accomplished in accordance with these Standards and Specifications



for concrete work (Section 600).



(h)
Protection Against Vandalism




It shall be the responsibility of the Responsible Party to protect all concrete




work against damage or vandalism. When required, a guard shall be stationed over




fresh work until the concrete is sufficiently set to prevent its being marked by




plastic deformation of the exposed surface of the concrete. Expense of the guard




shall be borne by the Responsible Party. Concrete damaged in any way by vandals




shall be removed and replaced at the Responsible Party's expense.



(i)
Cleanup




Within 48 hours after forms are removed, the area behind the sidewalk or curb shall




be cleaned, backfilled and graded to provide a smooth even surface, equal to or




better than the pre-construction condition.



(j)
Concrete Testing




Routine testing shall be accomplished in accordance with these Standards and




Specifications, Section 600. In the case of questionable concrete materials or work,




the City Engineer may direct that core tests be made on all questionable concrete




placement. The expense of the tests shall be borne by the Responsible Party. If the




concrete tested shows inadequate strength or other deficiencies, it shall be




removed and replaced by the Responsible Party at his expense. If any core shows a




deficiency of thickness greater than one-half inch, exploratory cores shall be




taken in five foot increments, and all concrete deficient more than one-half inch




shall be removed and replaced by the Responsible Party.

507
INSPECTION


507.1
General



All work shall be inspected by the City. Whenever any work is not performed in accordance



with City requirements, the City Engineer shall give the Responsible Party written notice



listing deficiencies to be corrected. If the deficiencies are not corrected within the



time limit specified in the notice, the City Engineer may evoke enforcement options



authorized by City ordinance and resolution, or bonds under which the work be being



performed.


507.2
Required Inspections



Adequate inspections assure compliance to City requirements and are the basis for the



City's recommendation that said streets be given initial acceptance and for release of



bonds. It is the responsibility of the Responsible Party to contact the City Engineer



48 hours in advance of the required inspections. Required inspections include:



1.
Culverts - trenching, grade, bedding, installation, backfill and compaction.




Inspection to be requested when backfill is completed to one-half the depth of




the culvert.



2.
Concrete - finished excavation, grade, forming, reinforcing steel.



3.
Structures - concrete pour, surface finish, and test cylinders. Three inspections




are required: (1) prior to placing steel; (2) prior to concrete pour; and (3) after




final pour.



4.
Street - five inspections are required: (1) subgrade; (2) subbase; (3) base course;




(4) prime, and (5) paving, all of which are required prior to proceeding with the




next phase. Locations of required samples for testing shall be designated by the




City Engineer.


507.3
Required Testing



When required by the City Engineer, a recognized and approved testing firm shall certify



the quality of materials or construction. All testing shall be by recognized methods as



specified in these Standards and Specifications, and shall be at the Responsible Party's



expense or as directed by the City Engineer.


507.4
Utility Installations



Prior to the installation of street subbase, base, paving and concrete materials, utility



installations shall be made, service lines stubbed to the right-of-way line, placement of



conduit, and all trenches shall be backfilled and properly compacted.


507.5
Street Lighting



At the time of inspection, all street lights shall be in place as shown on the approved



plans and shall be operating as set forth in subsection 707.5 of these Standards and



Specifications.

508
ROADWAY INSPECTION AND TESTING


508.1
General



NDOR Standard Specifications, most recent edition, special provisions and revisions



thereto and as amended by the City Engineer shall apply.



All test and inspection results performed by the testing firm in the employment of the



Responsible Party shall be submitted to the City Engineer or his field representative



at the time of testing or within fifteen working days after the testing or retesting



date.


508.2
Inside Rights-of-Way



Any work performed inside right-of-way and associated easements shall be tested by a



materials testing firm which employs a full time Professional Engineer, registered in



the State of Nebraska, who directly supervises work of the firm. Concrete technicians



must be ACI or equivalent Level I technicians. The costs of testing and associated



reporting are paid by the Responsible Party or as directed by the City Engineer.


508.3
Test Listing



The testing of all materials and construction shall be in conformance with the



appropriate AASHTO and ASTM specifications. A partial list of approved testing methods



includes:



TEST                                AASHTO         
ASTM



Atterberg 
T 89 & T 90
D 4318



Gradation Analysis
T 27
D 422



  (except hydrometer)



CBR


T 193
---



R-value (subgrade & base)
T 190
D 2844



Marshall Stability
T 245
D 1559



Rt value

T 246
D 1560



Compaction Curve (standard)
T 99
D 698



Compaction Curve (modified)
T 180
D 1557



Compaction Curve (CTAB)
T 134
---



Field Density Test (Sand Cone)
T 191
D 1556



Field Density Test (Nuclear)
T 238/T 239
D 2922/D 3017



Field Density Test (Balloon)
T 205
D 2167



Concrete Slump
T 119
D 143



Concrete Air Content
T 152
D 231



Concrete Field Specimens
T 23
D 31



Concrete Compressive Strength
T 22
D 39



Concrete Sampling
T 141
D 172



Strength of Soil-Lime Mixtures
T 220
---



Asphalt Flow
T 245
D 1559



Voids

T 245
D 1559


508.4
Roadway Subgrade Preparation



(a)
Compaction




The subgrade shall be free of organic material and shall be scarified to a minimum




depth of six inches, or as stated in the Pavement Design Report, moisture treated




to within two percent of optimum moisture content and compacted. Table 500-10 shall




be used to determine the compaction.



(b)
Testing




Field moisture-density tests using acceptable methods shall be required at random




locations at the rate of each 250 lineal feet of paving for each travel lane.

                                             TABLE 500-4

                                      MOISTURE-DENSITY CONTROL





 
AASHTO T 99
AASHTO T 180






Minimum Relative
Minimum Relative




Soil Classification
Compaction
Compaction




(AASHTO M 145)
Percent
Percent




A-1

100
95




A-3

100
95




A-2-4
100
95




A-2-5
100
95




All Other
95
90



(c)
Final Proof-Rolling




After the subgrade has been compacted, tested and found to meet specifications, the




entire subgrade shall be proof-rolled with a heavily loaded vehicle. The vehicle

 


must have a certified loaded single axle weight of at least 18,000 pounds and a tire




pressure of 90 psi. Subgrade which is pumping or deforming must be reworked,




replaced or otherwise modified to form a smooth, stable, non-yielding base of




subsequent paving courses. The City Engineer shall be notified at least 48 hours




before final proof-rolling.



(d)
Acceptance




The results of field density tests and proof-rolling shall be submitted and reviewed




by the City Engineer. Provided all tests are acceptable, compaction shall be




approved for the placement of next paving course. Should testing indicate




unsatisfactory work, the necessary reworking, compaction or replacement shall be




required prior to continuation of the paving process. The approval is valid for 24




hours. Changes in weather, such as freezing or precipitation, shall require




reapproval of the subgrade.


508.5
Lime Treated Subgrade



(a)
Materials




Lime treated subgrade shall be used only where a mix design has been previously




submitted and approved by the City Engineer.


508.6
Aggregate Base Course



(a)
Materials




Aggregate base course materials must be from a currently approved source. The




Responsible Party shall, upon request, provide verification of material properties.



(b)
Placement and Compaction




Materials shall be placed on an approved subgrade which has been proof-rolled within




the past 24 hours and found to be stable and non-yielding. Should weather conditions




change, such as freezing, precipitation, etc., aggregate base materials shall not be




placed until the subgrade is reapproved.




Aggregate base materials shall be placed, moisture treated and compacted as outlined




in Section 305 of the NDOR Standard Specifications.



(c)
Testing




At least one sample of aggregate base course for each 1,000 tons of material placed




shall be tested to determine gradation and Atterberg limits. Should these tests




indicate the material does not meet specifications, the material shall be removed




and replaced.




During placement and compaction, Compaction Curves shall be required for each




material used. Field moisture-density tests shall be taken of each lift of material




at random locations, at approximate intervals of 250 feet in each travel lane. At




least 20 percent of the tests shall be taken within one foot of manholes, valves




and curbs.



(d)
Approval




The results of field density tests shall be submitted and reviewed by the City




Engineer provided all tests are acceptable, the aggregate base course materials,




placement and compaction shall be approved and the next paving course can be




placed. Should testing indicate unsatisfactory work, the necessary reworking,




compaction or replacement shall be required prior to continuation of the paving




process.


508.7
Plant Mix Bituminous Pavement



(a)
Materials




All asphalt, aggregate, fillers and additives shall be combined to form a mix




design. The mix design must be submitted to and approved by the City Engineer.



(b)
Placement and Compaction




Materials shall be placed upon an approved subgrade or previous paving course in




accordance with Section 507 of the NDOR Standard Specifications. Prime or tack coats




shall be applied in accordance with subsection 504.4 of these Standards and




Specifications.




When more than one lift of pavement is required, the joints or seams between lifts




shall be staggered so that joints are separated by at least two feet in the




horizontal direction. Joints in the final wearing course shall not be located in




probable wheel paths.




The bituminous paving mix shall be compacted to at least 95 percent of the mix




determined Marshall density or specified density from Hveem testing to achieve




design strength.



(c)
Testing




During placement and compaction of plant-mix bituminous pavement, observation and




testing shall be on a full-time basis at the expense of the Responsible Party. For




each day of production or each 1,000 tons of material placed a field sample shall




be taken and subjected to Marshall or Hveem testing, extraction and gradation




analysis. The results shall be used to control compaction in the field.




Mix temperatures shall be checked on each truck. Where the temperature does not meet




specifications, the load shall not be placed and shall be removed from the site




entirely.




During compaction, the density of the pavement shall be checked randomly at the




rate of one test for each 250 lineal feet of travel for each lift. Nuclear test




methods are suggested.




Either during or after completion of the paving, the final pavement thickness shall




be determined for the plant mix bituminous pavement using coring, rings or other




acceptable methods. Thickness determination shall be made at random locations at




intervals of approximately 250 feet in each travel lane.



(d)
Approval




The results of field density and laboratory tests shall be submitted and reviewed




by the City Engineer. Provided all tests are acceptable, the asphaltic concrete




materials, placement and compaction shall be approved. Acceptable results shall




be compliance with tolerances for gradation and extraction. Marshall stability




test results shall average 1,500 lbs. or more. Should testing indicate




unsatisfactory work, removal and replacement or overlay work shall be required.




Criteria used to determine satisfactory work shall be all of the following and be




in compliance with the Pavement Evaluation Report:




1.
Ninety percent of core tests must meet or exceed design HBP thickness;




2.
Average of all core tests must meet or exceed design HBP thickness;




3.
All core test thicknesses must exceed design HBP thickness minus 1/2 inch.


508.8
Portland Cement Concrete



(a)
Materials




All aggregate, Portland cement, fly ash, water, admixtures, curing materials and




reinforcing steel shall be combined into a mix design and submitted to, and




approved by, the City Engineer.



(b)
Construction Requirements




Materials shall be proportioned, handled, measured, batched, placed and cured in




accordance with Section 601 of NDOR Standard Specifications.



(c)
Testing



(d)
Placement




During placement of Portland cement concrete pavement, observation and testing shall




be on a full-time basis. For each day of production or 1,000 square yards placed,




aggregate samples shall be obtained for gradation of both the coarse and fine




aggregates.



(e)
Interval




Slump, air content, unit weight and mix temperatures shall be tested three times for




every 1,000 square yards of pavement placed. All tests for slump and air content




shall be on a random basis.



(f)
Cylinders




Four compressive strength cylinders shall be fabricated for each 1,000 square yards




placed. Cylinders shall be tested as follows:





two at seven days





two at 28 days



(g)
Fly Ash




Portland cement and fly ash shall be accepted on the basis of certificates of




compliance and pretesting by NDOR and subject to approval of the City Engineer.




Reinforcing steel, dowels and tie bars shall be accepted by certificate of




compliance and mill reports. Only NDOR approved brands of air entraining agents,




chemical admixtures and curing materials may be used and must be documented.



(h)
Thickness Check




Thickness of fresh concrete must be checked every three hundred (300) lineal feet in




each traffic lane. Any noted deficient areas shall be corrected at that time.




Surface smoothness shall be tested and corrected as necessary according to NDOR




Standard Specifications, Section 601.



(i)
Approval




All test results shall be submitted and reviewed by the City Engineer. Provided all




tests are acceptable, the pavement shall be accepted. Should testing indicate




unsatisfactory work, removal and replacement or grinding shall be required.


508.9
Asphalt Prime and Tack Coats



(a)
Materials




Emulsified asphalt of any of the following grades may be used:





SS-1





SS-1h





CSS-1





CSS-1h




All of these should be diluted 1:1 with water. A certificate of compliance must be




provided by the supplier.



(b)
Application




Prior to prime coat application, the surface should be allowed to dry to




approximately 80 percent of optimum moisture. The asphalt material shall be applied




in the range of 0.20 to 0.40 gallons/square yards.




Tack coat shall be applied where additional HBP is to be placed over existing




asphaltic or Portland cement surfaces. Tack coats shall not be required where HBP




is less than 24 hours old and remains free of dust, dirt or debris. A 1:1 dilution




should be applied at 0.10 gallon per square yard should be used for a tack coat on




existing pavement. A wand, or hand spray nozzle attached to the spray bar can be




used for applying tack to gutter faces, valve boxes, manholes and rings.



(c)
Curing




Curing shall be required for all prime and tack coats. The prime or tack coat shall




be sticky, or tacky, when cured. The length of time required for curing shall




depend on the air temperature, humidity and wind conditions and shall be black when




cured.



(d)
Approval




Prime or tack coat shall be approved by the City Engineer upon acceptance of mill




certifications, visual approval and verification of application rate. Dust or




contamination of prime or tack coats shall require brooming and reapplication.


508.10
Geotextile Fabric



(a)
Fabric




All geotextile fabric shall meet pavement design report criteria and subject to the




approval of the City Engineer.

                                             SECTION 600

                                            CONCRETE WORK
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SECTION 600 - CONCRETE WORK

601
GENERAL PROVISIONS


All concrete work within any street, park, trail or alley rights-of-way or in any part of the


water system, sewage system, parks, and storm drainage system of the City shall meet the


requirements of these Standards and Specifications. Engineering, plans, licenses, permits,


inspection, warranties and acceptance shall be as detailed in these applicable Standards and


Specifications for the type of construction involved.


Permits shall be obtained before work begins. Responsible Party shall give the City Engineer


48 hours notice, and inspection shall be made before placement of concrete can occur. Written


notice of Inspector's approval to place materials shall be obtained by Responsible Party after


inspection has been made and before concrete is placed. Written notice of rejection shall be


given to Responsible Party in the event any aforementioned conditions given by the City Engineer


are not met, and work shall be halted until such time as corrective action is taken. Copies of


the approved drawings and the permit shall be on the job site and available to the Inspector.

602
MATERIALS


Concrete shall be composed of Portland Cement, aggregate, and water, and shall be reinforced


with steel bars, steel wire fabric or fibrous reinforcing where required. No admixture other


than air-entraining agents shall be used without written permission by the City Engineer.


602.1
Cement



All cement used in concrete work shall be Portland Cement conforming to the requirements



of ASTM C-150. In general, Type I or II or I, IILA shall be used in concrete which shall



be in contact with the soil, unless otherwise allowed or directed by the City Engineer.



Cement, which for any reason has become partially set or which contains lumps or caked



cement, shall be rejected.



The Responsible Party shall be responsible for the proper storage of all cement until it



is used. No damaged cement shall be used in the work, and all such cement shall be



immediately removed from the site when so ordered by the City Engineer. When requested



by the City engineer, the Responsible Party shall, at his own cost and expense, furnish



the City Engineer with a certificate from an acceptable testing laboratory for each



carload of cement from which cement is taken for use in the work, stating that the



cement meets the requirements of these Standards and Specifications for Portland Cement.


602.2
Water



Water for concrete shall be clean and free from sand, oil, acid, alkali, organic matter,



or other deleterious substances. Water from public supplies or water which has been



proven to be suitable for drinking is satisfactory.


602.3
Admixtures



The Responsible Party shall use air-entraining admixtures for all surfaces of exposed



concrete. The Responsible Party may elect to use another admixture provided the admixture



is specifically approved by the City Engineer. Admixtures to be used for plasticizing,



densifying, or acceleration of hardening of concrete shall, when added to the mixture,



produce a concrete of specified strength in seven day, 14 day, and 28 day tests.



Documented evidence of acceptability shall be required when new or unknown admixtures



are proposed for use. Air-entraining admixtures shall conform to the requirement of



ASTM C-260.


602.4
Fine Aggregate



Fine aggregate shall be composed of clean, hard, durable, uncoated particles of sand,



free from injurious amounts of clay, dust, soft or flaky particles, loam, shale, alkali,



organic matter, or other deleterious matter. Fine aggregate shall be well graded from



coarse to fine and when tested by means of laboratory sieves shall meet the Nebraska



Department of Roads Concrete Aggregate Gradation Table 1015.01 and also conform to AASHTO



M6.




Sieve Size                     Percent Passing




3/8"

100




#4

77-97




#10

50-70




#30

16-40




#100

0-3


602.5
Coarse Aggregate



The coarse aggregate shall consist of broken stone or gravel composed of clean, hard,



tough and durable stone and shall be free from soft, thin, elongated or laminated pieces,



disintegrated stone, clay, loam, organic, or other deleterious matter.



Coarse aggregate shall conform to the NDOR Concrete Aggregate Gradation Table 1015.02



which shall also conform to AASHTO M43.


602.6
Fibrous Reinforcing



(a)
Fibrous reinforcing may be used in Portland Cement concrete to prevent surface




shrinkage cracking.



(b)
The following shall be submitted to the City Engineer:




1.
One copy of manufacturer's printed product data, clearly marked, indicating





proposed fibrous concrete reinforcement materials. Printed data should state





1.5 lbs. of fiber to be added to each cubic yard of each type of concrete.




2.
One copy of manufacturer's printed batching and mixing instructions.




3.
On copy of a certificate prepared by the concrete supplier stating that the





approved fibrous concrete reinforcement materials at the rate of 1.5 lbs.





per cubic yard were added to each batch of concrete delivered to the project





site. Each certificate shall be accompanied by one copy of each batch delivery





ticket indicating amount of fibrous concrete reinforcement material added to





each batch of concrete.



(c)
Fibrous concrete reinforcement shall consist of:




1.
One hundred percent virgin polypropylene fibrillated fibers specifically





manufactured for use as concrete reinforcement, containing no reprocessed





olefin materials. Fibrous concrete reinforcement shall be as manufactured





by Fibermesh Company, 4019 Industry Drive, Chattanooga, Tennessee, 37416,





or approved equivalent. Substitutions may be considered at the discretion





of the City.




2.
Physical characteristics:





(a)    Specific gravity = 0.905 grams per cubic centimeter.





(b)    Tensile strength: 70 to 110.





(c)    Fiber lengths: 1/2", 3/4", 1-1/2", 2" per manufacturer.





(d)    Fibrous concrete reinforcement materials provided by this subsection





       shall produce concrete conforming to the requirements for each type





       and class of concrete required as indicated.





(e)    Construction methods





       1.  Add fibrous concrete reinforcement to concrete materials at the time





           concrete is batched in amounts in accord with approved submittals





           for each type of concrete required.





       2.  Mix batched concrete in strict accord with fibrous concrete





           reinforcement manufacturer's instruction and recommendations for





           uniform and complete dispersion.





(f)    Concrete placing and finishing. Place and finish concrete materials as





       specified in subsection 605 and 607.

603
MIXING


603.1
General



All concrete shall be thoroughly mixed in a batch mixer of an approved type and capacity



for a period of not less than two minutes after all the materials, including the water,



have been placed in the drum. During the period of mixing, the drum shall be operated at



the speed specified by the manufacturer of the equipment. The entire contents of the



mixer shall be discharged before recharge, and the mixer shall be cleaned frequently. The



concrete shall be mixed only in such quantities that are required for immediate use. No



retempering of concrete shall be permitted. Hand-mixed concrete shall not be permitted



except by written approval of the City Engineer, and then in only very small quantities



or in case of an emergency.


603.2
Design of the Mix



(a)
Proportioning




Proportioning the "dry" constituents of all concrete mixtures shall be accomplished




by weighing. The Responsible Party shall provide adequate and accurate scales for




this work. Scales shall be accurate within the allowable tolerances as prescribed




by state law. The scales shall be sealed by the measurement standards section of




the Nebraska Department of Agriculture at least once each year, each time the




scales are relocated, and as often as the engineer may deem necessary. Scales




shall be operated by weighers certified by the measurement standards section of




the Nebraska Department of Agriculture. The certified weigher shall perform the




duties according to the Nebraska Department of Agriculture's regulations. There




shall be no variance permitted in the minimum cement factor (sacks per cubic




yard) as specified for the calls of concrete. The total quantity of mixing-water




per sack of cement, including free water in the aggregates, shall not exceed the




maximum specified herein. The Responsible Party shall be responsible for developing




the proper proportions of aggregates, cement and water that shall conform to the




various requirements of these Standards and Specifications. Mix design shall be




submitted to the City Engineer, along with at least two sets of certified 28 day




test results, for review and approval. No concrete shall be incorporated into




the work until the proportions are approved by the City Engineer.


603.3
Ready-Mixed Concrete



The use of ready-mixed concrete in no way relieves the Responsible Party of the



responsibility for proportion, mix, delivery, or placement of concrete; all concrete



must conform to all requirements of these Standards and Specifications and ASTM C-94.



Concrete shall be continuously mixed or agitated from the time the water is added until



the time of use and shall be completely discharged from the truck mixer or truck agitator



within 1-1/2 hours after it comes in contact with the mixing water or with the aggregate.



Retempered concrete shall not be allowed.



The City shall have free access to the mixing plant at all times of operation. The



organization supplying the concrete shall have sufficient plant and transportation



facilities to assure continuous delivery of the concrete at the required rate. (The



Responsible Party shall collect delivery, or batch, tickets from the driver for all



concrete used on the project and deliver them to the City Engineer). Batch tickets shall



provide the following information: 1.) weight and type of cement; 2.) weights of fine



and coarse aggregates; 3.) volume (in gallons) of water including surface water on



aggregates; 4.) quantity (cubic yards) per batch; 5.) times of batching and discharging



of concrete; 6.) name of batch plant; 7.) name of Responsible party; 8.) type; 9.) name



and amount of admixture; and 10.) date and truck number.

604
REINFORCING STEEL AND FORMS


Before being positioned, all reinforcing steel shall be thoroughly cleaned of mill and rust


scale and of coating that shall destroy or reduce the bond. Where there is delay in depositing


concrete, reinforcement shall be reinspected and, if necessary, cleaned.


Reinforcement shall be carefully formed to the dimensions indicated on the plans by the cold


bending method. Cold bends shall be made around a pin having a diameter of six or more times


the diameter of the reinforcing bars. Reinforcement shall not be bent then straightened. Bars


with kinks or bends not shown on the plans shall not be used. Precast mortar blocks, or other


non metal supports not approved by ACI shall not be allowed to remain in the concrete


placement.


Reinforcing steel shall be accurately placed and secured against displacement by using


annealed iron wire of not less than No. 18 gauge, or by suitable clips at intersections.


Where necessary, reinforcing steel shall be supported by metal chairs or spacers, precast mortar


blocks, or metal hangers. Splicing of bars, except where shown on the plans, shall not be


permitted without approval of the City Engineer.


Welded wire fabric for concrete reinforcement shall be of the gauge, spacing, dimensions, and


form specified on the plans or detailed drawings and shall comply with "Specifications for


Welded Steel Wire Fabric for Concrete Reinforcement" (ASTM A-741) or "Specification for Welded


Deformed Steel Wire Fabric for Concrete Reinforcement" (ASTM A-497).


Responsible Party shall submit to the City Engineer shop drawings of the reinforcement for his


approval. The City Engineer's approval of shop drawings and bar schedules shall not relieve the


Responsible Party of fulfilling his responsibilities as outlined in the plans and


specifications.


Unless otherwise shown on the plans, the minimum clear cover for reinforcing steel shall be the


following, which is specified in ACI 310, Sec. 5.5:



o Bottom bars on soil bearing foundations and slabs, 3 inches



o Bars adjacent to exposed surfaces or earth backfill:




For bars more than 3/4 inch in diameter, 2 inches




For bars 3/4 inch or less in diameter, 1-1/2 inches



o Interior Surfaces: slabs, walls, joints with 1-3/8 inch diameter or smaller, 3/4 inches


Whenever necessary, forms shall be used to confine the concrete and shape it to the required


lines. Forms shall have sufficient strength to withstand, without deformation, the pressure


resulting from placement and vibration of the concrete. Forms shall be constructed so that the


finished concrete shall conform to the shapes, lines, grades and dimensions indicated on the


approved plans. Any form which is not clean and has not had the surface prepared with a


commercial form oil that shall effectively prevent bonding and that shall not stain or soften


concrete surface shall not used.


Plywood forms, plastic coated plywood forms, or steel forms shall be used for all surfaces


requiring forming which are exposed to view, whether inside or outside any structure. Surfaces


against backfilled earth, interior surfaces of covered channels, or other places permanently


obscured from view, may be formed with forms having sub-standard surfaces.


Forms shall not be disturbed until the concrete has hardened sufficiently to permit their


removal without damaging the concrete or until the forms are not required to protect the


concrete from mechanical damage. Minimum time before removal of forms after placing concrete


shall be one day for footings and two days for all other concrete except in curbs, gutters,


sidewalks and pavements. The use of slip forms and concrete paving machines shall be allowed,


with approval of the City Engineer.

605
PLACING CONCRETE


The subgrade shall be excavated or filled to the required grades and lines. All soft, yielding,


or otherwise unsuitable material shall be removed and replaced with suitable material. Filled


sections shall be compacted and compaction shall extend a minimum of one foot outside the form


lines.


The subgrade shall be compacted to the density shown on the plans and trimmed to provide a


uniform surface at the correct elevation.


Before depositing concrete, debris shall be removed from the space to be occupied by the


concrete and the forms, including any existing concrete surfaces, shall be thoroughly wetted.


Concrete shall not be placed until all forms and reinforcing steel have been inspected and


approved by the City Engineer. Concrete shall be handled from the mixer to the place of final


deposit as rapidly as possible by methods which prevent separation or loss of ingredients. The


concrete shall be deposited in the forms as nearly as practicable in its final position to


avoid rehandling. It shall be deposited in continuous layers, the thickness of which generally


shall not exceed 12 inches. Concrete shall be placed in a manner that shall avoid segregation


and shall not be dropped freely more than five feet. If segregation occurs, the City Engineer


may require the concrete to be removed and replaced at the Responsible Party's expense.


Concrete shall be placed in one continuous operation, except where keyed construction joints


are shown on the plans or as approved by the City Engineer. Delays in excess of 30 minutes may


require removal and replacement of that pour, as determined by the City Engineer.


605.1
Vibrating



Concrete shall be thoroughly compacted and/or vibrated. All concrete shall be compacted



by internal vibration using mechanical vibrating equipment, except that concrete in



floor slabs, sidewalks, or curb and gutter, not poured against form linings, shall be



either tamped or vibrated. Care shall be taken in vibrating the concrete to vibrate



only long enough to bring a continuous film of mortar to the surface. Vibration shall



stop before any segregation of the concrete occurs. Mechanical vibrators shall be an



approved type as specified in ACI Publication 309, Chapter 5. Vibrators shall not be



used to move or spread the concrete.



Any evidence of the lack on consolidation or overconsolidation shall be regarded as



sufficient reason to require the removal of the section involved and its replacement



with new concrete at the Responsible Party's expense. The Responsible Party shall be



responsible for any defects in the quality and appearance of the completed work.


605.2
Workability



The consistency of concrete shall be kept uniform for each class of work and shall



be checked by means of slump tests or Kelly ball tests. The workability of the concrete



shall be varied as directed by the City Engineer. At all times concrete shall have a



consistency such that it can be worked into corners and angles of the forms and around



joints, dowels and tie-bars by the construction methods which are being used without



excessive spading, segregation or undue accumulation of water or latent material on the



surface. If, through accident, intention, or error in mixing, any concrete fails to



conform to the proportions of the approved mix design, such concrete shall not be



incorporated in the work but shall be properly disposed of off the project site as



waste material at the Responsible Party's expense. No water may be added at the job



site without permission of the City Engineer. If approval is obtained and water is



added at the job site, slump tests shall be run and test cylinders cast following the



addition of the water. Any expense incurred in excess of ordinary tests shall be



borne by the Responsible Party.

606
JOINTS


606.1
Materials



Joint materials shall conform to AASHTO, ASTN Specifications according to type as



follows:







AASHTO        
ASTN



Concrete joint sealer, hot poured elastic or 
M 173          D1190-74



approved Cold Pour or an approved equivalent



Performed expansion joint filler (Bituminous Type)
M 33           D994-71



Preformed sponge rubber and cork expansion
M 153          D1752-67



joint fillers



Preformed expansion joint fillers

M 213          D1751-73



nonextruding and resilient bitumen


606.2
Spacing



(a)
Expansion Joints




Expansion joint material shall be provided at the following locations and shall be




in place prior to the placing of concrete:




1.
At each end of curb return.




2.
At both edges of driveway.




3.
Between back of sidewalk and driveway slab or service walk.




4.
Between new concrete and existing masonry buildings.




5.
As shown on the drawings.




6.
As directed by the City Engineer.




7.
Between new and existing concrete.




8.
Every 100 feet in sidewalk, curb and gutter when handformed.




9.
Every 200 feet in sidewalk, curb and gutter when placed slip formed.




10.
Inlets



(b)
Contraction Joints




Transverse joints shall be placed at maximum intervals not to exceed twice the




spacing, in feet, of the thickness in inches, to control random cracking; joints




shall be formed, sawed, or tooled to a minimum depth of 1/4 of the total thickness.




If divider plates are used, the maximum depth of plates shall not be greater than




one-half depth at the finished surface and shall be no less than 15/16 inch.



(c)
Tool Joints




Tool joints shall be spaced as follows:




1.
Not more than 10 feet nor less than five feet apart in curb and gutter and





combination curb-walk.




2.
Not more than the width of the sidewalk (up to eight feet), nor less than five





feet apart in sidewalk.




3.
At least two joints, equally spaced at not greater than 10 foot intervals as





applicable in driveways.




4.
As directed by the City Engineer.

607
FINISHING AND CURING


Exposed faces of curbs and sidewalks shall be finished to true-line and grade as shown on the


plans. Surface shall be floated to a smooth but not slippery finish. Sidewalk and curb shall


be broomed or combed and edged, unless otherwise directed by the City Engineer. After completion


of brooming and before concrete has taken its initial set, all edges in contact with the forms


shall be tooled with an edge having a 3/8 inch radius. No dusting or topping of the surface or


sprinkling with water to facilitate finishing shall be permitted.


Immediately following the removal of the forms, all fins and irregular projections shall be


removed from all surfaces except from those which are not to be exposed or are not to be


waterproofed. On all surfaces, the cavities produced by form ties, honeycomb spots, broken


corners or edges, and other defects, shall be thoroughly cleaned, moistened with water and


carefully pointed and trued with a mortar consisting of cement and fine aggregate. The surface


shall be left sound, of acceptable finish, even, and uniform in color. Mortar used in pointing


shall not be more than 30 minutes old. All construction and expansion joints in the completed


work shall be left carefully tooled and free of all mortar and concrete. The joint filler shall


be left exposed for its full length with clean and true edges. Any surface determined to be not


acceptable by the City Engineer shall be removed and replaced by the Responsible Party, at no


expense to the City.


Fresh concrete shall be adequately protected from weather damage and mechanical injury during


the curing periods. Curing processes described herein may be used at the option of the City


Engineer. The selected curing process shall be started as soon as it can be done without injury


to the concrete surface. The use of a membrane curing compound is required.


The following curing procedures may be used subject to the approval of the City Engineer:



1.
Ponding (for slabs or footings)



2.
Spraying



3.
Wet burlap, earth, or cotton mats



4.
Waterproof paper or polyethylene plastic cover


Membrane curing compound shall not be used when the concrete surface shall be painted. The type


of membrane curing compound shown shall not permanently discolor the concrete surface. Where


membrane curing compound is not used, the curing process shall be carefully adhered to as


follows:



1.
Surfaces being wetted by ponding, spraying, or wetted material shall be kept




completely wetted, with an excess of free water on the surface, at all times for the




first 72 hours. After this period, but for the remaining four days, a wetting




schedule shall be followed whereby the concrete is wetted on a schedule approved by




the City Engineer.



2.
Surfaces being protected by waterproof paper or polyethylene plastic cover shall




receive special attention during the first 72 hours to insure there is actually free




moisture on the surface of the concrete under the waterproof surface. The engineer




may require the removal of the cover and a wetting of the surface when, in his




judgement, there is insufficient moisture for curing. After the first 72 hours the




cover shall be kept tightly in place for the remainder of the curing period.

608
PROTECTION


608.1
Cold Weather Concreting



During extreme weather conditions, placing of concrete shall be permitted only when the



temperature of the concrete placed in the forms shall not be less than 60 degrees F, nor



more than 90 degrees F. To maintain this temperature range, the Responsible Party shall



provide acceptable heating apparatus for heating the aggregates and the water. Concrete



may be placed when the air temperature in the shade is 40 degrees F, and rising. No



concrete shall be placed, regardless of the present temperature, when the weather



forecast promises freezing weather before final set of the concrete unless special means



of heating and protection are used. Protection against freezing is the Responsible



Party's responsibility regardless of the weather forecast or climatic conditions at the



time of placing.



Small structures and slabs may be protected by completely covering fresh concrete with



dry straw and canvas to a depth that insures protection. Material shall be secured to



prevent displacement by the elements. Large structures or vertical walls shall be



protected against freezing by enclosing the structure and heating with salamanders,



heaters, or other devices capable of providing uniform and even heat throughout the



structure.



Concrete placed in cold weather shall be protected from extreme temperatures as follows:



1.
A temperature of at least 50 degrees F for the first 72 hours shall be maintained.



2.
After the first 72 hours and until the concrete is seven days old, it shall be




protected from freezing temperatures.



3.
Concrete adjacent to heaters or salamanders shall be insulated from direct heat




of the unit which may dry it out prior to being properly cured.



4.
Temperatures shall be measured by maximum and minimum thermometers, furnished by




the Responsible Party and installed adjacent to the concrete.



Concrete slabs shall not be placed, regardless of temperature conditions, if the



supporting ground is frozen or contains frost. Use of salt or other additives to



prevent concrete from freezing shall not be allowed. Concrete which has been frozen



shall be completely removed and replaced as directed by, and to the satisfaction of,



the City Engineer.


608.2
Hot Weather Concreting



Except by written authorization, concrete shall not be placed if the temperature of the



plastic concrete cannot be maintained at 90 degrees F, or lower. The placement of



concrete in hot weather shall comply with ACI 305.

609
MISCELLANEOUS


609.1
Repairs



After stripping of the forms, if any concrete is found to be not formed as shown on the



drawings or is out of alignment or level, or shows a defective surface, it shall be



considered as not conforming with the intent of these Standards and Specifications and



shall be removed and replaced by the Responsible Party at his expense unless the City



Engineer gives written permission to patch the defective are. In this case, patching



shall be done as described in the following paragraphs. Defects that require replacement



or repair are those that contain honeycomb, damage due to stripping of forms, loose



pieces of concrete, bolt-holes, tie-rod holes, uneven or excessive ridges at form



joints, and bulges due to movement of the forms. Ridges and bulges shall be removed by



grinding. Honeycombed and other defective concrete that does not affect the integrity of



the structure shall be chipped out, and the vacated areas shall be filled in a manner



acceptable to the City Engineer. The repaired area shall be patched with a non-shrink,



non-metallic grout with a minimum compressive strength of 5,000 psi in 28 days. All



repair areas treated with an epoxy bonding agent shall have the approval of the City



Engineer before the repair filling is placed.



Bolt-holes, tie-rod holes, and minor imperfections as approved by the City Engineer,



shall be filled with dry-patching mortar composed of one part Portland cement to two



parts of regular concrete sand (volume measurement) and only enough water so that



after the ingredients are mixed thoroughly, the mortar shall stick together on being



molded. Mortar repairs shall be placed in layers and thoroughly compacted by suitable



tools. Care shall be taken in filling rod and bolt holes that the entire depth of the



hole is completely filled with compacted mortar. The mortar mix proportions described



above are approximate.



Those areas with excessive deficiencies as determined by the City Engineer shall be



removed and replaced at the Responsible Party's expense. Where repairs are made in



existing sidewalks, all edges of the old sidewalk allowed to remain shall be sawcut to



a minimum depth of two inches. No rough edges shall be permitted where new construction



joins the old section. Unless directed by the City Engineer, no section less than five



feet in length shall be placed or left in place. Where new sidewalk construction abuts



existing sidewalks, the work shall be accomplished so that there is no abrupt change



in grade between the old section and the new work.



No addition to existing sidewalks or other flat work concrete shall be made less than 4



feet in width. Doweling into the existing concrete may be required by the City Engineer.


609.2
Cleanup



The exposed surfaces of the concrete shall be thoroughly cleaned upon completion of the



work, and the site shall be left in a neat and orderly condition.


609.3
Backfilling



When side forms are removed and the concrete has gained sufficient strength, the space



adjoining the concrete shall be promptly backfilled with suitable material, properly



compacted, and brought flush with the surface of the concrete and adjoining ground



surface. In embankments, the backfill shall be level with the top of the concrete for



at least two feet and then sloped as shown on the drawings or as directed by the City



Engineer.



When the area behind the walk is to be paved, a minimum of four inches of asphaltic



surfacing shall be used and shall be constructed in accordance with these Standards and



Specifications. Existing pavement which is damaged during construction shall be repaired



by the Responsible Party at his expense. The first two feet of patching to match existing



asphalt or concrete shall be the Responsible Party's responsibility.


609.4
Testing



(a)
General




The requirements of this section shall apply to testing services for all concrete




curb and gutter, sidewalk, pavement, slope paving, retaining walls, structures, and




for all miscellaneous concrete testing.




Concrete materials and operations shall be tested as directed by the City Engineer




and as herein stipulated. The required testing services shall be performed by a




testing agency approved by the City Engineer and all testing agencies shall meet the




requirements of ASTM E329.




A representative of the testing agency shall inspect, sample, and test material and




production of concrete as required by the City Engineer at the Responsible Party's




expense. When it appears that any material furnished or work performed by the




Responsible Party fails to fulfill specification requirements, the testing agency




shall report such deficiency to the City Engineer and the Responsible Party.




The testing agency shall report all test and inspection results to the City Engineer




and Responsible Party immediately after they are performed. All test reports shall




include the exact location of the work at which the batch represented by a test was




deposited. The report of the strength test shall include detailed information on




storage and curing of specimen prior to testing, the project number, and the




location of the concrete (curb, manhole, inlet, sidewalk, pacing, etc.). All test




reports shall bear the seal and signature of a professional Engineer registered in




the state of Nebraska and competent in the field of concrete testing. Reports not




properly certified shall shall not be accepted.




The testing agency or its representative is not authorized to revoke, alter, relax,




enlarge or release any requirements of these Standards and Specifications, nor




approve or accept any portion of the work.



(b)
Tests Provided by the Responsible Party




The following services shall be performed by the designated testing agency at the




expense of the Responsible Party:




1.
Conduct strength test of the concrete during construction in accordance with





the following procedure: Secure composite samples in accordance with AASHTO





T141; mold and cure specimens from each sample in accordance with AASHTO T23.





The maximum time between sampling and casting the cylinders or beams shall be





45 minutes. One test series shall be taken per 50 cubic yards (or fraction





thereof) of the concrete placed per day, or as directed by the City Engineer.





a.    Lab cured test series: four cylinders, two to be broken at seven days;





      two to be broken at 28 days.




2.
Determine slump of the concrete sample of each strength test whenever





consistency of concrete appears to vary, or when directed by the City Engineer,





in accordance with AASHTO T119.




3.
Determine air content of the concrete sample for each strength test in





accordance with either AASHTO T152 (pressure method), T196 (volumetric method),





or T121 (gravimetric method).




4.
Sample additional concrete at point of placement, and perform other testing or





inspection service as required.




5.
When required by the City Engineer, the Responsible Party shall provide





concrete mix designs, the results of which shall be immediately reported to





the City Engineer. When pumped concrete is to be used, a separate mix design





shall be required. Mix designs shall be in accordance with ACI 211 and 304,





as applicable.




6.
Additional testing and inspection required because of changes in materials or





proportions.




7.
When the work fails to pass inspection or previous tests fail to meet





specifications, additional tests shall be taken as directed by the City





Engineer.




8.
Core samples shall be obtained and tested when samples of fresh concrete were





not obtained and tested in accordance with the provisions of these Standards





and Specifications. Obtaining and testing cores shall be in accordance with





ASTM C42. Concrete in the area represented by a core test shall be considered





adequate if the average strength of the cores is equal to at least 85 percent





of the specified strength, and if no single core is less than 75 percent of





the specified strength. Core holes shall be filled with low slump concrete or





mortar.




9.
Failure of the Responsible Party to furnish testing as herein described shall





be sufficient cause for rejection of the work in question.



(c)
Responsibility of Duties of the Responsible Party




The Responsible Party shall provide the testing agency with the following:




1.
Any labor necessary to assist the designated testing agency in obtaining and





handling samples at the project or from other sources of material.




2.
Provide and maintain for the sole use of the testing agency adequate facilities





for safe storage and proper curing of concrete test specimens on the project





site as required by AASHTO T23.




The use of testing services in no way relieves the Responsible Party of the




responsibility to furnish material and construct in full compliance with these




Standards and Specifications.

610
FLOWCRETE / FLOWFILL CONCRETE


610.1
Specifications



The following is the specification of the flowcrete/flowfill concrete as directed by



the City Engineer.




Mix Properties: (per cubic yard of concrete)




Material               ASTM Specification               Weight




Cement                 ASTM C-150                       42 to 50 lbs.




Sand                   ASTM C-33                        1845 to 1850 lbs.




Aggregate              ASTM C-33                        1700 to 1750 lbs.




Air Entrainment        ASTM C-260                       5.0 ounces




Water                  ASTM C-94                        39 gallons




DESIGN PHYSICAL PROPERTIES:    Slump shall be 6 to 8 inches
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SECTION 700 - TRAFFIC SIGNAL TECHNICAL SPECIFICATIONS

701
GENERAL


This specification describes the minimum design and operating requirements for traffic signal


controller assemblies. The City of Scottsbluff is developing an integrated traffic signal system


that will utilize the features described below. Initially, the system will be coordinating using


"time-base" techniques. Eventually the system will be interconnected with fiberoptic cables and


be supervised by a traffic responsive, closed loop master controller. Accordingly, all


controllers shall be equipped with necessary modules and software for full closed loop operation


utilizing fiberoptic interconnection. The use of external fiberoptic modems will not be allowed.


The controller, conflict monitor, detector amplifiers, cabinet, and auxiliary equipment shall be


as described below and shown in the plans accompanying this request. A closed loop master


controller will be purchased at a later date.

702
TRAFFIC SIGNAL CONTROLLER ASSEMBLY


702.1
General Design Requirements



(a)
The controller unit shall, as a minimum, meet the requirements of NEMA Standard TSI-




1989 parts 13 and 14. The controller unit shall contain, as a minimum, vehicle,




pedestrian and volume density timing on all phases. The controller unit shall also




contain time based coordination as a standard feature. These functions shall be




accomplished through the use of a 16 bit microprocessor to implement the timing




control logic.



(b)
Chassis - The controller unit shall consist of a chassis suitable for shelf




mounting, including processor module, power supply module, input/output module,




display module, keyboard module, and auxiliary input/output module. Space shall be




provided for a communications module for use in a closed loop environment.



(c)
Operator programming and data retrieval shall be by means of a menu driven display




and a keyboard located on the front panel of the unit.




(1)
The display shall be a liquid crystal display (LCD) and contain a minimum of 4





lines with 40 characters per line. The display shall have a 16 range adjustment





of contrast control and backlighted which automatically turns off 10 minutes





after the last key is pressed. The keyboard shall be a domed, tactile feedback,





membrane style keyboard. The display and keyboard shall be functional over the





NEMA temperature range of -34 F to +165 F.




(2)
The keyboard shall include keys which facilitate operation of a menu driven





program. It shall include dedicated cursor arrow keys, page up, page down, main





menu, prior menu, display contrast, run status, backlight control, clear,





enter, help, as well as the digits 0-9 and a decimal point. Generic hexadecimal





keypads will not be accepted. Context sensitive help screens shall be provided





giving a description of the functions on each screen.



(d)
Program data shall be retained in EEPROM, and mounted on a removable program card.




This card shall be suitable for transporting all programming data from one unit to




another, including the current real time and date. The program card shall not exceed




nine square inches and shall include a battery to maintain current time and date




while power is removed.



(e)
Non-program data such as volume log or MOE data may be stored in either battery




backed RAM or EEPROM. Whichever method is chosen, a minimum of 128K of such memory




shall be provided.



(f)
An RS232C connector shall be provided on the front panel to allow for controller to




controller transfer of data, printing of data and for uploading and downloading data




to a computer either directly or via dial-up telephone modem.



(g)
An auxiliary module shall be included to accommodate direct 115 VAC interconnect




based coordination, preemption inputs and outputs, and applications requiring




additional inputs and outputs. A CPC connector (MSD) shall be provided to




interconnect all inputs and outputs associated with the aforementioned functions.



(h)
An auxiliary module shall be included that provides necessary inputs and outputs for




closed loop system operation.




(1)
Modem - Communications with the system master requires a built in modem and





connectors for fiber-optic type cable.




(2)
Auxiliary Input - A separate connector for additional inputs for detectors and





conflict monitor status bits that report back to a central control system.




(3)
RS232C - A connector identical to Section F above allowing an event logging





conflict monitor to report directly to a remote location.



(i)
The chassis shall be constructed so that adequate ventilation is achieved without




any open holes in the top of the chassis. The chassis and circuit boards shall be




designed to allow for normal handling of such components without sustaining damage




due to electro-static discharges. Any disclaimers in the technical manuals or




printed on the chassis or any circuit boards suggesting that special handling is




required or suggesting that the warranty may be voided if subjected to such electro-




static discharges will be considered as evidence of defective design and will be




considered as grounds for rejection of the controller.


702.2
Functional Operation



In addition to those timing intervals and functions defined in NEMA TSI-1989 the



following features shall be provided:



(a)
A dimming input to the controller shall be provided that, when active, shall cause




designated circuits to be pulsed on and off in conjunction with the AC power




source. The result of the corresponding load switch output will be such that the




effective voltage to the signal bulbs will be approximately 70% of the line voltage.




The selection and mode of pulsing (positive or negative half wave) for each circuit




shall be programmed to balance the electrical loads in keeping with good engineering




practice.



(b)
Automatic Min Gap Recall shall be operator selectable. It shall be possible to not




automatically place a call on a phase if the phase reaches its minimum gap. If




enabled, the call would be placed after gap out termination of the phase.



(c)
Soft recall shall provide a recall for the phase(s) programmed, providing no other




serviceable calls are present.



(d)
Simultaneous Gap Out shall be operator selectable. If Simultaneous Gap Out is




enabled (standard NEMA), a phase will restart its passage timer upon demand




regardless of any previous green rest condition. If Simultaneous Gap Out is




inhibited, a phase will not restart its passage timer once it has rested waiting to




cross the carrier under dual ring operation.



(e)
Conditional service selectable for both vehicle and pedestrian calls. In dual ring




operation, vehicle conditional service allows an odd numbered phase to be serviced




out of sequence subject to other critical timing parameters. Pedestrian conditional




service allows pedestrian service if the pushbutton call arrives after the beginning




of green for the phase.



(f)
The overlap phases of an overlap shall be programmable through the keyboard. It




shall be possible to modify the normal operation of the overlap to inhibit green or




yellow indications during special phase colors, such as for right turn overlaps




when on during the through green. It shall also be possible to lag the clearance of




overlaps A-D from their parent phase by a programmable amount, using their own




yellow and red timing. The load switch drivers of any unused phase shall be




programmable as overlap outputs.



(g)
MUTCD Flash. The phases which will be serviced prior to entering MUTCD (planned)




flash and the phases serviced immediately following MUTCD flash shall be




programmable.



(h)
Dynamic control of maximum green time shall be provided on a cycle by cycle basis.




If a phase reaches the programmed maximum two consecutive cycles, the maximum time




is extended by a programmable increment up to a settable upper limit. If the phase




then gaps out two consecutive cycles, the maximum time is decreased by the increment




amount down to the programmed maximum time.



(i)
The ability to charge minimum green, passage time, walk, pedestrian clearance,




maximum green, recall and phase status shall be provided. Up to eight separate




schedules shall be programmable and selected by time of day or coordination program.



(j)
The unit shall provide a minimum of 24 vehicle detectors consisting of the 8




standard NEMA detectors, 8 on MSD and 8 on the communications module. Each detector




shall provide programmable phase assignment, detector switching capability, plus




stretch and delay timing operation.




(1)
Detector diagnostics - The unit shall provide the capability of optionally





monitoring each detector for acceptable operation based on its operation over





a programmable sampling period and range. A detector not meeting acceptance





criteria shall be considered failed. A failed detector can return to normal





status at the end of the next sampling period if it returns to within range





during that period.


702.3
Displays and Keyboard



(a)
Menu Format. The display shall operate in a true menu format whereby the display




lists, in English, various categories from which the user may select. The base




menu shall list the most general category choices such as program mode and real




time status. From this base menu, when a category is selected, a submenu appears




listing further choices such as security code, controller, coordination, time




clock, pre-emption, etc. Each submenu further breaks down the choices into more




specific categories until the specific sections of data can be obtained. The




display shall operate such that a user familiar with traffic terminology, but




unfamiliar with the display can successfully operate the display by following




menu selections.



(b)
Menu Modes. The base menu shall contain, as a minimum, a mode to observe the




controller timing and input/output status; a mode to read or program all settings;




and a utilities mode for data management.




(1)
The utilities menu shall allow the operator to perform as a minimum, the





following functions:





(a)  Loading backup timing for the controller, coordination, or time clock





     data.





(b)  Clearing data to default settings for controller, coordination or time


     


     clock data.





(c)  Transfer data to another unit, personal computer, or printer.


702.4
Time Clock



(a)
General. The internal time clock shall be a yearly programmable device consisting




of programmed event which are assigned to day programs (24 hours), such day programs




being assigned to week programs (7 days), such week programs being assigned to a




year program. The real time clock shall operate on a 99 year calendar.



(b)
Functional




(1)
Time clock coordination control. When enabled to do so, the time clock shall





be able to control the coordination command set, thereby selecting the cycle,





split, offset and system/free status in effect based on day program event





selections.




(2)
Time clock internal function control. When enabled, it shall be possible to





control functions by internal time clock without external wiring. As a minimum,





it shall be possible to control the following functions by time of day:





(a)  Coordination Cycle/Split/Offset





(b)  MUTCD Flash





(c)  Max II select





(d)  Inhibit Max, per ring





(e)  CNA I/II





(f)  Min Recall, all phases





(g)  Vehicle and Ped calls, per phase 1-8





(h)  Vehicle and Ped omits, per phase 1-8





(i)  Call Red Rest mode, per ring





(j)  Omit all Red Clearance, per ring





(k)  Enable Ped Recycle, per ring





(l)  Detector monitor low threshold inhibit





(m)  Detector monitor constant call inhibit





(n)  Enable dual entry





(o)  Conditional service enable





(p)  Simultaneous gap out inhibit





(q)  Disable interconnect (enable time base coord)





(r)  Inhibit volume density operation per phase





(s)  Lag phases 1, 3, 5, 7





(t)  Inhibit overlaps A, B, C, D





(u)  Inhibit Detectors, 1-16





(v)  Select Service Plan, 1-8





(w)  Select Max Plan, 1-8





(x)  Dimming




(3)
Sync reference modes. The coordination cycle in effect, when selected by time





clock, shall be referenced to the time clock by means of a time base reference





and not an input. The unit will automatically correct the cycle counter upon





power-up as well as on command to the time base reference. To provide





flexibility in adapting the unit to synchronize to other types of units, at





least four keyboard selectable methods consistent with industry standards of





sync referencing shall be provided.




(4)
Absolute zero reference. This is a non-once-per-day reference method in which





each cycle shall be individually referenced to a single point in time by a





keyboard initiated reset command. The unit will continuously update its





reference from this point on a cycle by cycle basis. The unit shall be capable





of automatically referencing back a minimum of 100 hours after power outage





without manual reset.




(5)
Time Clock outputs. The unit shall contain at least 13 circuits with outputs





on MSD. A minimum of these shall be general purpose outputs with the remainder





assigned to coordination functions.




(6)
Clock Set. It shall be possible to manually set the time clock for the correct





time to the correct hour, minute, second, year and date. Each output function





shall be capable of being programmed in increments of one second.




(7)
Selection Modes. The unit shall provide a method of choosing the source for





selection of the cycle, split, offset, flash and system commands. The sources





provided shall be manually through the keyboard, time clock, AC interconnect,





communications with time clock backup (closed loop system), or AC interconnect





with time clock backup.


702.5
Coordination



(a)
Coordination Features. The controller unit shall be capable of the following 




coordination features:




(1)
Eight cycles




(2)
Four splits per cycle




(3)
Five offsets per cycle




(4)
Eight permissive periods per split




(5)
Eight force-offs per split




(6)
One pedestrian permissive, or automatic permissive




(7)
One dwell period per cycle



(b)
When using a hardwire interconnect system, any controller unit shall be able to




operate as a Master controller or as a secondary without requiring any changes in




the unit itself.



(c)
Time Base Coordination. The controller unit shall be capable of coordinated




operation in response to internally generated time clock commands selecting cycle,




split, and offset. In this mode the unit shall coordinate with other time base units




in the City of Scottsbluff without need of interconnect. The time clock shall




conform to requirements stated above.



(d)
Offset shall be selected by 115VAC input, FSK input from closed loop system, or by




the internal time clock. Offset transfer shall use either shortway, dwell, or




offset interrupter modes.



(e)
Force-off function shall cause the controller to terminate right-of-way on the




programmed phases. Force-offs shall be maintained until the green terminates.



(f)
Permissive periods shall allow flexibility in determining the beginning of each




non-coordinated phase by releasing HOLD and applying phase omits as programmed.



(g)
Adaptive split control shall allow split selection independent of commands from the




master or time clock. The split timing can be altered due to successive cycles with




phase/s terminated by force-off or by consistent activity of a queue detector on




that phase.


702.6
Preemption



(a)
The controller shall provide preemption capable of generating up to six distinct




sequences including low priority sequences. These sequences shall be either "hold




only" or a "sequence" preemptor that modifies the normal signal operation to suit




special situations required by emergency vehicles, trains, transit busses, etc.



(b)
Each sequence may be assigned a priority that allows higher priorities to override




and prevail over lower priority. Those of the same priority will be answered on a




first come, first serve basis.



(c)
Six preempt outputs shall be provided which will be active when called for by the




preempt sequence.


702.7.
Miscellaneous Features



(a)
Reports. It shall be possible for either the controller or conflict monitor to




record significant events and to generate a report from data logged by the




controller or conflict monitor. These reports can be transmitted to an external




printer or portable computer using the RS232 port on the front of either unit.




Data records shall be time and date stamped and shall include as a minimum, the




following types of records:




(1)
Power on/off, interruption




(2)
Power on self test diagnostics pass/fail




(3)
Conflict Monitor Status (Conflict, Red Fail, etc.)




(4)
On/off status and 8 user defined inputs




(5)
Remote Flash on/off




(6)
Manual Control enable on/off




(7)
Start and end of each pre-empt sequence




(8)
Cycle failure




(9)
Enter/exit system operation




(10)
Flasher failure (2 AC inputs)




(11)
Detector 1-24 out of threshold (Det 17-24=sys)




(12)
Detector 1-24 no activity (Det 17-24=system)




(13)
Detector 1-24 constant call (Det 17-24=system)




(14)
Detector 1-24 Return to normal (Det 17-24=system)




(15)
Phase 1-8 in/out of Detector Max Fail Recall mode



(b)
Measures of effectiveness (MOE) shall be recorded and stored in the controller.




These shall include but not be limited to volume per phase, green utilization,




phase termination, average speed over each detector loop, true speed between




specified detector loops.


702.8
Conflict Monitor



(a)
The conflict monitor shall comply in all aspects to the NEMA Standard TSI, 1989,




Part 6 with 12 input channels. It shall continuously monitor all green, yellow, red,




and walk circuits as well as the voltages within the controller and monitor. Liquid




Crystal Display (LCD) indicators shall be on the front of the monitor to indicate




the active channels, controller output, and the type of failure, if one should




occur. The LCD display shall be visible and operable over the entire temperature




range without the use of heaters or other external devices. The monitor circuitry




shall use microprocessor type logic. The monitor shall be compatible with the




controller and shall be designed and manufactured by the same factory as the




controller.



(b)
In the event of a power failure after a conflict has occurred, the monitor shall




retain in its memory the status of the display. It shall then display the same




indications upon restoration of power.



(c)
Three outputs shall be provided to be used as monitor status outputs. These shall




be available to allow status reporting to a remote location.



(d)
The monitor reset switch shall respond only to momentary operations. If the monitor




is in a fault mode, continuous operation of this switch shall not cause the monitor




to restore to normal signal operation.



(e)
The conflict monitor shall be capable of logging by time and date of occurrence all




types of failures, power on/off, and changes in front panel switch settings. As a




minimum, it shall store at least 140 events at any time. These events along with




current status of front panel switch settings, compatibility card programming and




intersection identification shall be capable of being printed on demand, either




directly from the unit or via a telephone hookup through the host controller to a




remote computer.



(f)
In addition to the basic monitor functions as prescribed by the NEMA Standard, the




following features shall be provided to enhance the safety of the intersection




operation. Each function shall be selectable by a switch on the front panel of the




unit.




(1)
Monitor minimum clearance time. This feature will place the intersection in





flash mode if the clearance intervals are less than a preset minimum time.




(2)
Watch dog monitor. This feature places the intersection in flash if the





controller "hangs-up" due to a failure of the controller microprocessor.




(3)
Individual channel monitoring. If certain combinations of simultaneous





indications (yellow and red, green and yellow, etc.) occur, the monitor shall





register a failure. This feature not only prohibits undesirable multiple





indications of the same channel but also anticipates conflicting displays





before they can occur.




(4)
Fault Re-Initialization. This function shall re-initialize the controller





upon exit from a failure mode either self-correcting or by pressing the





reset button.




(5)
CVM and 24 Volt Latch. This feature will require the reset button to be





pressed in order to clear these failures.


702.9
Loop Detector Amplified



Loop detector amplifiers shall conform to the following requirements.



(a)
Low power C-MOS digital microprocessor design with relay output.



(b)
Completely self tuning--instant upon application of power.



(c)
Loop inductance range--20 to 2500 microhenries.



(d)
Loop frequency--20 to 50 kilohertz with three switch selectable frequencies.



(e)
Sensitivity--0.0025% to 1.35 inductance shift with ten thumbwheel switch selectable




ranges.



(f)
Pulse mode--100 to 150 msec per vehicle. If a vehicle stalls on the loop, remainder




of loop area will detect vehicles two seconds after stall condition. After stalled




vehicle leaves the loop area detector recovers full sensitivity in less than 750




msec.



(g)
Presence mode--minimum of 4 minutes for any vehicle detected.



(h)
Lightning protection--built in protection to withstand a 10 microfarad capacitor




charged to 2000 volts between loop terminals and chassis ground, withstand a 10




microfarad capacitor charged to 1000 volts across open loop terminals.



(i)
Grounded loop--loop isolation transformer to allow operation with a single point




short between loop and ground.



(j)
Reliable operation of amplifier up to one mile from loop.



(k)
If required on Plans, the following timing functions shall be provided:




Delay time--up to 60 seconds in 1 second steps.




Extension time--up to 15 seconds in 0.25 second steps.




Delay override--120VAC applied to pin J.




Both delay and extension timed with digital timer and fully operable at all times




and can be used together.



(l)
All switches and controls on front panel. LED indicator light on front of chassis.



(m)
"Smart" indicator operation to differentiate between normal call status, delay




timing, extension timing, and failed or out of range loop condition.



(n)
If required on Plans, a second output shall be included for obtaining count data




from large area detection loops or for a separate system detector output to master




controller.


702.10
Cabinet



The controller cabinet shall be made of sheet aluminum alloy. The cabinet style and size



shall be a Type P: 55"Hx44"Wx26"D for signal sequence over four phases. The controller



cabinet shall be mounted on a 5' x 8' x 4" P.C. concrete pad.



The following features and accessory equipment shall be included:



(a)
Unpainted natural aluminum finish.



(b)
Gasketed main door with standard lock and 2 keys and doorstop.



(c)
Gasketed police panel door with police lock, 2 keys, flash switch and signal




shutdown switch.



(d)
Thermostatically controlled fan installed in plenum in roof of cabinet. Turn-on




temperature adjustable between 70 and 160 degrees F.



(e)
Filtered air intake near the bottom of the cabinet, designed to prevent the entrance




of dust, insects and blowing rain and snow. Filter removable for cleaning or




replacement.



(f)
Duplex receptacle with ground fault interrupter, lamp base with toggle switch.




Outlet and lamp to be fused ahead of the main circuit breaker.



(g)
Main circuit breaker, line filter, lightning arrestor.



(h)
Solid state flasher conforming to NEMA Standard TSI Part 8, Type 3. Heavy duty flash




transfer relays shall be provided.



(i)
Solid state load switches conforming to NEMA Standard TSI Part 5 shall be provided




in sufficient numbers to provide the sequence shown in the plans. The cabinet




backpanel shall provide for 12 fully wired receptacles for these load switches.




Receptacles shall be hard-wired.



(j)
Fused input for interconnect cable complete with MOV surge protection.



(k)
Maintenance switches inside the cabinet shall include the following:




(1)
Stop Time Control




(2)
Timer Power




(3)
Flash




(4)
Vehicle detector input for each phase in use.




(5)
Pedestrian input for each phase in use.



(l)
Detector harnesses as necessary.



(m)
Relay and photocell to implement night-time dimming.

703
TRAFFIC SIGNALIZATION SYSTEM


703.1
General



All traffic signal supports, traffic and pedestrian signal lights, traffic and pedestrian



actuation equipment shall meet current State of Nebraska Department of Roads



specification except as outlined in these plans and specifications.


703.2
Pole Design



The pole shall be designed to support the signal load shown in the plans plus one



additional signal head per span and shall withstand wind velocities up to 100 mph.



The design weight of the signal head shall be 75 pounds with a surface area of 12.5



square feet.


703.3
Mast Arm Design



The poles shall be designed to support the required signal and luminaire load, mast arms



with 10 lbs. of ice per linear foot, signal and lighting cables and shall withstand



winds with velocities up to 100 mph.



The manufacturer shall state the necessary amount of pole rake necessary for the pole



to set plumb under the required signal and lighting load in the plans.


703.4
General Signalization



(a)
Traffic signal mast arms, luminaire mast arms, luminaire extensions and pole shafts




shall be supplied with 1" I.D. rubber grommets for cable inlets. Signal mast arms




shall also be supplied with 1" rubber grommets for the number of signals specified.




All inlet holes shall be drilled in the field by the contractor.



(b)
Pole caps shall be provided with each pole shaft or luminaire extension, and signal




mast arm.



(c)
All hand holes shall have a minimum opening of 4" x 6". Pole shafts and luminaire




extensions shall be supplied with hand hole covers. The hand hole shall be




reinforced to maintain full strength of the pole.



(d)
Signal mast arms shall have a maximum rise of 5 degrees unloaded and a minimum rise




of 0 degrees at the end of the mast arm when fully loaded.



(e)
Each pole shaft, luminaire extension, luminaire arm and signal arm shall be




furnished with all miscellaneous hardware necessary to complete assembly.



(f)
The pole shaft, luminaire extension, luminaire arm and signal arm shall be




galvanized to comply with ASTM-A123.



(g)
All miscellaneous hardware shall be galvanized to comply with ASTM-A153. (Except




threaded fasteners under 3/8 inch diameter.)



(h)
A grounding nut and service post or ground lug for accommodation of a No. 6 AWG




Copper wire shall be provided on the inside of the pole shaft directly opposite the




hand hole opening. No grounding provisions will be allowed on the hand hole frame.



(i)
Traffic signal poles, mast arms, luminaire extensions, luminaire arms, luminaires,




all signalization and detection equipment, the luminaire and any other miscellaneous




hardware shall meet current State of Nebraska Standards.



(j)
All wiring contained within a signal pole-mast arm-luminaire, pull box, controller,




etc., shall be considered subsidiary to that item of work and will not be paid for




directly.



(k)
The location of all aerial and underground utility facilities may not be indicated




in these plans. Underground utilities whether shown or not will be located and




flagged by the utilities upon request of the contractor. No excavation will be




permitted in the area of underground utilities until all such facilities have been




located and identified tothe satisfaction of all parties. The contractor will be




responsible for protection of all underground and aerial utilities and




constructions.



(l)
All surface materials that are disturbed by excavation and backfilling operations




shall be replaced and restored in kind equal to or exceeding the original condition.



(m)
All material (EXCEPT where stated) shall be furnished and installed by the




contractor except for the controller which the City will furnish and the contractor




will install. The controller will be furnished to the contractor at the City Shop,




1103 3rd Avenue in the City of Scottsbluff, Nebraska. The contractor shall be




responsible for transportation of the controllers to the work sites. The cabinet




shall be supplied along with the controller, by the City.



(n)
The traffic signals shall be of the configuration shown and shall include one piece




black backplates. The signals shall be mounted as shown. All mountings shall be such




that the actual location of the signal mast arm or luminaire can be adjusted in the




field.



(o)
Wiring shall be done in accordance with State and local codes to produce the desired




phasing.



(p)
The construction of this project shall be scheduled and done in such a manner that




the existing traffic control system can be kept in service until the new signals are




ready for use. If during the course of construction it becomes necessary to remove




the existing traffic control device the contractor shall be held wholly responsible




for the costs of any temporary traffic control device the Engineer may require.



(q)
All wiring shall be placed underground in PVC conduit. Where jetting, pushing or




augering is required, RGS conduit may be used. Open cuts will only be allowed




through pavement which is being removed and replaced as part of this project.



(r)
The power supply to the existing traffic signal system shall be adapted by the




contractor for use with the new traffic signals.

704
TRAFFIC POLE FOUNDATION SPECIFICATIONS


704.1
General



The pole foundation shall be round. The excavation shall be to the neat lines of the



foundation, only the top two feet may be formed.


704.2
Reinforcing Steel



#5 rebar - 5/8" x 7'4", 8 per foundation



#5 rebar - 5/8" bar bent as shown, 8 per foundation


704.3
Ground Rod (5/8" x 17')



The ground rod should be placed before the concrete is poured and located as shown in



foundation detail. It shall extend at least eight inches above top of finished foundation



and shall extend a minimum of eight feet into the ground below the foundation.


704.4
Anchor Bolts



Anchor bolts shall be 1-1/2" diameter, 54" long with a 6" hook and shall be threaded.



Each anchor bolt shall be supplied with two hexagonal nuts and two flat washers. Anchor



bolts shall be 50,000 psi minimum yield strength.


704.5
Conduit Bends



Conduit bends shall be 90 degrees. They shall be located a minimum of 30 inches below



ground level. Standpipe conduit 4 inch minimum above top of finished foundation.


704.6
Spare Bend



There shall be a minimum of one spare conduit bend installed in each foundation with



both ends plugged and free of debris and moisture.


704.7
Concrete



Concrete shall be Class 47B.

705
TRAFFIC DETECTION LOOPS


Traffic detection loops shall be saw cut in existing pavement


The location of traffic detection loops shall NOT coincide with any existing alley, drive or


other location where traffic may trigger the loop but not enter the intersection. All front


loops shall be placed adjacent the PC unless stated otherwise. All loop locations shall be


approved by the Engineer prior to placement of the loop.


Loops located in areas where new pavement is installed shall be placed 2" below the paving


section in a 4" sand base course.


Loops located in areas to be overlaid or where no surfacing will be placed shall be sawn into


the existing paving section. The loops shall be sawn into the existing pavement by the


contractor. All sawn cuts will penetrate into concrete where possible. In general, the loop


cuts shall be 3 inches in depth at locations where no overlay will occur and 2 inches at


locations that have been milled prior to an overlay. The width of the cut shall be no less than


3/8 inch.


Saw cuts shall be completely filled with any of the sealants accepted by the Nebraska Department


of Roads for this purpose, or an equivalent approved by the Engineer. Backer Rod will be used to


prevent sealant from bonding to the loop wire.


The loop wire shall be DSI-116 loop wire manufactured by Detector Systems, Inc. or an approved


equal.


The feeder wire shall be DSI-1602 feeder cable manufactured by Detector Systems, Inc. or an


approved equal.


Each traffic detention loop shall have its own feeder cable unless otherwise noted.

706
STREET NAME SIGN


706.1
General



The street name sign shall be two faced, internally illuminated, with photocell.



The sign shall be an FL-SNS-6-800-2-2W, as manufactured by National Sign and Signal



Company, or an approved equal.



The sign and installation shall comply with all City of Scottsbluff codes.

707
EMERGENCY VEHICLE PREEMPTION SYSTEM


707.1
System Description



This specification describes the minimum operating requirements of a siren activated



Emergency Vehicle Preemption system (EVP). The vehicle siren, which is standard equipment



on all emergency vehicles, registers its presence by activating the siren's "yelp" mode.



This system provides a method that allows an emergency vehicle to have priority over



other vehicles and pedestrians at a traffic signal. All approaches to a signal serving



vehicular traffic shall be equipped to provide priority to emergency vehicles. Under no



circumstances shall any vehicular approach to a signal be unprotected. The system



components are as follows:



(a)
detectors (directional microphones) at each signal that detect the imminent arrival




of an emergency vehicle...



(b)
a phase selector located in the signal controller cabinet that processes the input




detector information and produces an appropriate output to the signal controller.



The signal controller will be programmed for the special preemption sequence and timing



necessary for each individual signal. Modern controllers allow considerable flexibility



in developing this sequence and timing but the most common practice is to provide a



"green" priority signal to the emergency vehicle and a "red" signal to all other traffic.



If shown on the plans, a confirmation light shall be installed on each approach that



informs the driver whether the signal actually is under preemption control rather than



normal operation.



The system shall be fully compatible with the EVP system currently used by the City of



Scottsbluff. The system shall be manufactured by Emergency Preemptions Systems, Inc. or



as approved by the Engineer.


707.2
Detailed Requirements



(a)
Detector Devices




The detectors shall be specially designed microphone that are positioned on the

 


traffic signal poles in such a manner that each approach to the signal is adequately




detected. The detectors shall not be affected by fog, rain, ice, snow or other




adverse weather. They shall be directional with an 18 degree cone of sensitivity.




They shall be weatherproof and designed to withstand electrical transients normally




encountered in the ambient outdoor environment. Electrical cable from the detector




to controller cabinet shall be 18 AWG 2-conductor, twisted, shielded pair such as




Belden 8762 or equal. In some cases, a multiple pair cable can be used if several




microphones are located on the same pole.




Detectors shall be located in the plans and shall be installed in strict accordance




with the manufacturers recommendations.



(b)
Phase Selector Device




The electronic device located in each signal controller cabinet is commonly referred




to as a phase selector. This device is used to decode the information from each




detector and produce suitable outputs to the controller. It shall be designed to




meet the environmental and electrical standards specified by NEMA Standard TS-1. It




shall be designed using microprocessor circuitry.




Adjustment and calibration of the EVP system shall be a function of detector




placement and phase selector inputs. The phase selector adjustments shall have




resident software that allows range and sensitivity adjustment to be made using a




portable computer. Unless specified in the contract documents, the portable computer




shall not be furnished as part of this project.




The phase selector shall have adequate memory to record all system activity. Each




access to the system shall be recorded with the date, time, duration of access,




quality of the emitter/detector input signal, along with any other pertinent




information. There shall be sufficient memory to store up to 4000 usage events. The




event log shall be accessible by either a direct connection to the unit or remotely




by a dial-up telephone modem attached to the unit.



(c)
Technical Support Services




The manufacturer and/or supplier shall provide training to the agency responsible




for the operation of the signal system. This shall include operational, maintenance,




and trouble-shooting procedures.




Training shall also be provided for all drivers of emergency vehicles that are




likely to utilize the EVP system. It shall be the manufacturers responsibility to




locate all such drivers and provide on-site training consistent with the drivers




employment schedules.

708
EMERGENCY VEHICLE PREEMPTION SYSTEM SPECIFICATIONS


708.1
System Description



This specification describes the minimum operating requirements of a siren activated



Emergency Vehicle Preemption system (EVP). The vehicle siren, which is standard equipment



on all emergency vehicles, registers its presence by activating the siren's "yelp" mode.



This system provides a method that allows an emergency vehicle to have priority over



other vehicles and pedestrians at a traffic signal. All approaches to a signal serving



vehicular traffic shall be equipped to provide priority to emergency vehicles. Under no



circumstances shall any vehicular approach to a signal be unprotected. The system



components are a follows:



(a)
detectors (directional microphones) at each signal that detect the imminent arrival




of an emergency vehicle.



(b)
a phase selector located in the signal controller cabinet that processes the input




detector information and produces an appropriate output to the signal controller.



The signal controller will be programmed for the special preemption sequence and timing



necessary for each individual signal. Modern controllers allow considerable flexibility



in developing this sequence and timing but the most common practice is to provide a



"green" priority signal to the emergency vehicle and a "red" signal to all other traffic.



If shown on the plans, a confirmation light shall be installed on each approach that



informs the driver whether the signal actually is under preemption control rather than



normal operation.



The system shall be fully compatible with the EVP system currently used by the City of



Scottsbluff. The system shall be as manufactured by Emergency Preemption Systems, Inc. or



as approved by the Engineer.


708.2
Detailed Requirements



(a)
Detector Devices




The detectors shall be specially designed microphones that are positioned on the




traffic signal poles in such a manner that each approach to the signal is adequately




detected. The detectors shall not be affected by fog, rain, ice, snow or other




adverse weather. They shall be directional with an 18 degree cone of sensitivity.




They shall be weatherproof and designed to withstand electrical transients normally




encountered in the ambient outdoor environment. Electrical cable from the detector




to controller cabinet shall be 18 AWG (minimum) 2-conductor, twisted, shielded pair




such as Detector Systems DSI-1602, Belden 8762, or equal. In some cases, a multiple




pair cable can be used if several microphones are located on the same pole.




Detectors shall be located as shown in the plans and shall be installed in strict




accordance with the manufacturers recommendations.



(b)
Phase Selector Device




The electronic device located in each signal controller cabinet is commonly referred




to as a phase selector. This device is used to decode the information from each




detector and produce suitable outputs to the controller. It shall be designed to




meet the environmental and electrical standards specified by NEMA Standard TS-1. It




shall be designed using microprocessor circuitry.




Adjustment and calibration of the EVP system shall be a function of detector




placement and phase selector inputs. The phase selector shall have resident software




that allows range and sensitivity adjustment to be made using a portable computer.




Unless specified in the contract documents, the portable computer shall not be




furnished as part of this project.




The phase selector shall have adequate memory to record all system activity. Each




access to the system shall be recorded with the date, time, duration of access,




quality of the emitter/detector input signal, along with any other pertinent




information. There shall be sufficient memory to store up to 4000 usage events. The




event log shall be accessible by either a direct connection to the unit or remotely




by a dial-up telephone modem attached to the unit.



(c)
Technical Support Services




The manufacturer and/or supplier shall provide training to the agency responsible




for the operation of the signal system. This shall include operational, maintenance,




and trouble-shooting procedures.




Training shall also be provided for all drivers of emergency vehicles that are




likely to utilize the EVP system. It shall be the manufacturers responsibility to




locate all such drivers and provide on-site training consistent with the drivers




employment schedules.

709
TRAFFIC SIGNALIZATION CONDUIT


709.1
General



(a)
Conduit shall be of the size designated in the plans. Where jacking or augering of




conduit is required, GRS will be used. Everywhere else, conduit shall be PVC.




Conduit systems shall be constructed in accordance with NEC.



(b)
Conduit sizes required are shown in the plans and shall be interpreted to mean the




minimum "trade size" permitted for the application; the contractor may, at his




option and expense, substitute a larger size.



(c)
Drainage shall be provided for each conduit run by holes drilled in the conduit at




the low point. The holes shall be deburred.



(d)
Fittings used with galvanized rigid steel conduit shall be galvanized steel or




galvanized malleable iron; fittings of aluminum or zinc alloys are not acceptable.




Fittings and cement used with plastic conduit must be compatible with the conduit




material.



(e)
Field bends must be properly formed with appropriate tools, and must not result in




reduced cross sectional area of the conduit.



(f)
Exposed field cut threads on metallic conduit, and any area where galvanizing has




been removed, shall be painted with one coat of an approved zinc rich paint.



(g)
All conduit terminations shall have bells or bushings.



(h)
Spare conduits shall be capped or plugged with standard fittings.



(i)
Unless otherwise provided, or directed by the Engineer, underground conduit shall be




placed at least 30 inches below finished grade.



(j)
The locations of conduit runs, as indicated in the plans, may be altered at the




direction of the Engineer to accommodate field conditions. Conduit should be routed




to minimize damage to existing trees and shrubs.


709.2
Trenching and Backfilling For Conduit



(a)
Trench width shall be the minimum practical dimension needed to place the conduit.



(b)
At least 1 cubic foot of gravel shall be placed beneath the drainage holes in the




conduit.



(c)
Backfill material shall be free of unsuitable materials and compacted in a manner




acceptable to the Engineer.


709.3
Jacking Of Conduit



Conduit placed under surfaces which are not to be disturbed may be jacked or augered.



Jacking pits shall, when feasible, be at least two feet beyond any type of pavement.



Excessive use of water will not be permitted. Non-metallic conduits may be placed in an



over-size metal conduit sleeve which has been jacked or augered in place at no



adjustment in compensation.


709.4
Materials



(a)
Galvanized rigid steel conduit (GRS) shall meet the requirements of the NEC Article




346 and Underwriters Laboratories UL-6.



(b)
Polyvinylchloride conduit (PVC) shall be rigid PVC conduit, schedule 40; it shall




meet the requirements of the NEC Article 347, NEMA Standard TC-2, and UL-651.

710
PREFORMED TAPE PAVEMENT MARKING


710.1
General



The pavement marking tape shall consist of white or yellow weather resistant, retro-



reflective film which shall provide a neat and durable marking that will not flow or



distort due to temperature variations; shall show no appreciable fading, lifting or



shrinkage throughout the life of the marking; and shall show no significant tearing,



rollback, movement or other signs of poor adhesion under normal traffic conditions as



long as the road surface remains stable.


710.2
Conformability



Tape shall be capable of being inlaid during the application of the final course of new



asphaltic surfaces and overlaid on existing Portland Cement concrete surfaces in



accordance with manufacturer's recommendations. Tape shall be capable of conforming to



pavement contours, breaks and faults through the action of traffic at normal temperatures



and shall be capable of being applied to previously applied material of the same



composition under normal conditions of use.


710.3
Shelf Life



The marking materials shall be manufactured and packed in such a manner as to permit



storage at normal shelf temperature for a period of not less than one year from the date



of purchase.


710.4
Color



Tape shall consist of high quality materials and pigments blended to provide consistent



day time and night time color conforming to standard colors throughout the useful life



of the marking.



The daytime color of the marking material shall conform to the following chromaticity



requirements:







      Reflectance







      Limit Y (%)



Color_____1_____________2_____________3_____________4________

  

       __x__  __y__  __x__  __y__  __x__  __y__  __x__  __y__  min     max



White  0.290  0.315  0.310  0.295  0.330  0.360  0.350  0.340  65      -



Yellow 0.492  0.435  0.536  0.463  0.512  0.486  0.474  0.455  36      59



Measurements of color shall be made in accordance with ASTM E 1349, using illuminant C



and 0/45 (45/0) geometry. Calculations shall be in accordance with ASTM E 308 for the 2



degree (CIE 1939) observer.


710.5
Retro-Reflectivity



Tape shall provide initial and continuing retroreflectivity so that when measured in



accordance with ASTM D 4061 the following requirements shall be met. The photometric



quantity to be measured shall be specific luminance (SL) and shall be expressed as



millicandelas per square meter per lux [(mcd x m-2) x lux-1]. The English system



equivalent shall be millicandelas per square foot per footcandle. The test distance



shall be 15 meters (50 ft.) and the sample size shall be a .61m x .76m rectangle (2.0



ft. x 2.5 ft.).



Initial Retroreflectance





   
     White           
            Yellow



Entrance Angle                 86.0 degrees  86.5 degrees    86.0 degrees  86.5 degrees



Observation Angle              0.2 degrees   1.0 degrees     0.2 degrees   1.0 degrees



Specific Luminance (SL)        1100          700             800           500



(mcd x m-2) x 1x-1


710.6
Durability and Replacement Provisions



The manufacturer shall provide replacement materials for tapes determined to be



inadequate traffic control devices or failing to meet minimum retained retroreflectance



requirements as described below for a period of six years following the date of



installation when installed as skip lines according to the manufacturer's



recommendations.



Minimum Retained Retroreflectance





                     White               Yellow



Entrance Angle                 86.5 degrees        86.5 degrees



Observation Angle              1.0 degrees         1.0 degrees



Specific Luminance (SL)        100                 100



(mcd x m-2) x 1x-1


710.7
Measurement Procedure For Determining Retained Retroreflectance



Measurement of retained retroreflectance for replacement purposes shall proceed as



follows:



(a)
A visual night time inspection shall be made with a manufacturer's representative




and a representative of the City present to identify areas of the installation which




appear to be below the specified minimum reflectance values.




Areas which appear to be below the minimum retained reflectance values shall be




identified as Zones of Measurement. To qualify for material replacement, a Zone must




be at least 360 feet (110 meters) in road length.



(b)
within each Zone, reflectance measurements shall be taken at specified checkpoints




as described below:




(1)
Zones measuring from 360 feet to 1080 feet (110 to 330 meters) in length:





Two measurements shall be taken on each skip (one measurement at each end of





the skip).




(2)
Zones measuring from 1081 feet to 6 miles (331 to 9600 meters) in length:





A total of 18 measurements shall be made in each of three checkpoints within





the zone including the start point, the midpoint, and the end point. Two





measurements shall be taken on each of nine skips (one measurement at each end





of the skip) within each checkpoint.




(3)
Zones greater than 6 miles (9600 meters) in length:





A total of 18 measurements shall be made in each checkpoint (one measurement at





each end of nine skips). Checkpoints will be located at the start point, end





point and at approximately 3 mile (4800 meter) intervals throughout the Zone.





(a)  Reflectance Measurement at the Checkpoints





     All reflectance measurement shall be made on a clean, dry surface at a





     minimum temperature of 40 degrees F (4 degrees C). The test instrument





     shall be an "Ecolux" Brand Retroreflectometer. This instrument employs a





     measurement geometry of 86.5 degrees entrance angle and 1.0 degrees





     observation angle.





(b)  Evaluation of Reflectance Measurements





     All reflectance measurements within the Zone shall be averaged to





     determine if the minimum retained reflectance requirement has been met.
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801
GENERAL PROVISIONS


801.1
Description



These Standards and Specifications apply to all landscape projects which shall be



constructed in the City by private interests and accepted by the City for ownership or



maintenance. It is anticipated that additional, more detailed specifications shall be



prepared for each project, as needed.


801.2
Quality Assurance



Comply with all applicable local, state and federal requirements regarding materials,



methods of work and disposal of excess and waste materials.



Submit a traffic control plan, if required, for approval by the Traffic Engineer.



The City shall not be held liable for any consequences of a contractor's noncompliance



with these Standards and Specifications or any local, state, or federal regulations.


801.3
Preparation



Examine the areas and conditions under which site work is to be performed. Notify the



City regarding any unsatisfactory conditions.



Consult the records and drawings of adjacent work and of existing services and utilities



which may affect site work operations.

802
SITE PREPARATION


802.1
General



The Responsible Party shall provide all labor, materials, and equipment necessary to



complete site preparation work as shown on the drawings approved by the City Engineer



and as stipulated in these Standards and Specifications. All features to be retained



shall be properly protected in a manner approved by the City Engineer. The Responsible



Party shall identify and stake all surface and subsurface features of the project area,



including all property corners. Refer to subsections 103 and 503 of these Standards and



Specifications for related information.


802.2
Clearing and Grubbing



Refer to subsection 503.2 of these Standards and Specifications.


802.3
Vegetation Stripping



Existing vegetation designated for removal within the construction limits shall be



stripped to a depth of two inches below existing grade and disposed of by the



Responsible Party prior to beginning work. Topsoil shall be stripped to its full



depth, as approved by the City Engineer, and stockpiled on-site for later use. This



shall remain the property of the City of Scottsbluff.


802.4
Soil Scarification and Rototilling



All areas to be planted shall be scarified and rototilled to a six inch depth. (See



subsection 802.6 for protection of existing trees and shrubs.)


802.5
Removal of Miscellaneous Materials



Refer to subsection 503.3 of these Standards and Specifications.


802.6
Protection of Existing Trees and Shrubs



A tree and shrub protection plan must be submitted to the City Engineer for review and



approval prior to beginning work. The existing condition of all trees and shrubs in the



construction area shall be reviewed by the City Engineer. Any activity determined by the



City Engineer to be injurious to existing tress and shrubs shall not be permitted without



an acceptable, pre-approved impact mitigation plan in a form specified by the City



Engineer. These activities include grading, rototilling, equipment storage, vehicle



parking, stockpiling of soil, or other activities which cause soil compaction or



disruption. Trees or shrubs damaged during construction shall be valued in accordance



with the latest edition of Valuation of Landscape Trees, Shrubs, and Other Plants



(published by the International Society of Arboriculture). The Responsible Party shall



develop, and the City Engineer shall approve, a plan to add plant materials (equal in



dollar value to those damaged) to the site.

803
GRADING


803.1
General



The Responsible Party shall provide all labor, materials, and equipment necessary to



complete all grading work as shown on the approved drawings and as stipulated in these



Standards and Specifications. Refer to subsections 802 and 804 for related information.



The following general design standards shall apply:



(a)
Positive drainage, at a gradient suitable for the surface material, shall be




maintained into all proposed or existing drainageways. Ponding of water shall be




avoided, except in designated detention areas, in order to minimize compaction and




undermining problems.



(b)
Slopes shall not exceed four horizontal to one vertical for all areas to be planted




with grasses. Slopes should generally not exceed three horizontal to one vertical




for all other landscape areas; however, slopes up to two horizontal to one vertical




may be permitted for limited areas under extenuating circumstances, provided that




such slopes can be suitably stabilized.



(c)
Transitions from existing to proposed grades, and from gentle to steep grades




within the site, shall be rounded off to minimize sharp contrasts in landforms and




to prevent "scalping" by mowing equipment.


803.2
Testing



All classification testing shall be performed by a qualified independent testing



laboratory under the supervision of a registered professional engineer specializing



in soils engineering at the expense of the Responsible Party. The Responsible Party



shall coordinate with and fully comply with all recommendations made by the testing



agency.


803.3
Materials



All materials and methods of construction shall comply with pertinent standards of the



American Society for Testing Materials (ASTM) and the American Association of State



Highway and Transportation Officials (AASHTO).



On-site soils shall be used whenever feasible. When necessary to import soil materials,



such materials shall be subject to testing, and to City approval. When unacceptable



materials have been identified on-site, such materials shall be removed by the



Responsible Party and disposed of off-site.


803.4
Process



All applicable safety standards shall be followed for grading operations.



All grading operations shall be tested and inspected in accordance with these



Standards and Specifications.



The Responsible Party shall establish the horizontal and vertical limits of grading



through use of stakes, properly labeled, and shall have such staking approved by the



City Engineer.



No grading operations shall be permitted on a soft, spongy, frozen, unstable, or



otherwise unacceptable subgrade, as determined by the City Engineer.



All disturbed soils shall be periodically wetted to minimize blowing dust, as required



by the City Engineer. Refer to subsection 805.3(c) regarding stabilization of graded



areas.



When filling is required to meet the desired grade, each lift of the fill material



shall not exceed eight inches in loose depth. The Responsible Party shall thoroughly



mix fill materials to secure a suitable uniform moisture content and to insure



uniform density and proper compaction. Each layer shall be thoroughly compacted by



roller or vibratory equipment which is suitable for the type of embankment material,



to densities suitable for the final surface material (90 percent for planted areas and



95 percent for paved areas, in accordance with Standard Proctor Method). The City



shall reserve the right to have graded areas tested at appropriate times and locations,



at the Responsible Party's expense.



Final rough grade shall allow for specified soil amendments and subsurface materials



required for finished surfaces. The final rough grade shall be surveyed and staked



by the Responsible Party, and inspected by the City prior to soil preparation



operations.


803.5
Cleanup and Maintenance



All on-site and off-site areas disturbed as a result of grading operations shall be



renovated to original conditions or suitably cleaned up for subsequent construction



procedures. All excess materials shall be removed from the project area.



The Responsible Party shall protect all graded areas from unnecessary disturbance. The



Responsible Party shall repair all areas which may become eroded, settled or rutted



during the warranty period (one year following initial acceptance of the project) to



meet original specifications.


803.6
Inspections



Refer to subsection 106.3 of these Standards and Specifications.



The following inspections are required:



1.
Pre-construction.



2.
Following weed eradication.



3.
Following topsoil stripping and stockpiling.



4.
Following initial rough grading staking.



5.
During rough grading operations, at stages agreed upon by the Responsible Party




and the City Engineer prior to the start of grading operations, and as the City




Engineer may subsequently determine.



6.
At completion of rough grading.



Any work deemed by the City Engineer to be faulty or not in accordance with the



approved drawings and these Standards and Specifications shall be promptly corrected.

804
SOIL PREPARATION


804.1
General



The Responsible Party shall provide all labor, equipment, materials, and water



necessary to complete soil preparation for planting areas as required by the approved



drawings and these Standards and Specifications.


804.2
Materials



(a)
Organic Materials




Organic soil amendments shall be a well-rotted manure, peat, or approved equal (cow




manures should be used with caution, due to their high salt content); multiple




materials may be used. All organic materials shall have a pH of less than 7.5,




organic content of at least 40 percent, and salt content less than 12 mmhos/cm.




Organic material shall be free of unrotted sawdust, wood chips and chemical




contaminants. All sources shall be approved by the City Engineer prior to on-site




delivery; a lab analysis shall be provided for review by the City Engineer.



(b)
Fertilizer




Prior to any application of fertilizer, a soil analysis shall be performed at the




Responsible Party's expense by a qualified agricultural testing lab approved by




the City Engineer. Samples for testing shall be acquired using a coring tool to




take representative samples to a depth of at least eight inches. The fertilizer




applied shall be in the formulation and at the rate recommended in the soil




analysis for the intended crop.



(c)
Water Retention Amendments




Soil amendments designed to enhance water availability for plant materials may be




used when approved by the City. Such amendments must have a proven record of




success and must be certified by the Environmental Protection Agency as posing no




short- or long-term environmental threat. The rate and method of application shall




be that recommended by the manufacturer.


804.3
Preparation



If the area to be developed is infested with bindweed, thistle, or other noxious weeds,



such vegetation shall be eradicated by an application of an effective, environmentally



safe, non-residual herbicide such as glyphosate (Roundup), or approved equivalent, as



approved by the City Engineer. Any chemical which so requires must be applied by an



applicator licensed by the State of Nebraska Department of Agriculture at a rate and



period recommended by the manufacturer. A second application may be required, if the



first application is deemed to be ineffective, as determined by the City Engineer.



Prior to planting, the Responsible Party shall uniformly incorporate the specified



organic soil amendment at the rate of four cubic yards per 1,000 square feet, along



with any reserved topsoil and the specified starter fertilizer as determined by the



soil analysis, to a depth of six inches with a disc, rototiller, or other suitable



equipment. For non-irrigated grass areas, the requirements for soil amendments and



fertilizers may be waived if the soil analysis indicates that such amendments would not



be beneficial to the specified grass mix. All planting areas shall be graded to the



desired finished grades within a tolerance of +/- one-tenth (0.1) of a foot. The



finished surface shall be even and uniform, and no dirt clumps, stones, sticks or



other debris larger than two inches in diameter shall appear on the surface. For non-



irrigated grass areas on sloping ground, the final soil preparation operations shall



be parallel to the general contour. When planted areas are next to fixed surfaces,



such as walks, curbs, or borders, the planted area shall be kept at the following



depths below such surfaces: for seeded areas, 3/4 inch; for sodded areas, 1 1/2



inches; and for shrub and tree beds, four inches.


804.4
Inspections



Refer to subsection 106.3 of these Standards and Specifications.



(a)
Materials Inspection




The Inspector shall inspect all organic soil amendments and fertilizer upon




delivery to the site. The Contractor shall retain delivery tickets for




verification of source, materials, and quantities. Any unsatisfactory materials,




as determined by the Inspector, shall be removed and replaced with materials




conforming to these Standards and Specifications. City inspection shall be both




for quality and quantity of materials.



(b)
Soil Preparation Inspection




The Inspector shall inspect the soil preparation for conformance to the drawings




and these Standards and Specifications during or immediately following the




completion of each segment of the Responsible Party's work. Any work deemed by the




City to be faulty or not in accordance with the approved drawings and these




Standards and Specifications shall be corrected at that time. The following is a




list of the required inspections in their order:




1.
Pre-construction (if not performed prior to rough grading).




2.
Following weed eradication (if not performed prior to rough grading).




3.
Following topsoil stripping and stockpiling (if not performed prior to





rough grading).




4.
During final grading.




5.
After application of organic soil amendments, prior to tillage.




6.
After final grade is completed, prior to seeding and sodding operation.

805
SEEDING SPECIFICATIONS


805.1
General



The Responsible Party shall provide all labor, equipment and materials necessary to



furnish and install seed as required by the approved drawings and these Standards and



Specifications.


805.2
Materials



(a)
Fertilizer




All fertilizer requirements shall be as stipulated in these Standards and




Specifications, subsection 804.2.



(b)
Seed




Seed shall be labeled in accordance with the USDA Rules and Regulations and the




Federal Seed Act. Seed shall be equal in quality to the standards for "Certified




Seed" and shall be furnished in sealed, unopened, standard containers. Seed shall




be fresh, clean, pure live seed. Seed bag tags shall be removed by the City




Inspector following delivery to the site. The calculation of pounds of bulk seed




needed shall be based on the percentage of purity and the percentage of germination.




All seed shall be free of Poa annua and all noxious weeds.




The specific rate, percentage and/or type of seed mix to be applied shall be




subject to the review, revision and approval of the City. Each seed specification




shall be responsive to water conservation concerns, site specific conditions, and




the design intent.



(c)
Wood Fiber Mulch for Seeded Areas




Mulch for seeded areas shall be degradable, non-asphaltic based, green-dyed




cellulose fiber or 100 percent recycled long fiber pulp, free from weeds or foreign




matter toxic to seeds, and suitable for hydromulching.



(d)
Tackifier




Tackifier material shall be an organically-based material compatible for use with




specified seed and/or hydromulch. The tackifier shall not inhibit plant growth




and shall effectively bind mulch material to the soil until the plant material




is established.


805.3
Process



(a)
Drill-Seeding




Wherever slopes can be safely negotiated and soil conditions permit, seed shall




be applied using a Brillion seeder or equal equipment to drill the seed into the




seedbed. The drill shall be equipped with a satisfactory feeding mechanism, an




agitator, double disc furrow openers, depth bands and packer wheels. Seed shall




be sown to a depth recommended by the seed distributor. Where slopes allow,




seed drilling shall be done in two separate applications crossing the area at




right angles to one another to assure proper coverage.



(b)
Broadcast Seeding




In areas where drill seeding cannot be used, a broadcast method may be substituted,




if approved by the City. If the broadcast method is used, the seeding rate shall be




doubled from that recommended for drill-seeding. All seeded areas shall be lightly




raked and rolled after seeding.



(c)
Temporary Seeding




Areas which have been overlot graded but which shall remain undeveloped for a




period of six months or longer or are subject to erosion shall be seeded with an




annual grass seed mix, using the appropriate method as described above. If




disturbed land remains undeveloped for more than one year, reapplication of




annual grasses (or use of perennial grasses) may be required.



(d)
Mulching for Seeded Areas




During hydroseeding, (or following drill-seeding), seeded areas shall be




protected from erosion by hydraulically applying the specified mulch over all




seeded areas, at the rate of 46 pounds of wood fiber per 1,000 square feet, or




2,000 pounds per acre, with the specified tackifier applied concurrently at




60 pounds per acre, or as recommended by the manufacturer.



(e)
Seeding Seasons




For non-irrigated grasses, the spring seeding season shall be spring thaw to




May 15. The fall seeding season shall be from September 15 until consistent




ground freeze. For irrigated grasses, the seeding season shall be March 15 to




September 15.


805.4
Cleanup and Maintenance



All ground area disturbed as a result of seeding operations shall be renovated to its



original condition or to the required new appearance.


805.5
Inspections



Refer to subsection 106.3 of these Standards and Specifications.



(a)
Inspection of Seed Certifications




Seed certification tags shall be removed by the Inspector to verify compliance with




these Standards and Specifications.



(b)
Germination Inspection




When germination is complete and plants are visible, the Responsible Party shall




notify the Inspector and request a germination inspection. Germination shall be




deemed acceptable when the following occurs:




Irrigated Seed:         When all seed areas have a uniform grass growth and





                   where scattered bare spots not greater than one square





                   foot do not exceed 10 percent of the areas seeded.




Non-irrigated Seed:     When all seed areas have evidence of germination and





                   strong growth and where scattered bare spots not greater





                   than one square foot do not exceed 20 percent of the area





                   seeded. Seed bag tags shall be used to help substantiate





                   that appropriate seed quantities have been applied.




All washouts shall be regraded and reseeded immediately after the germination




inspection. No partial acceptance shall be made.




All seeded areas that do not have a uniform germination by September 30 shall not




be accepted by the City until the following spring when the criteria stated above




have been met.


805.6
Warranty



Refer to subsection 106.4 of these Standards and Specifications.

806
SODDING SPECIFICATIONS


806.1
General



The Responsible Party shall provide all labor, equipment and materials necessary to



furnish and install all sod as required by the drawings and these Standards and



Specifications.


806.2
Materials



(a)
Fertilizer




All fertilizers shall be as stipulated in these Standards and Specifications,




subsection 804.2.



(b)
Sod




Selected grass varieties shall be appropriate for site conditions and intended




use, while also responding to water conservation concerns; the grass mix shall be




subject to the review, revision and approval of the City Engineer.




Sod shall have a vigorous and healthy root system and top growth and shall be free




of insects, noxious weeds, undesirable plants, roots, stones, and other foreign




materials which shall be detrimental to proper development of the sod. Sod shall




have been regularly fertilized, watered, mowed and sprayed. The sod shall be mowed




to a height not to exceed two inches and thoroughly watered before the lifting of




the sod. All sod shall be cut to provide a minimum thickness of 3/4 inch of soil




adhering to the roots. Each sod strip shall have a minimum width of nine inches




and a minimum length of 24 inches. The Responsible Party shall furnish written




proof of sod variety to the City Engineer. Sod must be tested by a local extension




agent or a certified laboratory at the Responsible Party's expense if requested by




the City Engineer.


806.3
Process



(a)
Care and Handling




Care shall be exercised at all times to retain the soil on the sod roots during




transportation, handling and planting. Dumping sod from vehicles shall not be




permitted. The sod shall be transported within 24 hours from the time it is cut,




unless it can be stored to the satisfaction of the City Engineer. During delivery




and while in stacks, all sod shall be kept moist and protected from air exposure,




sun and freezing. All damaged sod shall be rejected.



(b)
Transporting Sod On-site




Sod can be transported on or across the site on pallets by forklift. Damage to the




sod bed by the vehicles shall be kept to a minimum; any damage shall be repaired




to the satisfaction of the City prior to sodding of the area. Damage caused to




paving, curbs, fences, plants or other objects from sodding operations shall be




remedied by the Responsible Party at his expense, as directed by the City Engineer.



(c)
Sodding




The Responsible Party shall lightly irrigate the sod bed just prior to laying the




sod. All sod strips shall be placed tightly against each other so that no open




joints are apparent. Joints between ends of strips shall be staggered at least




one foot between adjacent rows. Along walks, drives and curbs, the sod thatch




shall have a finished grade 3/4 inch below the abutting surfaces. Sod placed in




drainage swales or on slopes greater than three horizontal to one vertical




shall be staked, with stakes spaced not more than 30 inches apart, driven into




the ground at an angle against the flow of the water until the top of the stake




is three inches above the sod. All stakes shall be removed prior to mowing.




Sodding shall begin at the bottom and progress upward with strips laid




perpendicular to the flow of the water. Immediately after the sod has been laid,




it shall be rolled with approved equipment to eliminate all air pockets and to




provide a smooth and even surface of the sodded areas. Immediately after rolling




the sod, sufficient water shall be applied to saturate the sod completely. The




sod shall be protected from drying and shall be watered as often as required.




Settled sod areas shall be pulled, regraded, and relaid.


806.4
Cleanup and Maintenance



Any excess debris, peat, soil, or other material which has been brought onto the



project site shall be removed. All ground area disturbed as a result of sodding



operations shall be renovated to its original condition or to the required new



appearance.


806.5
Inspections



Refer to subsection 106.3 of these Standards and Specifications.


806.6
Warranty



Refer to subsection 106.4 of these Standards and Specifications.

807
PLANTING SPECIFICATIONS


807.1
General



These planting specifications cover the installation of trees, shrubs and ground



covers. The work to be performed consists of installation of all plants, including



the furnishing of all materials, equipment, supplies, labor and transportation to



the site. All work shall be performed under the direct supervision of an experienced,



qualified superintendent.


807.2
Materials



(a)
Geotextile Fabric




All shrub beds mulched with inorganic material (rock cobble, etc.) shall include




a geotextile fabric approved by the City Engineer. The fabric shall be installed




below the mulch covering.



(b)
Mulch




All tree wells and shrub beds shall be covered with a mulch approved by the City




Engineer. Wood mulch is preferred, although rock mulch may be allowed in limited




areas.



(c)
Staking and Guying Materials




All trees shall be staked and guyed using the following materials:




1.
Stakes: Deciduous trees -- six to eight-foot long green steel tee posts.





  Evergreen trees -- two-foot long steel tee posts.




2.
Wires: Number 12 gauge galvanized wire.




3.
Nylon straps with brass grommets, properly sized and designed to withstand





  anticipated loads.




4.
Wire guys shall be flagged with ribbon in pedestrian areas.



(d)
Plant Materials




All selected plant material shall be subject to review, revision and approval by




the City Engineer.




The Responsible Party shall furnish and install all plants shown on the approved




drawings.




All plant material shall conform to the standards of the American Association of




Nurserymen (AAN), as published in the current edition of "American Standard for




Nursery Stock" (ANSI Z60.1-1980). Trees that exhibit signs of mechanical injury,




girdled roots or crushed trunks or root balls shall not be accepted. All trees




shall be well-branched; trees of the same species planted in groups shall be




well-matched. Unless characteristic of a species, trees with codominant stems




shall not be accepted. Plant material shall be free of disease and insect




infestation and have healthy buds. Evergreen foliage shall have healthy and




intense color. All trees shall be inspected and tagged with a locking tree tag




by the City at the nursery prior to delivery to the site. Trees delivered to the




site without a City locking tree tag may be subject to rejection.




All plant material shall conform to the measurements as noted on the plans approved




by the City. All deciduous trees shall be two inch caliper or larger (measured six




inches above grade for calipers of four inches or less, and twelve inches above




grade for calipers greater than four inches) and evergreen trees shall be a




minimum of six feet in height. Plants larger than specified in the plant list may




be used if approved by the City.




Balled and burlapped plant material shall have a root ball in accordance with AAN




Standards. Balls shall be firmly wrapped with burlap or similar materials and




bound with twine or cord. No balled plant shall be planted if the ball is broken,




either before or during the planting process, or if the plant is rootbound. Any




plant which is loose in the ball shall be removed from the site and replaced with




another plant.




If any plant material is found to be unavailable in the metropolitan area, the




Responsible Party must notify the City Engineer in writing. The City shall select




a comparable substitute plant. Substitutions shall be of the same size, value and




quality as the originally specified plant material.



(e)
Tree Wrap




Tree wrapping material shall be first quality, four inch wide, bituminous




impregnated tape, corrugated or crepe paper, brown in color, specifically




manufactured for tree wrapping.



(f)
Edging Material




Any edging materials used shall be durable, with minimal visual impact (unless




the visual impact of such material is an essential element of a pleasing design).




Painted steel edging, minimum 14 gauge, is generally recommended.



(g)
Fertilizer




Where shown to be needed by the soil analysis, fertilizer shall be applied to all




planted areas. The selection of fertilizer type and rate and method of application




shall be based on anticipated maximum effectiveness in aiding plant establishment.


807.3
Process



(a)
Location Staking




The Responsible Party shall stake the proposed locations of all trees and shrubs on-




site for approval by the City Engineer prior to planting. The Responsible Party




shall also arrange to have the locations of all utility lines (including water,




sewer, gas, electrical, phone, cable television, and irrigation) marked prior to




construction to assure safety and protection.



(b)
Delivery/Handling




All plants shall be protected from the time of digging to the time of initial




project acceptance from mechanical injury, excessive drying or winds, improper




ventilation, overwatering, freezing, high temperatures, or any other condition




damaging to the plant. Any plants showing evidence of poor care or which are molded,




mildewed, excessively wilted or dried shall be rejected.




All evergreen plants and deciduous plant material that is in leaf shall be covered




with shade cloth during transportation. Plant material not protected during




transportation may be rejected. Plant material shall be planted on the day of




delivery, if possible. All plants not planted on the day of delivery shall be




placed in a temporary nursery and heeled-in immediately with a mulch and kept




moist.




Plants with root balls that are, in the opinion of the City Engineer, loose,




cracked, broken, man-made or completely dry, or plants with trunks loose in the




root ball before or during planting operations, shall not be accepted. Trees




with branches broken or trunks injured during transportation or planting may be




rejected. Plants that are rejected on site shall be removed within 24 hours at the




Responsible Party's expense.



(c)
Planting




All planting pits shall be excavated to a width that is at least twice the diameter




of the root ball. Sides of the planting pit shall be loosened to avoid glazing. Pits




shall have a flat bottom and be excavated to a depth of two inches less than the




measured height of the root ball for deciduous and spruce trees and all shrubs, and




three inches less than the measured height of the root ball of pine and fir trees.




The base of all root balls shall be placed on undisturbed soil. Plants shall be set




in the center of the pit, plumb and straight. Tress that are not centered or planted




plumb, or have been mechanically straightened, shall be rejected.




All planting pits shall be filled with water prior to planting. All water in the pit




shall be absorbed by the surrounding soil prior to planting. Pits that do not drain




completely within 24 hours shall be provided with a 12 inch diameter, 36 inch deep




auger hole from the bottom of the pit filled with three-quarter inch washed gravel.




All fasteners, containers and wire baskets shall be removed from all tree root balls




in a manner which does not damage the root ball. The method of wire basket removal




shall be to remove the bottom of the basket at the side of the planting pit and to




remove the remainder of the basket once the root ball is centered in the planting




pit. Burlap shall be untied from the root ball and folded back to the bottom of the




planting pit.




Plants in containers shall be removed from the container prior to planting. If the




root system of a container grown plant has become root bound, the roots shall be




gently cut vertically on four sides and on the bottom of the root ball and fanned




out prior to backfilling.




Backfill mixture for tree pits shall consist of two-thirds native soil and one-




third well-rotted organic material, except cow manure (as specified in subsection




804.2(a)), thoroughly mixed. Shrub and/or  ground cover planting beds shall be




amended as specified in subsection 804.3. Any added fertilizer for trees, shrubs,




or groundcovers shall be incorporated at the rate and by the method recommended




by the manufacturer. All plants shall be kept plumb and straight as the pit is




filled with backfill mix. Any plant which is not plumb prior to final acceptance




shall be rejected. For trees in non-irrigated areas, a well three inches in




height shall be formed in a 36-inch diameter circle around the trunk.




All tree and shrub tags shall remain on the plants until the time of final




acceptance. After such time, all tags shall be removed by the City.




The top of all edging material shall be one-half inch above the finish grade of




adjacent lawn or mulch areas.



(d)
Pruning




If directed by the City Engineer, all plant material shall be neatly pruned in




accordance with the best standard practices established by the National Arborist




Association. Each plant shall be pruned to preserve its natural form and character




and in a manner appropriate to its particular requirements. All weak, sharp-angled,




crowded, dead and broken branches shall be removed. All pruning shall be done with




clean, sharp, sterile tools.



(e)
Wrapping




No tree wrapping shall be permitted until the tree has been inspected by the City




Engineer. It is the responsibility of the Responsible Party to wrap deciduous trees




during the one year warranty period. Trees shall be wrapped no later than October 31




of the year they are planted. Wrapping shall begin at the base of the tree,




overlapping on each turn by at least one-half inch and working upward to the lowest




lateral branch. Tree wrap shall be secured with electrical tape at the top and




bottom of the tree wrap and at 18-24 inch intervals, as needed. In no instance shall




staples be used to secure tree wrap.



(f)
Staking and Guying




Tree stakes shall be driven into stable ground and not into disturbed backfill. Two




stakes, oriented northwest/southeast shall be used for deciduous trees; three guy




wires, evenly spaced, shall be used for evergreen trees and very large deciduous




trees. Trees shall be secured to stakes using a properly sized nylon strap with




brass grommets for attachment of wire between strap and stake. Straps shall be of




sufficient length in relation to tree caliper so that grommets do not touch tree




trunk. Wire used to secure the strap shall be galvanized steel and shall be covered




with white one-half inch PVC or other approved material at least 15 inches in




length for visibility and safety.



(g)
Mulching




All tree wells and shrub beds shall be covered with a wood or rock mulch approved




by the City Engineer. Geotextile fabric shall be installed in accordance with the




manufacturer's recommendations below all inorganic (rock, cobble, etc.) mulches. The




mulch shall be spread evenly to a minimum depth of three inches and a minimum




diameter of 36 inches on all trees. Tree wells and shrub beds shall be free of seed




and sod prior to mulching. Wood mulch shall be watered thoroughly at least twice




following installation to aid in matting the mulch.


807.4
Cleanup and Maintenance



All construction debris and surplus materials shall be removed from the project area,



including but not limited to streets and sidewalks, at the completion of each day's work.



Upon completion of the landscape installation, the Responsible Party shall remove all



debris such as rocks, concrete, gravel, containers, wires, ropes, equipment and excess



soil from the site.


807.5
Inspection



Refer to subsection 106.3 of these Standards and Specifications.


807.6
Warranty



Refer to subsection 106.4 of these Standards and Specifications.

808
TREE PRUNING SPECIFICATIONS


808.1
Safety Standards for Tree Trimming and Tree Removal



(a)
Conduct of Operations




The authorization of work on trees neither expresses nor implies a right to violate




any law while in the process of performing such work.




All work shall be performed under the direct supervision of a qualified supervisor.




All such work shall be conducted in a manner as to cause the least possible




interference with, or annoyance to, other persons.




Inadequately or improperly trained personnel shall not be utilized for work on




trees.




Any use of tools or equipment in an unsafe condition or any application of




techniques or methods deemed unsafe to persons or property is forbidden.




Whenever large tree sections are being cut, such sections shall be secured by




ropes and lowered safely in a controlled manner.




Tree workers shall not leave the work site if any severed or partially cut limbs




remain on a tree.




Under no conditions shall the accumulation of brush, limbs, logs, or other debris




be allowed along a public street in such a manner as to result in a public hazard.




Clean up of branches, logs or any other debris resulting from any tree service




operations shall be promptly and properly completed. The work area shall be kept




safe at all times until the clean up operation is completed.




Any injury to persons or damages to any improvement, tree, or structure located




upon or underneath any public street or public right-of-way resulting from any




permitted tree work shall be promptly reported to the City Engineer and




arrangements made to promptly make restitution or repair.




Pedestrian and vehicular traffic shall be allowed to pass through the work areas




only under conditions of safety and with as little inconvenience and delay as




possible.




Prior to the closing of any traffic lane(s), a traffic control plan shall be




submitted to and a permit received from the Traffic Engineer. At least one worker




shall serve to coordinate safe operations on the ground at all times when work




operations are in progress.




Whenever electric, telephone, gas or water lines, or any other public or private




improvements, shall be jeopardized by any authorized tree activity, the Responsible




Party shall consult with the utility company or property Responsible Party involved




prior to any tree pruning. All requested reasonable precautions shall be honored.



(b)
Conditions Requiring Tree Work




Tree work shall be required when a tree poses a hazard to persons or property, as




determined by the City Engineer.




Trees may be removed when age, disease or mechanical injury have so impaired the




tree's ability to survive that harm to persons or property appears imminent.




Trees shall generally be pruned in such a manner as to prevent branch or foliage




interference with requirements of safe public passage. Over-street clearance shall




be kept to a minimum of sixteen feet above the paved surface of the street, and




eight feet over the surface of a public sidewalk or pedestrian path.




All dead, dying or broken branches of two inches or more in diameter shall be




removed promptly.




All branches which are excessively overburdened and appear likely to break shall




be pruned to remedy this condition.




Any limb which extends in an awkward manner beyond the general perimeter of the




tree shall be pruned to restore the shape typical of the tree.




Branch bark ridges and branch collars must be left intact after the final cut is




made. Neither flush cuts nor unsightly branch stubs shall be allowed.

809
IRRIGATION SYSTEMS


809.1
General



All design plans and specifications shall be approved by the City Engineer prior to the



commencement of any irrigation work.



Work shall be performed in accordance with the best standards of practice relating to the



various trades and under the continuous supervision of a competent foreman capable of



interpreting drawings and specifications. The Responsible Party shall notify the City



Engineer as soon as any discrepancies between plans and specifications are discovered.



All surplus material resulting from this Responsible Party's work shall be removed from



the site by the Responsible Party. during this work, the Responsible Party shall keep the



site as clean and free of rubbish as possible.



The Responsible Party shall guarantee all material and workmanship for a minimum period



of one year after the date of initial acceptance by the City.



Work shall include all labor, materials, equipment and appliances as required to complete



the irrigation system as indicated on the approved irrigation plan and as herein



specified. The work shall comply with the City Codes. The Responsible Party shall apply



for all necessary permits as required by the City.



All components of the spray-type irrigation systems shall be designed to adequately



water plant materials only during the period from 10:30 p.m. to 5:30 a.m. Future



expansion shall be anticipated in any design.



For pipe sizing purposes, irrigation and water supply lines downstream from the



backflow prevention unit shall not have velocities exceeding five feet per second.



Spacing of irrigation heads shall be in conformance with the manufacturer's



recommendations. Operations pressure for each head shall be within the limits recommended



by the manufacturer. Pressure at all heads within a single zone should not vary more than



20 percent.



The Responsible Party shall furnish the City with:



(a)
two quick coupler keys and hose swivels



(b)
two drain valve keys



(c)
two manual valve keys



(d)
two control clock keys



(e)
warranty cards on irrigation controller



(f)
equipment manual on booster pumps



All existing utilities shall be located before any excavation work is started.


809.2
Materials



(a)
Water Taps, Meters, and Backflow Prevention Units




All water taps, meters, and backflow prevention units shall be approved by the City




Engineer and shall be installed in accordance with all pertinent City and state




regulations and these Standards and Specifications. The backflow prevention unit




shall be protected by an approved pre-fabricated lockable aluminum enclosure with




viewing ports to allow for inspection of the unit.



(b)
Booster Pump




An evaluation of the existing water main static pressure and the design requirements




of the irrigation system shall be completed to determine whether or not a booster




pump is required. When a booster pump is needed, it shall be a Peerless or approved




equivalent, with magnetic starter and heater. The heater and starter shall be




approved by the City prior to installation.



(c)
Controllers




The irrigation controller shall be UL listed, electrically powered, solid state with




LED, and capable of operating 24 volts electric solenoid zone valves. It shall have




pump start (where applicable), master valve, repeat cycle, dual program, manual




advance, two minute test, battery back up, remote ready, percent scaling, rain




switch, and lightning surge protection features. A rain sensor shall be connected to




the controller. All features shall be approved by the City. The controller shall be




housed in a lockable, manufactured, vandal resistant enclosure approved by the City.




Where necessary to enhance the efficiency of the irrigation system, use of




Motorola MIR 5000 Satellite or approved equivalent controllers shall be encouraged.



(d)
Zone Valves




The zone valves shall be constructed of brass or plastic and shall be operated by a




24 volt solenoid. All valves shall be approved by the City.



(e)
Irrigation Heads




Selected irrigation heads shall perform well under available water pressure.




Irrigation heads installed in large areas of turf grass shall be a gear-driven




rotor type approved by the City. The Responsible Party shall provide rubber covers




for installation on athletic fields. Spray heads installed in smaller turf areas




shall offer a matched precipitation rate between full circle and partial circle




coverages. The heads shall have a three to six inch height of pop with a




retraction spring. Low volume spray heads (using a six to 12 inch pop-up along




walks or fixed risers or pop-ups elsewhere), bubbler heads or drip emitters shall




be used in shrub and flower beds.



(f)
Electrical Wire (24 volt)




All conductor connections to the solenoid on the valve shall be made with a




waterproof 3M DBY or Geltite type connector, or approved equivalent. The control




wire shall be 14 gauge UF single strand, direct burial solid copper wire with




the insulation being a consistent color throughout the entire wire. All lead wire




insulation shall be a solid color (red, orange, black) with the common conductor




insulation being white. Two extra striped insulated wires shall be provided to the




farthest valve on each mainline branch.



(g)
Pipe




All pipe shall be continuously and permanently marked showing the manufacturer's




name, the size, and the class of the pipe. All pipe shall conform to the




requirements of ASTM-D-2241.




1.
All main line pipe shall be Class 200 PVC.




2.
All lateral line pipe of one-half inch or larger shall be Class 200 PVC or





100 pound NSF polyethylene.




3.
All solvent welded fittings shall be Schedule 40 PVC. All threaded fittings





shall be Schedule 80 PVC.




4.
Polyethylene pipe must be NSF approved and shall be allowed in drip systems.





All clamps shall be stainless steel.




5.
Piping from lateral lines to irrigation heads shall be connected by approved





swing joints on rotary heads or by flexible pipe on pop-up heads, as approved





by the City. Swing joints shall consist of Schedule 80 PVC nipples (minimum





six inches long) and Schedule 80 PVC threaded elbows or street elbows.




6.
Responsible Party shall use only the solvent supplied and recommended by the





manufacturer to make solvent-welded joints. The pipe and fittings shall be





thoroughly prepared before applying solvent. The manufacturer's recommendations





and the best practices of the industry shall be followed when making any pipe





connections.




The Responsible Party is cautioned to inspect the pipe and fittings carefully to




assure conformance with the standards as outlined in these Standards and




Specifications. Fittings and piping that do not have a friction fit before the




pipe "bottoms" into the fitting shall NOT be accepted under the terms of the




Responsible Party's work. Rejected pipe and fittings shall be removed from the site




daily to prevent accidental use of this material.



(h)
Quick Coupler Valves




Quick coupler valves shall have a brass two-piece body for a working pressure of




150 psi, operable with a quick coupler key. The quick coupler valve shall be




equipped with a rubber cover and located in an approved 10 inch round valve box.




Key size and type shall be shown on plans. Quick coupler valves shall be located




along the mainline as designated on the plans approved by the City.



(i)
Stop and Waste Valves




An approved stop and waste valve shall be installed between the meter and the




backflow prevention device and shall be installed per City Code. All stop and waste




valves shall discharge into a sump which shall contain a minimum of three cubic




feet of three-quarter inch washed rock overlying an approved geotextile fabric.



(j)
Manual Drain Valves




An approved manual drain valve shall be installed at all low points along the




mainline. All manual drain valves shall discharge into a sump which shall contain




a minimum of three cubic feet of three-quarter inch washed rock overlying an




approved geotextile fabric.



(k)
Isolation Valves




Isolation valves approved by the City shall be placed along the main line.




Placement shall be determined by the City and shown on the approved plans.



(l)
Valve Boxes




All valves shall be installed in valve boxes approved by the City.


809.3
Site Conditions/"As-Builts"



The Responsible Party shall coordinate the work with that of other trades wherever



possible so as to prevent conflicts; this shall include coordination of all sleeving,



in order to avoid future site disruption. Before starting work, the Responsible Party



shall inspect the site and check all existing conditions to ensure that the work may



safely proceed. Before proceeding with any work, the Responsible Party shall carefully



check and verify all dimensions.



Changes or alterations in the system to meet site conditions shall be made at the



Responsible Party's expense. If any work is installed in locations other than shown



in the accompanying irrigation plan, the Responsible Party shall draw on the "As-



built" plans the exact location of those changes. Exact measurements of buried valves



and wire locations shall be shown. The Responsible Party shall present the "As-built"



plans, on a reproducible mylar, to the City prior to initial acceptance.



The Responsible Party shall be responsible for all costs incurred for supplying the



electrical needs required for the job. The electric utility supplier should be contacted



for information on possible electrical sources.


809.4
Excavation



All pipe shall be installed in a trench. Trenches shall be dug true to the alignments



shown on the approved plans. Excavation of the trenches shall be done in a workman-like



manner, resulting in a trench that is straight and true with a flat bottom, and



containing no rocks or other deleterious material that may damage the pipe.



No trench shall be left open overnight without specific prior approval by the City.



Sufficient barricades to protect the public shall be provided at all times, as needed.


809.5
Process



Prior to excavating or trenching, the Responsible Party shall stake all proposed and



existing utilities and all irrigation head and line locations. Stakes shall be suitable



wooden stakes color-coded for materials and shall be maintained throughout the irrigation



installation process.



Separate trenches shall be dug for each line; no doubling up of lines in a single trench



shall be allowed. Trenches shall be of sufficient depth to allow the following cover over



the top of the pipe:



 
Lines                       Minimum Cover to Top of Pipe




Laterals                               12 inches




Mainline                               18 inches



All mainline three inches or greater shall have appropriate concrete thrust blocks at



all bends, tees, or crosses.



Control valves shall be installed with the top of the valve stem six inches below grade



and covered by a valve box extender to bring the cover of the box to the finished grade.



All zone valves shall be placed in valve boxes. Bottom of valve boxes shall be lined with



a geotextile fabric approved by the City, a minimum of four inches of gravel shall be



placed on top of the approved fabric. The valve box shall be centered over the valve to



provide adequate accessibility. A service loop twice the depth of the buried wire shall



be coiled and placed inside the valve box. The coil shall be made by tightly wrapping the



control wire around a one-half inch piece of PVC, then removing the PVC pipe and placing



the coil inside the valve box.



Whenever possible, the electrical valve control wires shall be buried under and to one



side of the main line. Where more than one wire is placed in a trench, the wires shall be



bundled together at twelve foot intervals. Only 3M DBY or Geltite type connectors or



approved equivalent shall be used in making wire connections; all connectors must be



within a valve box. All wire shall be kept deep enough to maintain a minimum cover of 24



inches when not along the main line and shall have a yellow, six-inch wide warning tape



placed 12 inches above all wiring.



All trenches shall be inspected prior to back filling.



All backfill material shall be free of rocks one inch in diameter and larger. Backfill



material shall be compacted to 90 percent of maximum dry density in accordance with



ASTM D698 Standard Proctor Method. No trench shall be backfilled until it is inspected



by the City.



Backfill shall be tamped under the irrigation head flange and around the head for a



distance of one foot by a suitable means.



Prior to head installation, all pipe lines shall be flushed with water. Install heads,



being careful not to get dirty water or debris in the riser. All sprinklers shall be



checked for the proper operation and proper alignment for direction of throw.



After the system is thoroughly flushed and ready for operation, each zone of sprinklers



must be tested to insure proper operations pressure at the farthest head on the zone



(refer to subsection 809.6(d)).


809.6
Inspections



Refer to subsection 106.3 of these Standards and Specifications.



(a)
Irrigation Location Staking




The City shall inspect the staked locations of all lines and heads for conformance




to the approved plans and these Standards and Specifications. The City reserves the




right to move, shift, and adjust any of the stakes, with the designer's concurrence,




to better achieve the design intentions as shown on the approved plans. No trenching




shall be done until the inspection is complete and the staked locations are approved




by the City. No partial acceptance shall be made.



(b)
Main Line Pressure Test Inspection




The City shall inspect the depth of pipe joints, all joints, stop and waste valves,




manual drain valves, sumps, control valves and solvent welds for conformance to the




drawings and these Standards and Specifications before they are buried. A pressure




test shall be conducted at 120 psi or 40 psi over static pressure, whichever is




greater, for a period of two hours to ensure that the system is watertight.



(c)
Wiring Inspection




Once the wiring has been installed, the City shall inspect it for conformance to




the approved plans and these Standards and Specifications. No partial acceptance




shall be made.



(d)
Coverage and Pressure Test




After the irrigation heads have been installed and backfilling operations are




complete, the Responsible Party, in the presence of the City, shall perform a




coverage test to the satisfaction of the City, ensuring that there is complete




and uniform coverage. The pressure at all heads and valves shall meet




manufacturer's requirements. The pressure within a zone should not vary more than




20 percent among all heads. No partial acceptance shall be made.


809.7
Warranty



Refer to subsection 106.4 of these Standards and Specifications.

810
RECREATION FACILITIES


810.1
General



The design of all recreational facilities, including but not limited to athletic fields,



swimming pools, tennis courts and playgrounds, shall be reviewed and approved by the City



on a case-by-case basis. Construction of any recreational facilities to be owned or



maintained by the City shall not begin without plan approval by the City. In addition,



the following standards shall apply to recreation facilities where applicable:


810.2
Playgrounds



1.
All playgrounds shall comply with the Consumer Product Safety Commission




Technical Guidelines for equipment and surfacing.



2.
All playground equipment shall be installed in conformance with manufacturer's




recommendations by an installer possessing demonstrated skills in playground




installation.



3.
All playground areas shall be separated from adjacent grass or park surfaces by a




concrete or wood edge approved by the City Engineer.



4.
All playground areas shall be provided with a subsurface drainage system




sufficient to adequately drain the playground area. Playground drains shall be




conveyed to storm drainage systems or shall be suitably daylighted in a non-




obtrusive area.


810.3
Athletic Fields



All athletic fields, including but not limited to football, soccer, and baseball fields,



shall comply with the following general requirements:



1.
All slopes or fields shall be uniform. Significant grade breaks in field area shall




not occur.



2.
Slopes of fields shall not exceed 1.5 percent unless approved by Parks




Superintendent and a variance request is submitted to the City Engineer.



3.
Play area of fields should not overlap with use areas of other activities.



4.
There shall be safety areas of sufficient width outside of athletic fields to




promote safe use. Berming or fencing outside of play areas may be required to




prohibit errant balls from traveling to adjacent roadways or property.


810.4
Tennis Courts



Tennis courts designated for City ownership or maintenance shall conform to the



following minimum construction standards:



1.
Tennis courts located on non-expansive soils shall have a base of asphalt laid over




structural backfill or a base of post-tensioned concrete.



2.
All tennis courts shall have an all-weather, non-fading, glare-free strongly bonded




surface finish. Paint shall not be permitted as a surface finish.


810.5
Trails and Sidewalks



All trails and sidewalks constructed within the the City which will be dedicated to the



City for ownership or maintenance shall comply with the following minimum standards:



1.
No trail or sidewalk slopes shall exceed 12 horizontal to one vertical. Sharp grade




breaks will not be allowed. Stairs will not be allowed except where alternative




ramps with acceptable slopes are located in close proximity.



2.
All trails and sidewalks shall be constructed on natural sub-grade, compacted to




95 percent standard proctor density.



3.
All trails and sidewalks shall have a cross slope of one-quarter inch of slope




per one foot of width to allow for proper drainage.



4.
All multiple use trails shall be a minimum of 10 feet in width unless otherwise




approved by the City Engineer. Narrower trails and sidewalks may be permitted as




approved by the City Engineer.



5.
All trails and sidewalks shall be constructed of concrete unless otherwise approved




by the City Engineer. Concrete shall be a minimum of five inches, and shall be made




of concrete with a compressive strength of 4,000 psi at 28 days. All concrete




control joints shall be saw cut; trowel joints may be allowed. Concrete surfaces




shall receive a medium broom finish with the direction of broom strokes being




perpendicular to the length of the trail.



6.
Asphalt surface trails shall be allowed only in unique situations approved by the




City Engineer and shall be constructed in accordance with a soil engineer's




recommendation for the proposed use, location and soil type.



7.
In rural areas, alternative trail materials such as crushed rock may be allowed in




unique situations.


810.6
Recreation Facility Lighting



Lighting shall be provided for recreational facilities and trails, as follows:



1.
Playgrounds: A minimum of one fixture per playground shall be required. More




fixtures may be required if warranted by safety concerns.



2.
Trails: One fixture shall be required at each at-grade trail intersection with a




public or private street. In addition, one fixture shall be required along each




500 lineal feet of trail or sidewalk. In rural areas, exceptions to these




requirements may be granted by the City Engineer.



3.
Parks: Lighting shall be provided in all parks as needed for safety considerations.




Lighting for recreational uses may be permitted, provided that concerns of any




nearby residents are adequately addressed.



4.
All lighting shall be provided by the electric utility supplier at the Responsible




Party's cost. All light fixtures shall be rectangular in shape, with a bronze




anodized finish using a 100 watt HPS light source, mounted on an 18-foot pole,




unless otherwise required.



All exterior lighting will follow the procedure as shown in section 707.5 Street Lighting



Procedure.

