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The Contractor shall at all times exercise such precautions as may be necessary to protect the Owner from any liability resulting from the damage, injury, or interruption of any utility installations, including gas mains, water mains, power cables, telephone cables, telegraph cables, T.V. cables, storm sewers, or any other such utilities as may be encountered underground or on the surface.  In the event any of the Contractor's activities conflict with any of the aforesaid installations in the course of construction, the Contractor shall forthwith notify the Engineer of such conditions, and  shall not move any of the aforesaid utility installations  without the express written consent of the Owner. 
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If, at any time, in the opinion of the Engineer, the work is not properly lighted, barricaded, and in all respects safe with respect to public travel, persons on or about the work,  or public or private property, the Engineer shall have the right to order such safeguards to be erected and such precautions to be taken as the Engineer deems advisable and, the Contractor shall promptly comply with such orders.
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All work shall conform during its progress and on its completion truly to the lines, levels, and grades indicated on the drawings, or as provided by the Engineer, and shall be built in a thoroughly substantial and workmanlike manner, in accordance with the plans, specifications, and directions as provided by the Engineer.
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All work done without instructions having been given therefore by the Engineer, or completed without proper lines or levels shall not be estimated or paid for except when such work is authorized by the Engineer in writing. Work so done may be ordered uncovered, removed, and replaced at the Contractor's sole cost and expense.

AutoCAD SHX Text
During adverse weather the Contractor shall take all necenssary precautions so that the work may be properly performed.

AutoCAD SHX Text
In addition to the cleaning requirements set forth in the  "General Conditions", the Contractor shall keep the working area  free at all times of tools, materials and equipment not essential  to the progress of the work. Debris, waste materials, and rubbish shall be properly disposed of and not allowed to accumulate. If the Contractor should fail to do this, the Owner shall make the necessary arrangements to effect the clean-up by others and shall back charge the cost to the Contractor. If such action becomes necessary on the part and in the opinion of the Owner, the Owner will not be responsible for the inadvertent removal of material which the Contractor would not have disposed of had the Contractor affected the required clean up.
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As required and during progress of the work, the Contractor shall maintain one copy of each product data submittal, and mark up  significant variations in the actual work in comparison with  submitted information. Include both variations in product as delivered  to the site, and variations from manufacturer's instructions and recommendations for installation. Identify concealed products and portions of the work which cannot be identified after concealment. Note related change orders and mark up or record drawings and specifications.  Upon completion of mark-up, submit complete sets to the Engineer for Owner's records. Label each data submittal "AS-BUILT" in 1-1/2-inch high letters.
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As required, provide accurate survey information indicating locations and elevations of all underground utility lines, including elevations, location, and change of direction of piping, conduit, valves, fittings, tanks and manholes.
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Definitions: Record copies are defined to include those documents relating directly to performance of the work which the Contractor is required to prepare for the Owner's records.  Record copies shall indicate all revisions in the work from that shown and specified by original contract documents; and provide additional information of value to Owner's records, but not indicated by original contract documents. Record copies include newly prepared drawings, "marked-up" copies of contract drawings, shop drawings, specifications, addenda and change orders, "marked-up" product data submittals, field records for variable and concealed conditions such as excavations and foundations, and miscellaneous record information or work which is otherwise recorded only schematically, or not at all. Certain individual sections of these specifications may indicate specific record copy requirements which extend the requirements of this section.
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Adjustment of grades shown on drawings may be necessary to conform to actual field conditions or to maintain cover with respect to proposed grades. Such adjustments shall be considered part of the job conditions and no extra compensation shall be allowed for such changes, except where specifically otherwise noted in the plans and specifications. Such adjustments must be approved by the Engineer prior to being performed.
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The Contractor shall provide all measurements and confirm all dimensions necessary for the proper construction of the work  called for by the drawings and specifications. During the  prosecution of the work, the Contractor shall make all necessary  measurements to prevent any misfitting. The Contractor shall be  responsible for the accurate construction of all proposed  improvements.
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A "one-time" staking and cost incurred thereof for all improvements to be performed, per the plans as prepared by Innovative Engineering &  Consulting, Inc., shall be provided at the Owner's expense. Any and all costs incurred relative to the restaking of any item, regardless of reason, shall be performed at the Contractor's  expense. Be advised that a pre-construction meeting between the Owner and Contractor shall be conducted to determine the method of construction staking and to establish the identity of responsible  parties representing each entity relative to construction staking activities.
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The Owner shall employ, at his own expense, a competent surveyor certified as a Professional Registered Land Surveyor  in the State of Indiana.  Based on reference points and benchmarks to be provided by the Owner, said surveyor shall establish all lines, elevations, reference marks, etc., for the Contractor. 
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The Contractor must complete the work as it progresses and restore the site of the work as nearly as possible to its original, or proposed, condition as soon as the work is completed. 
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In case of the Contractor's failure to have, or to cut, all such openings and/or have all such sleeves provided and set in proper time, the Contractor shall cut them or set them afterwards at the Contractor's expense, but in so doing shall confine the cutting to the smallest amount possible consistent with the work to be completed. In no case shall piers or structural members be cut without the consent and approval of the Engineer.

AutoCAD SHX Text
The Contractor shall leave all chases or openings for the  installation of his, or any other contractor's work, or shall  cut the same in existing work and shall assure that all  sleeves or forms are at the work and properly set in ample  time to prevent delays. The Contractor shall be responsible  that all chases, openings, and sleeves are  accurately located,  and of proper size and shape. 
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The Engineer may suspend construction operations at any time when in his judgment the conditions are unsuitable or the proper precautions are not being taken. 
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During cold weather, materials shall be preheated, as required, and the materials and adjacent structures into which said  materials are to be incorporated shall be kept sufficiently warm so that a proper bond shall occur and a proper curing, aging, or  drying will result. Protected spaces shall be artificially heated  by approved means which will result in a moist or a dry atmosphere according to the particular requirements of the work being protected. Ingredients for concrete and mortar shall be sufficiently heated so that the mixture shall be warm throughout when used.
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The project shall consist of earthwork and grading operations, the construction of roads, curbs, sanitary sewers, storm sewers, water mains and all associated work as shown on the drawings, and as indicated in the specifications as prepared by Innovative Engineering & Consulting Inc.
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It is essential that the work to be done in conjunction with this project be installed according to these plans and specifications. Innovative Engineering & Consulting, Inc. shall be required to certify to certain portions of this project upon completion; therefore, to obtain approval and acceptance by all appropriate agencies, documentation shall be required to confirm that improvements performed are in substantial compliance with these plans and specifications.
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It shall be the responsibility of the Developer and Contractor to maintain quality control throughout the project. Failure to do  so may result in removal and replacement of the defective work.  It is required that the Contractor have a qualified  Superintendent on the job site at all times during construction.
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It shall be the Contractor's responsibility for notification and coordination of all construction activities with the respective utility companies.
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It shall be the Contractor's responsibility to determine the exact location of all existing utilities in the vicinity of the construction area prior to the commencement of any construction activity.
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The Contractor shall be responsible for verifying that all required permits and approvals have been obtained from the respective Town, County, Conservancy, and State agencies prior to the commencement of any construction activities.
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The Contractor shall thoroughly familiarize himself with the Contract Documents, Local, State and Federal Laws and Ordinances and all other matters which can in any way affect the work as proposed by the plans as prepared by Innovative Engineering & Consulting, Inc.
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The Contractor shall perform all work required to complete the project in accordance with the drawings and specifications as  prepared by Innovative Engineering & Consulting, Inc., and shall provide and  furnish all labor, materials, tools, equipment, transportation,  services and supervision to install all items of construction.
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If more than one specification applies to any one particular material, product, product model, or installation, the Contractor shall consult with the Engineer to determine the applicable specification or standard.

AutoCAD SHX Text
The Contractor, all subcontractors, equipment and material suppliers shall ensure that construction, installation, equipment, products and materials, shall conform to the requirements and specifications of the latest printed edition of the following standards and codes, as applicable, including, but not limited to:
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The Contractor shall thoroughly clean all materials and equipment installed and upon completion of the work shall deliver the site in its proposed condition and new appearing condition.
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The Contractor shall restore or replace, when and as directed, any public or private property damaged by the Contractor's work,  equipment, and/or employees to a condition at least equal to that  existing immediately prior to the beginning of operations. To this  end the Contractor shall do as required all necessary highway or  driveway, walk, and landscaping work. Suitable materials,  equipment, and methods shall be used for such restoration.
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On or before the completion of the work, the Contractor shall, unless otherwise directed or permitted in writing by the Owner, tear down and remove all temporary buildings and structures built by the Contractor; shall remove all temporary works, tools, and machinery or other construction equipment furnished by the Contractor; shall remove, acceptably disinfect, and cover all organic matter and material containing organic matter in, under, and around privies, houses, and other buildings used by the Contractor; shall remove all rubbish from any grounds which the Contractor has occupied; and shall leave the roads and all parts of the premises and adjacent property affected by the Contractor's operations in a neat and satisfactory condition.

AutoCAD SHX Text
Where material or debris has washed, flowed into, or been placed in watercourses, ditches, gutters, drains, catch-basins, or elsewhere as result of the Contractor's operations, such material or debris shall be entirely removed and satisfactorily disposed of during progress of the work, and the ditches, channels, drains, etc., kept in a clean and neat condition.
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The Contractor shall comply with all applicable Federal,  State and Local Codes, including but not limited to:
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All work performed, materials furnished, or equipment supplied and installed under this project shall conform to all requirements of the Indiana Department of Environmental Management, to the Recommended Standards for Water Works ("l0 State Standards"), current edition, and all Federal requirements relating to water facilities.
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The Contractor shall provide the following temporary facilities:
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Temporary structures required by Subcontractors, for storage or other purposes in the performance of their contracts, shall be located and erected only with the approval of Engineer and shall be removed and premises cleaned of all debris when directed.
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Comply with all applicable Federal, State, and Local Codes, including but not limited to:
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The Contractor shall at his expense arrange for the provision,  distribution, and continuance throughout the Work of  temporary electrical power. All elements of such electrical  service shall conform to the regulations of the National  Electric Code and the Safety Code for the Construction  Industry.  All temporary wiring shall include a green  equipment grounding conductor, and the entire temporary  electrical service shall have equipment grounding continuity;  all outlets for the connection of portable equipment shall be  of the grounding type. Contractor and subcontractors shall be  responsible for all necessary wiring and extension cords to  reach from the nearest outlet of adequate capacity to the  point of operation; all such devices shall conform to the  requirements specified herein.
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Mount units in protective red enclosures plainly marked and readily accessible.
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Provide multi-purpose dry chemical fire extinguisher at each building.
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Safety:  Maintain lights and barricades on all obstructions and hazards during construction of the project in conformance with Federal and local laws and codes.
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1. Sanitary facilities. Sanitary facilities. 2. Barricades and enclosures. Barricades and enclosures. 3. Field office (Contractor's option). Field office (Contractor's option). 4. Telephone services. Telephone services. 5. Utility connections, maintenance & removal.Utility connections, maintenance & removal.
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All fill material shall be formed from soil free of deleterious 
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Rough Grading 
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Protection
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Leave topsoil ready to be seeded. 

AutoCAD SHX Text
Proceed to finish elevations indicated.
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Protect existing trees and shrubbery to remain.      
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Remove all debris immediately from the Owner's property.
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Removal of trees:
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All tree stumps to be removed to the following depth:
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Do not use top soil for subgrade fill.
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24" below subgrade. 24" below finish grade.           36" below subgrade.
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If within paved areas: If within lawn areas: If within building areas:    
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                          SECTION 02200
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l.03 SUBMITTALS
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l.05  SITE GRADING
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Reports of all tests to Engineers.
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l.04 BENCHMARKS AND MONUMENTS

AutoCAD SHX Text
Subgrade shall be proof rolled with the suitable equipment and  all spongy and otherwise unsuitable material shall be removed  and replaced with suitable material. 
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Subgrade for streets and pavement areas shall be prepared in  compliance with InDOT and Jurisdictional Standard  Specifications for all areas of street construction.  Subgrade shall be compacted to 100% of Standard Proctor in the upper  6" of depth.  Depths of embankment below the upper 6" shall be compacted to 95% of Standard Proctor.
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See Section 03000, "Pavement Construction".
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material.  Prior to placement of fill, a sample of the proposed  fill material shall be submitted a designated Soils Engineer for  approval.  The fill material should be placed in layers not to  exceed eight (8") inches in loose thickness, and shall be  compacted to 95% of the maximum density obtainable with the Standard Proctor Test method.
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All fill material in areas outside of building and pavement  areas shall be compacted lightly and protected from erosion.  Areas of building construction shall not have unsuitable material placed in said location, and fill shall be compacted in  accordance with the Soils Engineer's specifications (minimum of 95% Standard Proctor).  Such areas shall be determined by the Owner's representative.
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Protect newly graded areas from the action of the elements.  Any settlement or washing that occurs prior to acceptance of  the work shall be repaired and grades re-established to the  required elevations and slopes.  Fill to required subgrade levels any areas where settlement occurs.
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Active utilities shall be protected from damage and removed or relocated only as indicated or specified. Where active utilities are encountered but are not shown on the drawings, the Engineer shall be advised. The work shall be adequately protected, supported or relocated as directed by the Utility and Engineer.
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Inactive and abandoned utilities encountered in excavating and grading operations shall be reported to the Engineer. In absence of specific requirements, plug or cap such utility lines at least three feet outside of new work or as required by local regulations.
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Furnish, operate and maintain such equipment and materials as necessary to control uniform layers, section and smoothness of grade for maximum compaction, drainage, erosion and sediment control.
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Evenly grade to elevation 6 inches below finish grade  elevations indicated. 
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Protect all constructed items during grading operations,  and repair if damaged.
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All areas in the project, including excavated and filled  sections and adjacent transition areas, shall be reasonably  smooth, compacted and free from irregular surface changes.
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The degree of finish shall be that ordinarily obtainable  from either blade-grader or scraper operations, except as  otherwise specified.
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The finished subgrade surface generally shall be not more  than 0.10 feet above or below the established grade or  approved cross-section, with due allowance for topsoil and sod  where required.
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The tolerance for areas within l0 feet of buildings shall  not exceed 0.l5 feet above or below the established subgrade.
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All ditches, swales and gutters shall be finished to drain  readily.
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Unless otherwise indicated on the drawings, the subgrade  shall be evenly sloped to provide drainage away from sanitary  manhole structures.
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Provide roundings at top and bottom of banks and at other breaks in grade.
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The provisions regarding rock excavation set forth forth under Section 02223, shall apply equally to rock excavation in  areas outside of sewer trenches.  If rock is encountered, it  shall be removed to depths as follows:
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a. Under surfaced areas:  to underside of surfacing  or  base course.
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grade, unless otherwise approved by the Engineer.
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b. Under lawns and planted areas: to 24" below finished 
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Spread top soil over prepared subgrade to a minimum depth of 6", and rolled until suitable for seeding.

AutoCAD SHX Text
Rake subsoil clean of stones and debris. Scarify to depth of 3".
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Finish grade shall comply with the site grades provided per the "Grading Plan".
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Protect newly graded areas from the action of the  elements.
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Any settlement or washing that occurs prior to acceptance  of the work shall be repaired, and grades re-established to  the required elevations and slopes.
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Fill to required subgrade levels any areas where settlement  occurs.
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The Contractor shall perform all grading operations to bring  subgrades, after final compaction, to the required grades and  sections as proposed per the construction plans as prepared  by Innovative Engineering & Consulting Inc.
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Maintain all benchmarks, monuments, and other reference  points, if destroyed or disturbed, replace as directed, at  Contractor's expense.
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The work performed under this Section includes, but is not  necessarily limited to: foundations, backfilling, fill compaction,   rough and finish grading, as indicated on the drawings, and   as herein specified.
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Topsoil shall be reasonably free from subsoil, debris, and stones larger than 2" in diameter.
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Stockpile topsoil for use in finish grading operations in approved areas where indicated on the drawings, or as  determined by the Owner.
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Strip all topsoil to its entire depth of the construction area,  minimum of 6" depth.
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Remove stumps, roots larger than l-l/2" diameter, vegetation  and boulders within the construction limit.   

AutoCAD SHX Text
To avoid maintenance problems, root systems shall remain  intact in areas where erosion is likely. 
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Repair all damage inflicted to areas which are not to receive  excavation work, or replace as required.
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Take care to keep nuisance of trash, noise and dust at a  minimum.
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No burning allowed on the site. No onsite trash or rubbish  burial allowed unless otherwise approved by the Owner.
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Comply with the applicable laws and ordinances governing the  disposal of materials, rubbish and trash. 
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Remove existing bituminous pavement to its entire depth from  areas to be covered with new construction and dispose of  debris off the site.  Debris shall not be used for filling,  backfilling, or any other purpose in the construction.
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All trees, branches and shrubs less than three inches (3")  in diameter may be processed with a mechanical chipper and  stock-piled where directed by the Engineer, or may be  disposed of by the Contractor away from the Owner's property,  at the Contractor's option.
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All trees three inches (3") in diameter and larger shall be  trimmed of branches, cut into 8' to 10' lengths and stored on  the site where directed by the Engineer and shall remain on  the property of the Owner. 
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Remove trees, saplings, shrubs, bushes, undergrowth, etc.,  within limits of clearing.
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Trimming shall be in accordance with good tree surgical  practice.
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Remove interfering branches without injury to trunks and apply  tree wound dressing to all cuts over two (2) inches in  diameter.   
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The Contractor shall use extreme care to protect existing  pavement, curb and gutters, driveways and parkways. The  Contractor shall be held responsible for all damages and  repair or replace any damages, at the Contractor's expense, to  the satisfaction of the Engineer or as specified in these  documents.
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CHANGES TO THE PLANS OR SPECIFICATIONS.
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VERTICAL SEPARATION OF EIGHTEEN (18) INCHES.
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BOTH WATER AND SANITARY MAINS SHALL HAVE A MINIMUM 
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FROM INNOVATIVE ENGINEERING & CONSULTING, INC. FOR ANY  

AutoCAD SHX Text
NOTE:  THE CONTRACTOR SHALL RECEIVE APPROVAL, IN WRITING,

AutoCAD SHX Text
HORIZONTAL SEPARATION OF TEN (10) FEET, AND/OR A MINIMUM 

AutoCAD SHX Text
GRAVITY SANITARY SEWER MAIN CITIZEN'S ENERGY GROUP CURRENTLY ALLOWS THE USE OF THE FOLLOWING PIPE MATERIALS MEETING OR EXCEEDING THE MINIMUM REQUIREMENTS/SPECIFICATIONS SET FORTH HEREIN FOR THE CONSTRUCTION OF GRAVITY SANITARY SEWERS:  > POLYVINYL CHLORIDE PIPE (PVC) > DUCTILE IRON PIPE (DIP) VITRIFIED CLAY PIPE (VCP) IS NOT AN APPROVED MATERIAL FOR THE CONSTRUCTION OF SANITARY SEWERS DISCHARGING TO THE CITIZEN'S ENERGY GROUP SEWER SYSTEM. IN GENERAL, ALL GRAVITY SANITARY SEWER PIPE SHALL BE THE BELL AND SPIGOT TYPE WITH ELASTOMERIC SEAL JOINTS AND SMOOTH INTERIOR WALLS MEETING OR EXCEEDING ALL REQUIREMENTS SET FORTH IN THE LATEST ASTM STANDARD REFERENCED HEREIN.  CITIZEN'S ENERGY GROUP DOES NOT ALLOW THE USE OF SOLVENT CEMENT JOINT FOR GRAVITY SANITARY SEWERS EIGHT (8) INCHES IN DIAMETER OR LARGER. SADDLE CONNECTIONS SHALL NOT BE ALLOWED FOR NEW CONSTRUCTION. THE CONTRACTOR SHALL UPON REQUEST FURNISH CITIZENS WATER WITH MANUFACTURER'S CERTIFICATION STATING THAT THE PIPE SUPPLIED MEETS OR EXCEEDS ALL REQUIREMENTS OF THE APPLICABLE ASTM/ANSI STANDARDS AND THESE STANDARDS.   A.  POLYVINYL CHLORIDE PIPE POLYVINYL CHLORIDE PIPE 1.   POLYVINYL CHLORIDE (PVC) GRAVITY SANITARY SEWER PIPE SHALL BE THE POLYVINYL CHLORIDE (PVC) GRAVITY SANITARY SEWER PIPE SHALL BE THE INTEGRAL WALL BELL AND SPIGOT TYPE WITH ELASTOMERIC SEAL JOINTS AND SMOOTH INNER WALLS MEETING OR EXCEEDING ALL OF THE REQUIREMENTS SET FORTH IN ASTM D-3034 FOR PIPE DIAMETERS 15-INCHES OR LESS AND MEETING OR EXCEEDING ALL OF THE REQUIREMENTS SET FORTH IN ASTM F-679 FOR PIPE DIAMETERS GREATER THAN 15-INCHES. PIPE DIAMETERS 15-INCHES OR LESS SHALL HAVE A MINIMUM CELL CLASSIFICATION OF 12454-B OR 12454-C. PIPE DIAMETERS GREATER THAN 15-INCHES, SHALL HAVE A MINIMUM CELL CLASSIFICATION OF 12454-C. ALL PIPE SHALL HAVE A MINIMUM TENSILE STRENGTH OF 34.50 LX/[PA AS DEFINED IN ASTM D-1784. PVC SANITARY SEWER PIPE SHALL HAVE A MINIMUM PIPE STIFFNESS OF 46 PSI FOR EACH DIAMETER WHEN MEASURED AT 5% VERTICAL RING DEFLECTION AND TESTED IN ACCORDANCE WITH ASTM D-241 2. THE MINIMUM WALL THICKNESS FOR PVC SEWER PIPE 15-INCHES OR LESS IN DIAMETER SHALL CONFORM TO SDR-35 TYPE PSM AS SPECIFIED IN ASTM D-3034, SCHEDULE 80, OR SCHEDULE 40 PVC AS SPECIFIED IN ASTM D-2241, THE MINIMUM WALL THICKNESS FOR PVC SEWER PIPE GREATER THAN 15-INCHES IN DIAMETER SHALL CONFORM TO T-1 AS SPECIFIED IN ASTM F-679. WALL THICKNESS SHALL BE APPROPRIATE FOR THE DEPTH OF INSTALLATION. SDR35 SHALL BE USED FOR SEWERS UP TO 15 FEET DEEP. SDR26 SHALL BE USED FOR SEWERS GREATER THAN 15 FEET DEEP.  2.   JOINTS: FLEXIBLE GASKETED JOINTS SHALL BE COMPRESSION TYPE SO THAT WHEN JOINTS: FLEXIBLE GASKETED JOINTS SHALL BE COMPRESSION TYPE SO THAT WHEN ASSEMBLED, THE GASKET INSIDE THE BELL WILL BE COMPRESSED RADICALLY ON THE PIPE SPIGOT TO FORM A WATERTIGHT SEAL. THE ASSEMBLY OF JOINTS SHALL BE IN ACCORDANCE WITH THE PIPE MANUFACTURER'S RECOMMENDATIONS AND ASTM D-32L2. THE GASKETS SEALING THE JOINT SHALL BE MADE OF RUBBER OF SPECIAL COMPOSITION HAVING A TEXTURE TO ASSURE A WATERTIGHT AND PERMANENT SEAL AND SHALL BE THE PRODUCT OF A MANUFACTURER HAVING AT LEAST FIVE (5) YEARS EXPERIENCE IN THE MANUFACTURE OF RUBBER GASKETS FOR PIPE JOINTS.   THE GASKET SHALL BE A CONTINUOUS RING OF FLEXIBLE JOINT RUBBER OF A COMPOSITION AND TEXTURE WHICH IS RESISTANT TO COMMON INGREDIENTS OF SEWAGE, INDUSTRIAL WASTES AND GROUNDWATER, WHICH WILL ENDURE PERMANENTLY UNDER THE CONDITIONS LIKELY TO BE IMPOSED BY THIS SERVICE. THE GASKET SHALL CONFORM TO THE REQUIREMENTS OF ASTM F-477,  ALL FIELD-CUTTING OF PIPE SHALL BE DONE IN A NEAT, TRIM MANNER USING A HAND OR POWER SAW.  THE CUT END SHALL BE BEVELED USING A TILE OR WHEEL TO PRODUCE A SMOOTH BEVEL OF APPROXIMATELY 15 DEGREES WITH A MINIMUM DEPTH OF ONE THIRD THE PIPE WALL THICKNESS.  FIELD CUT PIPE WILL ONLY BE ALLOWED TO BE INSTALLED AT MANHOLES, AT PREFABRICATED TEES AND WYES, AND AT THE CONNECTION OF NEW SANITARY SEWER TO EXISTING SANITARY SEWER.  3.   FITTINGS: ONLY MANUFACTURED FITTINGS MADE OF PVC PLASTIC HAVING A CELL FITTINGS: ONLY MANUFACTURED FITTINGS MADE OF PVC PLASTIC HAVING A CELL CLASSIFICATION OF 12454-B OR 12454-C AS DEFINED IN ASTM D-1784 SHALL BE USED. 4.   MARKING: THE DATE OF MANUFACTURE, CLASS OF PIPE, SPECIFICATION MARKING: THE DATE OF MANUFACTURE, CLASS OF PIPE, SPECIFICATION DESIGNATION, SIZE OF PIPE, NAME OR TRADEMARK OF MANUFACTURER, AND IDENTIFICATION OF  LAND/LOCATION SHALL , BE LEGIBLY MARKED ON THE OUTSIDE OF EACH PIPE SECTION IN ACCORDANCE WITH ASTM D-3034. 5.   AFTER INSTALLATION, ALL MAINS SHALL BE LAMPED TO INSURE ALIGNMENT. AFTER INSTALLATION, ALL MAINS SHALL BE LAMPED TO INSURE ALIGNMENT. INSPECTION SHALL BE PERFORMED BY THE JURISDICTIONAL UTILITY. ALL MAINS NOT LAID TRUE TO ALIGNMENT AND GRADE WILL BE REALIGNED AT THE CONTRACTOR'S EXPENSE. 6.  AFTER LAMPING OF THE SEWER MAINS, ALL MAINS SHALL BE DEFLECTION TESTED. AFTER LAMPING OF THE SEWER MAINS, ALL MAINS SHALL BE DEFLECTION TESTED. DEFLECTION TESTING SHALL BE PERFORMED USING A 5% OR LESS DEFLECTION ALLOWANCE POINT MANDREL. THE MANDREL SHALL BE PULLED WITHOUT MECHANICAL ASSISTANCE. IF PVC PIPE FAILS THE MANDREL TEST, THE PVC PIPE SHALL EXCAVATED AND BROUGHT WITHIN PERMITTED TOLERANCES. THE PREFERRED METHOD SHALL BE REROUNDING IN PLACE. IF TRUSS PIPE FAILS THE MANDREL TEST, THE SECTIONS FAILING THE MANDREL TEST SHALL BE REPLACED. ALL TESTING SHALL PERFORMED IN THE PRESENCE OF THE JURISDICTIONAL UTILITY AND COMPLETED NO SOONER THAN 30 DAYS AFTER BACKFILLING. ALL EXCAVATION, REPLACEMENT, AND REPAIRS SHALL BE THE CONTRACTOR'S EXPENSE. 7.  UPON COMPLETION OF THE MANDREL TESTS THE MAINS SHALL BE AIR TESTED. AIR UPON COMPLETION OF THE MANDREL TESTS THE MAINS SHALL BE AIR TESTED. AIR TESTING SHALL CONFORM TO ASTM F-1417-92, "STANDARD TEST METHOD FOR INSTALLATION ACCEPTANCE OF PLASTIC GRAVITY SEWER LINES USING LOW-PRESSURE AIR". THE MINIMUM ALLOWABLE TIME REQUIREMENT SHALL BE FOR A 1.0 PSIG PRESSURE DROP. ALL TESTING SHALL BE PERFORMED IN THE PRESENCE OF THE JURISDICTIONAL UTILITY AND AT THE EXPENSE OF THE CONTRACTOR. ALL SECTIONS FAILING THE AIR TEST SHALL BE REPAIRED OR REPLACED AT THE CONTRACTOR'S EXPENSE. 8. CLEANING AND TELEVISION INSPECTION CLEANING AND TELEVISION INSPECTION ALL NEWLY INSTALLED SANITARY SEWER SHALL BE CLEANED AND TELEVISED BY THE DEVELOPER/CONTRACTOR PRIOR TO ACCEPTANCE BY CITIZENS WATER.  CITIZENS WATER'S CAMERA AND SYSTEM MAY BE USED AT THE CITIZENS WATER RATES AND CHARGES SHOULD THE DEVELOPER/CONTRACTOR REQUEST SUCH AND EQUIPMENT IS AVAILABLE.  THE DEVELOPER SHALL BE RESPONSIBLE FOR COORDINATING THE USE OF THE CCTV CAMERA SYSTEM TO INSPECT THE LINES AFTER CLEANING.  THIS PROCEDURE SHALL BE DONE AFTER ALL LINES HAVE BEEN INSTALLED AND PRIOR TO FINAL WALK THROUGH.  UPON WRITTEN REQUEST AND PAYMENT OF REIMBURSEMENT FOR THE COST OF TAPE, A COPY OF THE TELEVISED LINES WILL BE PROVIDED TO THE DEVELOPER.  THE DEVELOPER SHALL BE RESPONSIBLE FOR ALL COSTS ASSOCIATED WITH CLEANING AND TELEVISING THE LINES.   SANITARY SEWER MANHOLES SANITARY SEWER MANHOLES SHALL BE INSTALLED AT THE END OF EACH LINE SEGMENT; AT ALL CHANGES IN GRADE, SIZE, MATERIALS AND/OR ALIGNMENT; AT ALL INTERSECTIONS; AND AT DISTANCES NOT GREATER THAN 400 FEET FOR SEWERS 18 INCHES OR LESS AND 500 FEET FOR SEWERS GREATER THAN 18 INCHES. CLEANOUTS SHALL NOT BE SUBSTITUTED FOR MANHOLES. ALL MANHOLE EXTENSIONS SHALL BE COATED WITH AN APPROVED FACTORY APPLIED BITUMASTIC COATING. A. TYPES OF MANHOLES TYPES OF MANHOLES CITIZENS WATER WILL ACCEPT/ALLOW PRECAST MANHOLES CONFORMING TO THE SPECIFICATIONS HEREIN.  1.  2. PRECAST MANHOLES PRECAST MANHOLES PRECAST REINFORCED CONCRETE MANHOLES INCLUDING BASES, RISERS/BARRELS, CONES AND FLAT SLABS SHALL BE CONSTRUCTED OF EITHER WET OR DRY CAST CLASS A CONCRETE MEETING OR EXCEEDING THE REQUIREMENTS OF ASTM C-478, LATEST REVISION. SEE DETAILS CITIZEN'S ENERGY GROUP STANDARD DETAILS INCLUDED IN THESE CONSTRUCTION DOCUMENTS.  PRECAST REINFORCED CONCRETE MANHOLES SHALL BE MANUFACTURED, TESTED AND MARKED IN ACCORDANCE WITH ASTM C-478 AND SHALL BE CONSTRUCTED WITH THE BASE AND THE FIRST RISER SECTION AS ONE COMPLETE PRECAST UNIT. WHERE USED, PRECAST MANHOLE CONES SHALL BE THE ECCENTRIC CONE TYPE. 
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NO "SEE THROUGH" LIFT HOLES SHALL BE ALLOWED ON PRECAST CONCRETE MANHOLES 48 INCHES IN DIAMETER OR LESS. ALL LIFT HOLES SHALL BE THOROUGHLY WETTED AND COMPLETELY FILLED WITH NON-SHRINK MORTAR OR EPOXY GOUT; THEN SMOOTHED AND COVERED, BOTH INSIDE AND OUT, WITH A TROWELABLE GRADE BUTYL RUBBER BASE BACKPLASTER MATERIAL TO ENSURE WATER TIGHTNESS. ALL JOINTS BETWEEN PRECAST MANHOLE ELEMENTS SHALL BE MADE WITH AN APPROVED RUBBER GASKET IN ACCORDANCE WITH ASTM C-443, LATEST EDITION, AND A L/2-INCH DIAMETER NON-ASPHALTIC MASTIC (KENT SEAL OR APPROVED EQUAL) CONFORMING TO AASHTO M-198 AND FEDERAL SPECIFICATIONS SS-521-A.  B. MANHOLES BASES, INVERTS AND FLOW CHANNELS/BENCH WALLS MONOLITHIC OR PRECAST MANHOLE BASES SHALL BE OF 6" MINIMUM THICKNESS FOR 4' DIAMETER AND 8" MINIMUM THICKNESS FOR LARGER DIAMETERS, AND SHALL BE CONSTRUCTED OF CLASS A CONCRETE HAVING A MINIMUM COMPRESSIVE STRENGTH OF 4,000 PSI. THE BOTTOM INVERT OF ALL PIPE ENTERING A MANHOLE SHALL BE AT LEAST THREE (3) INCHES ABOVE THE TOP OF THE BASE SLAB SO THAT THE FINISHED SEWER CHANNEL MAY BE INSTALLED AND SHAPED. THE INSTALLATION OF THE FINAL SEWER CHANNEL MAY BE DONE AT THE POINT OF FABRICATION OF THE PRECAST BASE OR CAST-IN-PLACE.  THE FLOW CHANNELS WITHIN MANHOLES SHALL BE AN INTEGRAL PART OF THE PRECAST BASE. THE CHANNELS SHALL BE SHAPED AND FORMED FOR A CLEAN TRANSITION WITH PROPER HYDRAULICS TO ALLOW THE SMOOTH CONVEYANCE OF FLOW THROUGH THE MANHOLE. THE BENCH WALL SHALL BE FORMED TO THE CROWN OF THE INLET AND OUTLET PIPES TO FORM A “U" SHAPED CHANNEL AS U" SHAPED CHANNEL AS SHOWN IN DETAILS IN THESE CONSTRUCTION DOCUMENTS. THE BENCH WALL SHALL SLOPE BACK FROM THE CROWN AT MINIMUM L/2-INCH PER FOOT TO THE MANHOLE WALL. FOR CONNECTIONS TO EXISTING MANHOLES, FLOW CHANNELS AND BENCH WALLS SHALL BE REQUIRED AND SHAPED AS IF IT WERE A NEW MANHOLE. C. ADJUSTING RINGS NO BRICK OR BLOCK SHALL BE USED IN THE CONSTRUCTION OF A MANHOLE OR TO ADJUST THE ELEVATION OF THE FRAME AND COVER. WHERE ONE (1) SOLID RISER OR BARREL SECTION CANNOT BE USED, FINAL ADJUSTMENTS IN ELEVATION OF THE FRAME AND COVER SHALL ONLY BE ACCOMPLISHED BY THE USE OF PRECAST CONCRETE ADJUSTING RINGS CONFORMING TO ASTM C-478. RINGS SHALL BE OF A NOMINAL THICKNESS OF NOT LESS THAN FOUR (4) INCHES. NOT MORE THAN TWELVE (12) INCHES TOTAL OF ADJUSTING RINGS SHALL BE ALLOWED FOR ADJUSTMENT OF THE MANHOLE FRAME AND COVER TO THE REQUIRED ELEVATION. A WATERTIGHT SEAL SHALL BE PROVIDED BETWEEN THE CONE AND RISER RING, EACH ADJOINING RISER RING, AND RISER RING AND CASTING BY THE USE OF TWO (2) ROWS OF 1/2-INCH EXTRUDABLE PREFORMED GASKET MATERIAL. MATERIAL SHALL BE PLACED IN KEYWAYS AND SHALL COMPLETELY FILL ALL CAVITIES. D. CASTING, FRAME AND COVER THE TYPE OF FRAME AND COVER TO BE USED SHALL BE NEENAH R-1712-B-SP, MODEL 1022-1AGSMD AS MANUFACTURED BY EAST JORDAN IRON WORKS, OR EQUAL WITH MACHINED BEARING SURFACE AND TYPE F CONCEALED PICKHOLE. SANITARY SEWER MANHOLE COVERS SHALL HAVE THE WORDS "SANITARY SEWER" CAST IN THE COVER IN LETTERS TWO (2) INCHES IN HEIGHT.  E. EXTRUDABLE PREFORMED GASKET MATERIAL TWO (2) 1/2-INCH WIDE NOMINAL SIZE BUTYL RUBBER BASE GASKET MATERIAL, CONFORMING TO AASHTO M-198 AND FEDERAL SPECIFICATION SS-S-21OA, SHALL BE USED FOR ADJUSTING RING GROOVES; BETWEEN ADJUSTING RING AND CONE; BETWEEN ADJUSTING RING AND CASTING; AND IN JOINTS OF PRECAST MANHOLE SECTIONS. THE GASKET MATERIAL SHALL BE AS MANUFACTURED BY HAMILTON KENT-SEAL, RUB'R-NEK L-T-M BY K.L. SNYDER COMPANY, OR AN APPROVED EQUAL. A COMPATIBLE PRIMER OR SOLVENT AS RECOMMENDED BY THE MANUFACTURER OF THE BUTYL BASE MATERIAL SHALL BE USED TO PREPARE SURFACES PRIOR TO APPLICATION OF BUTYL BASE MATERIAL. F. TROWELABLE BUTYL RUBBER BACKPLASTER THE EXTERIOR OF THE MANHOLE FROM TWO (2) INCHES BELOW THE BOTTOM RISER RING ON THE CONE SECTION TO AND COVERING THE BASE OF THE CASTING, INCLUDING THE VOIDS ON THE OUTSIDE JOINTS OF THE RISER RINGS SHALL BE SEALED WITH A TROWELABLE GRADE BUTYL RUBBER BASE EXTERIOR BACK PLASTER MATERIAL, 1/4 INCH MINIMUM THICKNESS WHEN DRY. ALL INTERIOR RISERS SHALL BE FITTED WITH AN APPROVED CHIMNEY SEAL. G. OUTSIDE DROP MANHOLES NO INSIDE DROP MANHOLE CONNECTIONS SHALL BE ALLOWED FOR NEW SEWER CONSTRUCTION. INSIDE DROP CONNECTIONS TO EXISTING MANHOLES SHALL ONLY BE ALLOWED UPON WRITTEN APPROVAL OF THE CITIZEN'S ENERGY GROUP.  WHERE A SANITARY SEWER OR SANITARY SEWER LATERAL ENTERS A MANHOLE 24 INCHES OR MORE ABOVE THE INVERT OF THE OUTGOING SEWER, THE INCOMING SEWER SHALL BE CONNECTED TO THE MANHOLE BY MEANS OF AN OUTSIDE DROP CONNECTION. ALL NEW SANITARY SEWERS REQUIRING A DROP CONNECTION SHALL BE CONSTRUCTED WITH AN OUTSIDE DROP CONNECTION PER DETAIL 5-C.   OUTSIDE DROP CONNECTIONS MAY BE EITHER PRECAST OR MONOLITHICALLY POURED. DETAILED DRAWINGS SHALL BE SUBMITTED FOR APPROVAL FOR ALL FIELD FABRICATED DROP CONNECTIONS.   THE FOOTING FOR THE PORTION OF THE MANHOLE UNDER THE DROP SHALL BE CONNECTED TO THE MANHOLE BASE. A MINIMUM OF THREE (3) 1/2 INCH DIAMETER REINFORCING RODS SHALL BE PLACED AS DOWELS INTO THE MANHOLE BASE. THESE RODS SHALL BE TIED TO THE REINFORCEMENTS. THE RODS SHALL BE TIED TO THE REINFORCEMENT AS SPECIFIED IN ACI BUILDING CODE REQUIREMENTS. THE RODS SHALL BE EXTENDED AS THE VERTICAL PART OF THE DROP IS CONSTRUCTED. IN ADDITION, THE DROP SHALL BE TIED INTO EACH JOINT OF PRECAST CONCRETE MANHOLE WITH A MINIMUM 3/8 INCH ROD TO PREVENT ANY SEPARATION OF THE DROP FROM THE PRECAST MANHOLE. H. MANHOLE DIAMETERS THE FOLLOWING ARE MINIMUM MANHOLE DIAMETERS FOR SANITARY SEWERS ENTERING/EXITING A MANHOLE AT THE FOLLOWING RAN ANGLES:            MANHOLE DIAMETERS                                   PIPES ENTERING/            PIPES ENTERING/                LEAVING AT          LEAVING AT       LEAVING AT PIPE SIZING     O°-45° BEND   45°-90° BEND8"-21"             48"                         48" 24"                48"                         60" 27"-30"    60"      60"  60"      60" 60" 33"-36"    60"      72" 60"      72"72"
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I. STEPS MANHOLE STEPS SHALL BE POLYPROPYLENE COATED STEEL REINFORCING OR AN APPROVED NON-CORROSIVE FIBERGLASS MATERIAL. THE COPOLYMER POLYPROPYLENE SHALL MEET THE REQUIREMENTS OF ASTM D4101 REINFORCED WITH DEFORMED 3/8 INCH MINIMUM DIAMETER REINFORCING STEEL CONFORMING TO ASTM A615, GRADE 60. STEPS SHALL BE 12” ON CENTER AND NOT MORE THAN 24" FROM THE TOP OR INVERT.   ON CENTER AND NOT MORE THAN 24" FROM THE TOP OR INVERT.  J. SEWER PIPES TO MANHOLE CONNECTIONS TO CONNECT A SANITARY SEWER TO A MANHOLE, EITHER A FLEXIBLE BOOT KOR-N-SEAL 1 OR 2, FLEXIBLE CONNECTOR, CAST-IN-PLACE DURA-SEAL GASKET, "A"-LOCK GASKET OR AN APPROVED EQUAL SHALL BE USED. CONNECTIONS TO AN EXISTING MANHOLE SHALL BE A FLEXIBLE BOOT KOR-N-SEAL OR APPROVED EQUAL. IF THE FLEXIBLE BOOT CONNECTION IS USED, IT SHALL BE PLACED IN THE REINFORCED CONCRETE MANHOLE BASE AND SECURED TO THE PIPE BY A STAINLESS STEEL CLAMP.  FLEXIBLE CONNECTORS SHALL CONFORM TO ASTM C-923. THE CAST-IN-PLACE INFLATABLE GASKET SHALL CONFORM TO ASTM C-923.   WHERE CONNECTION IS MADE TO AN EXISTING MANHOLE, THAT MANHOLE SHALL BE REHABILITATED TO THE CURRENT STANDARDS OF CITIZEN'S ENERGY GROUP. THIS SHALL INCLUDE REHABILITATING FLOW CHANNEL AND TAKING PRESCRIBED REPAIR MEASURES TO REDUCE INFILTRATION.  ALL CONNECTIONS SHALL PROVIDE FOR A WATERTIGHT SEAL BETWEEN THE PIPE AND MANHOLE. THE CONNECTOR SHALL BE THE SOLE ELEMENT RELIED UPON TO ASSURE A FLEXIBLE WATERTIGHT SEAL OF THE PIPE TO THE MANHOLE, THE RUBBER FOR THE CONNECTOR SHALL COMPLY WITH ASTM C-923 AND SHALL BE RESISTANT TO OZONE, WEATHER ELEMENTS, CHEMICALS, INCLUDING ACIDS AND ALKALIS, ANIMAL AND VEGETABLE FATS, OILS AND PETROLEUM PRODUCTS. THE STAINLESS STEEL ELEMENTS OF THE CONNECTOR SHALL BE TOTALLY NON-MAGNETIC SERIES 305 STAINLESS STEEL. THE STAINLESS STEEL CLAMP SHALL BE CAPABLE OF SUSTAINING APPLIED TORQUE IN EXCESS OF EIGHTY (80) INCH-POUNDS. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO SUBMIT DETAILS OF THE PROPOSED CONNECTION TO CITIZENS FOR APPROVAL. CONNECTIONS NOT APPROVED BY CITIZENS SHALL BE SUBJECT TO REMOVAL AND REPLACEMENT WITH AN APPROVED ADAPTER. K. REJECTION OF PRECAST MANHOLE SECTIONS PRECAST REINFORCED CONCRETE MANHOLES, RISERS AND TOPS SHALL BE SUBJECT TO REJECTION FOR FAILURE TO CONFORM TO ANY OF THE FOLLOWING REQUIREMENTS: 1. FRACTURES OR CRACKS PASSING THROUGH THE SHELL, EXCEPT FOR A SINGLE END CRACK THAT DOES NOT EXCEED THE DEPTH OF THE JOINT 2. DEFECTS THAT INDICATE IMPERFECT PROPORTIONING, MIXING AND MOLDING. 3. SURFACE DEFECTS INDICATING HONEYCOMBED OR OPEN TEXTURE. 4. DAMAGED ENDS, WHERE SUCH DAMAGE WOULD PREVENT MAKING A SATISFACTORY JOINT. 5. INFILTRATION INTO MANHOLE EXCEEDING ALLOWED LIMITS 6. THE INTERNAL DIAMETER OF THE MANHOLE SECTION VARYING BY MORE THAN ONE (1) PERCENT FROM THE NOMINAL DIAMETER. 7. NOT INSTALLED IN CONFORMANCE WITH THESE STANDARDS. 8. NOT CLEARLY MARKED AS OF DATE OF MANUFACTURER, TRADE NAME, SIZE DESIGNATION PART NUMBER, AND ASTM NUMBER. 9. HAVING A DEVIATION MORE THAN 1/4" FROM THE STRAIGHT EDGE AT ANY POINT ACROSS THE TOP OF MANHOLE CONE SECTION OR RISER RING; AND/OR 10. HAVING ANY VISIBLE STEEL BARS ALONG THE INSIDE OR OUTSIDE SURFACE OF THE MANHOLE EXCEPT FOR REINFORCEMENT STIRRUPS OR SPACERS USED TO POSITION THE CAGE DURING MANUFACTURE. 5.12 BUILDING SEWERS BUILDING SEWERS SHALL BE EITHER SDR 35, SCHEDULE 80 OR SCHEDULE 40 PVC BELL AND SPIGOT TYPE PIPE CONFORMING TO ASTM D2241. JOINTS SHALL BE FLEXIBLE GASKET PUSH-ON COMPRESSION TYPE ASSEMBLED AND INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S  RECOMMENDATIONS. ANY PART OF A BUILDING SEWER THAT IS LOCATED WITHIN TEN (10) FEET OF A WATER SERVICE PIPE SHALL BE CONSTRUCTED OF WATER WORKS GRADE PRESSURE PIPE. VITRIFIED CLAY PIPE (VCP) SHALL NOT BE PERMITTED FOR BUILDING SEWER  SHALL NOT BE PERMITTED FOR BUILDING SEWER NOT BE PERMITTED FOR BUILDING SEWER  BE PERMITTED FOR BUILDING SEWER CONSTRUCTION. ALL MANHOLES, INCLUDING GRADING RINGS, MUST BE WATERTIGHT, NOT PERMITTING ANY INFILTRATION OR EXFILTRATION. ANY MANHOLE WHICH IS NOT WATER TIGHT SHALL BE REPAIRED OR REPLACED AT THE CONTRACTOR'S EXPENSE. SANITARY MANHOLE GRADE RINGS AND FRAMES IN PAVED AREAS AND AREAS SUBJECT TO FLOODING SHALL BE SET AND SEALED IN MASTIC OR EQUIVALENT, APPROVED BY THE ENGINEER. SANITARY MANHOLE RINGS AND FRAMES NOT SUBJECT TO FLOODING MAY BE SEALED WITH MORTAR. ALL SANITARY SEWER MANHOLES SHALL BE VACUUM TESTED IN ACCORDANCE WITH CURRENT STANDARDS AND SPECIFICATIONS OF THE INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT AND THE MODEL SPECIFICATIONS FOR WATER AND SEWER CONSTRUCTION IN INDIANA, 1st EDITION, 1998. AIR (VACUUM) TESTING OF MANHOLES SHALL BE IN ACCORDANCE WITH ASTM C-1244-93 STANDARD TESTING METHOD, AND ALL APPLICABLE CITIZENS SANITARY SEWER SPECIFICATIONS. SEWER INSTALLATION SUITABLE TOOLS AND EQUIPMENT SHALL BE USED FOR THE SAFE AND CONVENIENT HANDLING AND LAYING OF PIPE. GREAT CARE SHALL BE TAKEN TO PREVENT PIPE COATINGS OR WRAPPINGS FROM BEING DAMAGED. CAREFULLY EXAMINE ALL PIPE FOR CRACKS AND OTHER DEFECTS. NO PIPE OR FITTINGS SHALL BE LAID WHICH ARE KNOWN TO BE DEFECTIVE. IF PIPE OR FITTINGS ARE DISCOVERED TO BE CRACKED, BROKEN OR DEFECTIVE ALTER BEING LAID, THEY SHALL BE REMOVED AND REPLACED WITH SOUND MATERIAL. THOROUGHLY CLEAN ALL PIPE AND FITTINGS BEFORE INSTALLATION. ALL PIPE AND APPURTENANCES SHOULD BE KEPT CLEAN UNTIL ACCEPTED AS COMPLETED WORK. A.  LINE AND GRADE THE CONTRACTOR SHALL FINISH AND SET ALL LINE AND GRADE STAKES (HUB) AND STAKES FOR BENCHMARKS. THE BENCHMARKS SHALL BE SET IN STRATEGIC LOCATIONS OF THE PROJECT IN ORDER TO FACILITATE THE CONTRACTORS INSTALLATION OF THE LINE AND GRADE STAKES FOR EACH PIPELINE. ONLY THE LASER METHOD SHALL BE USED TO SET THE GRADE OF THE PIPELINE. THE CONTRACTOR SHALL CONSTANTLY CHECK LINE AND GRADE OF THE LASER BEAM AND THE PIPE. B. POINT OF COMMENCEMENT AND LAYING OF PIPE PIPE LAYING SHALL COMMENCE AT THE LOWEST POINT IN THE PROPOSED SEWER LINE. LAY THE PIPE WITH THE BELL END OF BELL AND SPIGOT PIPE OR WITH THE RECEIVING GROOVE END OF TONGUE AND GROOVE PIPE POINTING UPGRADE. ANY OTHER PROCEDURE SHALL BE FOLLOWED ONLY WITH PERMISSION OF CITIZENS. LAY EACH PIPE ON AN EVEN FIRM BED AS SPECIFIED SO THAT NO UNEVEN STRAIN WILL COME IN CONTACT WITH ANY PART OF THE PIPE. PARTICULAR CARE SHALL BE EXERCISED TO PREVENT THE PIPES FROM BEARING ON THE SOCKETS. HAND DIG ALL BELL HOLES FOR BELL AND SPIGOT PIPE.  COMPLETELY SHOVE HOME ALL PIPE (TO THE ASSEMBLY MARK) IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS. ON PIPE OF THE TONGUE AND GROOVE TYPE THIRTY (30) INCHES AND LARGER IN DIAMETER, PRESSURE MUST BE APPLIED TO THE CENTER OF EACH PIPE AS IT IS LAID BY A WINCH AND CABLE OR OTHER MECHANICAL MEANS. ALL CONNECTION FITTINGS SHALL BE SEALED WITH A WATERTIGHT STOPPER.   THE CONTRACTOR SHALL EXTEND THE BUILDING WYE LATERAL TO THE RIGHT-OF-WAY LINE AND SHALL PLACE A #10 MAGNETIC LOCATOR WIRE ABOVE THE END OF THE PIPE TO WITHIN THREE (3) FEET OF THE GROUND SURFACE. FROM MAIN TO TOP OF CLEANOUT.
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C. CONSTRUCTION BULKHEADS BEFORE EXTENDING A SANITARY SEWER, THE CONTRACTOR SHALL PROVIDE A WATERTIGHT BULKHEAD IN THE EXISTING SEWER IMMEDIATELY DOWNSTREAM OF THE POINT OF CONNECTION. THIS BULKHEAD SHALL BE LEFT IN PLACE UNTIL THE NEW SANITARY SEWER HAS BEEN CLEANED OF ALL ACCUMULATED WATER AND DEBRIS AND ACCEPTED BY CITIZENS. DURING ALL INTERMISSIONS IN CONSTRUCTION OF THE SANITARY SEWER PIPE, THE OPEN FACE OF THE LAST PIPE LAID SHALL BE PLUGGED, COVERED OR BULKHEADED SO AS TO PREVENT SAND, WATER, EARTH OR OTHER MATERIALS FROM ENTERING THE PIPE. WHENEVER PIPE AND SPECIAL CASTINGS ARE REQUIRED TO BE CUT, THE CUTTING SHALL BE DONE BY SKILLED WORKMEN IN SUCH MANNER AS TO LEAVE A SMOOTH END AT RIGHT ANGLES TO THE AXIS OF THE PIPE WITHOUT DAMAGE TO THE PIPE CASTING OR CEMENT LINING. CUTTING TORCHES SHALL NOT BE USED. D. LAYING OF PIPE IN COLD WEATHER CITIZENS RESERVES THE RIGHT TO ORDER PIPE INSTALLATION DISCONTINUED WHENEVER, IN ITS OPINION, THERE IS DANGER OF THE QUALITY OF WORK BEING IMPAIRED BECAUSE OF COLD WEATHER. THE CONTRACTOR SHALL BE RESPONSIBLE FOR HEATING THE PIPE AND JOINTING MATERIAL SO AS TO PREVENT FREEZING OF JOINTS. DO NOT LAY ANY PIPE ON FROZEN GROUND. NO FLEXIBLE OR SEMI--RIGID PIPE SHALL BE LAID WHEN THE AIR TEMPERATURE IS LESS THAN 32 DEGREES F UNLESS PROPER PRECAUTIONS PER THE MANUFACTURERS RECOMMENDATIONS ARE TAKEN BY THE CONTRACTOR AND THE METHOD IS APPROVED BY CITIZENS. WHEN PIPES WITH RUBBER GASKETS OR RESILIENT-TYPE JOINTS ARE TO BE LAID IN COLD WEATHER, SUFFICIENTLY WARM THE GASKET OR JOINT MATERIAL SO AS TO FACILITATE MAKING A PROPER JOINT.  E. ABANDONED SEWERS AND STRUCTURES SEWERS AND STORM WATER DRAINS WHICH ARE TO BE ABANDONED SHALL BE BULLHEADED WITH MORTAR AND AN EIGHT (8) INCH THICK BRICK WALL. SEWERS, STORM WATER DRAINS, AND STRUCTURES WHICH ARE TO BE ABANDONED IN PLACE SHALL BE FILLED WITH SAND OR CELLULAR CONCRETE AND PLUGGED, UNLESS OTHERWISE INDICATED ON THE PLANS. SERVICE SHALL BE MAINTAINED IN SUCH SEWERS AND DRAINS UNTIL CITIZENS ORDERS BULKHEADS PLACED. NO TIMBER BULKHEADS SHALL BE ALLOWED. ALL CASTINGS ON SUCH ABANDONED STRUCTURES ARE THE PROPERTY OF CITIZENS AND SHALL BE SALVAGED BY THE CONTRACTOR AND DELIVERED AS DIRECTED, UNLESS OTHERWISE SPECIFIED, ALL ABANDONED MANHOLES, CATCH BASINS AND INLETS SHALL BE REMOVED TO A DEPTH OF THREE (3) FEET BELOW THE PROPOSED OR ESTABLISHED GRADE OR EXISTING STREET GRADE, WHICHEVER IS LOWER. DEWATERING AND CONTROL OF SURFACE WATER WHERE GROUNDWATER IS ENCOUNTERED, THE CONTRACTOR SHALL MAKE EVERY EFFORT NECESSARY TO SECURE A DRY TRENCH BOTTOM BEFORE LAYING PIPE. THE CONTRACTOR SHALL PROVIDE, INSTALL AND OPERATE SUFFICIENT SUMPS, PUMPS, HOSE, PIPING, WELL POINTS, ETC., NECESSARY TO DEPRESS AND MAINTAIN THE GROUNDWATER LEVEL BELOW THE BASE OF THE EXCAVATION.  IF THE CONTRACTOR IS UNABLE TO REMOVE THE STANDING WATER IN THE TRENCH, THE CONTRACTOR SHALL OVER--EXCAVATE THE PROPOSED BOTTOM GRADE OF THE SEWER BEDDING,  AND PLACE NOT LESS THAN THREE (3) INCHES OF  CLASS NO. 2 CRUSHED STONE (INDIANA DEPARTMENT OF HIGHWAY AGGREGATE CLASSIFICATION) IN THE OVER--EXCAVATED AREA. THE CONTRACTOR AND/OR OWNER SHALL BE LIABLE FOR ALL LAWSUITS WHICH MAY ARISE AS A RESULT OF THE CONTRACTOR'S DEWATERING EFFORTS.   THE CONTRACTOR SHALL KEEP THE SITE FREE OF SURFACE WATER AT ALL TIMES AND SHALL INSTALL DRAINAGE DITCHES, DIKES, PUMPS, AND PERFORM OTHER WORK NECESSARY TO DIVERT OR REMOVE RAINFALL AND OTHER ACCUMULATED SURFACE WATER FROM EXCAVATIONS. THE DIVERSION AND REMOVAL OF SURFACE AND/OR GROUNDWATER SHALL BE PERFORMED IN A MANNER WHICH WILL PREVENT WATER FROM ACCUMULATING WITHIN THE CONSTRUCTION AREA. UNDER NO CIRCUMSTANCES SHALL SURFACE WATER AND/OR GROUNDWATER BE DISCHARGED TO, DISPOSED OF OR ALLOWED TO FLOW INTO CITIZENS SANITARY SEWER SYSTEM.   TRENCHING THE WIDTH OF THE TRENCH AT AND BELOW THE TOP OF THE SANITARY SEWER SHALL BE ONLY AS WIDE AS IS NECESSARY FOR PROPER INSTALLATION AND BACKFILLING. THE TRENCH WIDTH SHALL BE CONSISTENT WITH SAFETY REQUIREMENTS AND MANUFACTURES RECOMMENDATIONS FOR THE TYPE OF PIPE. THE MINIMUM WIDTH OF TRENCH FOR SANITARY SEWERS, AND FORCE MAINS, 42-INCHES IN DIAMETER AND LESS SHALL BE 1.25 TIMES THE OUTSIDE DIAMETER (O.D) PLUS 12-INCHES (SEE DETAIL 5A):  THE DESIGN PLANS AND SPECIFICATIONS SUBMITTED TO CITIZEN'S ENERGY GROUP FOR REVIEW, APPROVAL AND ISSUANCE OF A CONSTRUCTION PERMIT SHALL INCLUDE A DETAILED TRENCH DRAWING. PLASTIC PIPE SHALL INCLUDE MANUFACTURER'S PRODUCT DATA INDICATING THE TYPE OF TRENCH FOR THE SIZE OF PIPE AND DEPTH OF CONSTRUCTION.  THE DESIGN OF THE SEWER PIPE AND STRUCTURES IS PREDICATED UPON THE WIDTH OF TRENCH INDICATED ABOVE. SHOULD THESE LIMITS BE EXCEEDED, THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROVISION AND INSTALLATION OF SUCH REMEDIAL MEASURES AS MAY BE REQUIRED BY THE ENGINEER AND/OR CITIZENS.  BELL HOLES SHALL BE EXCAVATED FOR BELL AND SPIGOT PIPE AND MECHANICAL JOINT PIPE, SO THAT THE ENTIRE BARREL OF THE PIPE IS RESTING ON THE BEDDING.   THE PIPE TRENCH SHALL NOT BE EXCAVATED MORE THAN ONE HUNDRED (100) FEET IN ADVANCE OF PIPE LAYING.  WHENEVER PIPE TRENCHES ARE EXCAVATED BELOW THE DESIGNED BEDDING BOTTOM, THE CONTRACTOR SHALL FILL THE OVER-EXCAVATION WITH MECHANICALLY COMPACTED NO. 8 (1/4·INCH TO 3/4-INCH) CRUSHED STONE OR NO. 8 FRACTURED FACE AGGREGATE.  INCH TO 3/4-INCH) CRUSHED STONE OR NO. 8 FRACTURED FACE AGGREGATE.  ALL ROCK, BOULDERS AND STONES 6-INCHES IN DIAMETER AND LARGER ENCOUNTERED IN TRENCHES SHALL BE REMOVED. BOULDERS OR ROCKS ARE NOT TO BE USED FOR TRENCH BACKFILL. REMOVE ANY ROCK ENCOUNTERED TO SIX (6) INCHES BELOW THE PIPE, AND REPLACE WITH NO. 8 CRUSHED STONE OR NO. 8 FRACTURED FACE AGGREGATE, COMPACTED. IN CASES WHERE MATERIAL IS DEPOSITED ALONG OPEN TRENCHES, THE MATERIAL SHALL BE PLACED SO THAT NO DAMAGE WILL RESULT TO THE WORK OR ADJACENT PROPERTY AS A RESULT OF RAIN OR OTHER SURFACE WASH. IF THE BOTTOM OF THE TRENCH IS OF UNDESIRABLE MATERIAL, AN ADDITIONAL SIX (6) INCHES OF TRENCH BOTTOM SHALL BE EXCAVATED AND FILLED WITH CLASS 2 CRUSHED STONE AND COMPACTED USING A HAND HELD MECHANICAL TAMPER. WHERE THE DISTANCE TO STABLE GROUND IS EXCESSIVE, THE ENGINEER SHALL ORDER IN WRITING, OTHER TYPES OF FOUNDATION AS DEEMED NECESSARY, SUBJECT TO THE APPROVAL OF CITIZENS.
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BEDDING BEDDING MATERIAL SHALL BE COMPACTED NO. 8 CRUSHED STONE OR NO. 8 FRACTURED FACE AGGREGATE AND SHALL BE PLACED IN THE TRENCH BOTTOM SUCH THAT AFTER THE PIPE HAS BEEN PLACED, IMBEDDED TO GRADE AND ALIGNED, THERE REMAINS A 4-INCH MINIMUM DEPTH OF MATERIAL BELOW THE PIPE BARREL AND A MINIMUM OF 3-INCHES BELOW THE BELL (SEE DETAIL 5A). A. PLASTIC OR FLEXIBLE PIPE BEDDING SHALL BE PLACED AROUND THE SIDES OF THE PIPE UP TO THE SPRINGLINE (1/2 THE OUTSIDE DIAMETER). THIS MATERIAL SHALL BE SHOVEL SLICED OR OTHERWISE CAREFULLY PLACED AND "WALKED" OR HAND TAMPED TO ENSURE COMPACTION OF THE HAUNCH AREA AND COMPLETE FILLING OF ALL VOIDS. FROM THE SPRINGLINE TO TWELVE (12) INCHES ABOVE THE CROWN OF THE PIPE,  BEDDING SHALL BE ADDED IN SIX (6) LIFTS AND “WALKED" IN FOR COMPACTION. BACKFILLING OF THE REMAINDER OF THE WALKED" IN FOR COMPACTION. BACKFILLING OF THE REMAINDER OF THE TRENCH SHALL BE AS SPECIFIED. B. DUCTILE IRON  BEDDING SHALL BE PLACED AROUND THE SIDES OF THE PIPE UP TO THE SPRINGLINE (1/2 THE OUTSIDE DIAMETER). THIS MATERIAL SHALL BE SHOVEL SLICED OR OTHERWISE CAREFULLY PLACED AND "WALKED" OR HAND TAMPED TO ENSURE COMPACTION OF THE HAUNCH AREA AND COMPLETE FILLING OF ALL VOIDS. FROM THE SPRINGLINE TO THE TOP OF THE PIPE, BEDDING SHALL BE ADDED IN SIX (6) LIFTS AND "WALKED" IN FOR COMPACTION. BACKFILLING OF THE REMAINDER OF THE TRENCH SHALL BE AS SPECIFIED.  BACKFILL A. MATERIALS THE FOLLOWING MATERIALS SHALL BE USED AS BACKFILL.  CLASS I - ANGULAR, SIX (6) TO FORTY (40) MILLIMETERS (1/4 TO 1-1/2 INCH) GRADED STONE SUCH AS CRUSHED STONE. INDOT CLASSIFICATION NO.5, NO.8, NO,9, AND NO. S3. A N0. 8 GRAVEL CONTAINING A MINIMUM 50% MECHANICAL CRUSH COUNT, AND MEETING THE FOLLOWING NOMINAL SIZE AND PERCENTS PASSING WILL HE CONSIDERED AN EQUIVALENT CLASS I MATERIAL: 100% PASSING 1” SIEVE, 75-95% PASSING 3/4" SIEVE,  SIEVE, 75-95% PASSING 3/4" SIEVE, 40-70% PASSING 1/2" SIEVE AND 0-15% PASSING N0.4 SIEVE.   CLASS II - COARSE SANDS AND GRAVELS WITH MAXIMUM PARTICLE SIZE FORTY (40) MILLIMETERS (1-1/2 INCH), INCLUDING VARIOUSLY GRADED SANDS AND GRAVELS  CONTAINING SMALL PERCENTAGES OF FINES, GENERALLY GRANULAR AND  NON-COHESIVE, EITHER WET OR DRY. SOIL TYPES GM, GP, SW AND SP AND INDOT CLASSIFICATION FOR "B" BORROW MATERIAL ARE INCLUDED IN THIS CLASS. CLASS III -  FINE SAND AND CLAY GRAVELS, INCLUDING FINE SANDS, SAND-CLAY MIXTURES AND GRAVEL-CLAY MIXTURES. SOIL TYPES GM, GC, SM AND SC ARE INCLUDED IN THIS  CLASS. THESE MATERIALS ARE NOT ACCEPTABLE FOR PIPE BEDDING,   CLASS IV - SILT, SILLY CLAYS AND CLAYS, INCLUDING ORGANIC CLAYS AND SILTS OF MEDIUM TO HIGH PLASTICITY AND LIQUID LIMITS. SOIL TYPES MHO, ML., CHI AND CL ARE INCLUDED IN THIS CLASS. THESE MATERIALS ARE NOT ACCEPTABLE FOR PIPE BEDDING.  MATERIALS SHALL BE AGREED UPON PRIOR TO CONSTRUCTION. NO SIGNIFICANT DEVIATION FROM THIS STANDARD WILL BE PERMITTED WITHOUT AUTHORIZATION BY CITIZENS. THE TERM "SELECT FILL" SHALL MEAN THE USE OF CLASS II OR III BACKFILL MATERIALS AS DESCRIBED ABOVE. B. PLACEMENT 1.  AREAS SUBJECT TO VEHICULAR TRAFFIC IN AREAS UNDER PROPOSED OR EXISTING PAVED ROADS OR UNDER OR WITHIN FIVE FEET OF PAVEMENT, SIDEWALKS, CURBS, GUTTERS OR SIMILAR STRUCTURES, GRANULAR BACKFILL MATERIAL COMPLYING WITH THE REQUIREMENTS OF THE INDIANA DEPARTMENT OF HIGHWAYS STANDARD SPECIFICATIONS, MOST RECENT EDITION, SHALL BE USED. THE MATERIAL SHALL BE PLACED IN UNIFORM LAYERS NOT EXCEEDING SIX (6) INCHES, LOOSE MEASUREMENT. WITHIN THREE (3) FEET OF THE SANITARY SEWER PIPE THE BACKFILL MATERIAL SHALL BE THOROUGHLY AND UNIFORMLY COMPACTED WITH HAND HELD MECHANICAL TAMPERS. THE REMAINING BACKFILL MATERIAL SHALL BE COMPACTED WITH MECHANICAL TAMPERS. A MINIMUM COMPACTION OF 95 PERCENT STANDARD PROCTOR DENSITY SHALL BE ACHIEVED WITHIN THE BACKFILL MATERIAL. 2.  AREAS NOT SUBJECT TO VEHICULAR TRAFFIC AREAS FIVE (5) FEET OR MORE FROM THE PAVED SURFACES BE CAREFULLY BACKFILLED WITH CLEAN FILL MATERIAL FREE OF ROCKS LARGER THAN 6-INCHES IN DIAMETER, FROZEN LUMPS OF SOIL, WOOD OR OTHER EXTRANEOUS MATERIAL AND INSTALLED AND COMPACTED AS NOTED ABOVE. C.  FLOWABLE FILL   1. UPON APPROVAL, FLOWABLE MORTAR MAY BE USED TO FILL TRENCHES FOR PIPE STRUCTURES, CULVERTS, UTILITY CUTS AND OTHER WORK EXTENDING UNDER PAVEMENT, TO FILL CAVITIES BENEATH SLOPE WALLS AND OTHER LOCATIONS. INSTALLATION, MATERIALS, AND CONSTRUCTION REQUIREMENTS SHALL BE IN ACCORDANCE WITH INDOT STANDARDS.  A MINIMUM 6" CONCRETE CAP SHALL BE INSTALLED ABOVE FLOWABLE FILL IN ALL LOCATIONS. TRENCH BOX PULLING AND SHEETING WHEN REQUIRED BY THE OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA) TO PROTECT LIFE, PROPERTY, OR THE WORK, SHEET AND BRACE ALL OPEN CUT TRENCHES IN ACCORDANCE WITH CFR 1926. UPON COMPLETION OF THE WORK, ALL TEMPORARY FORMS, SHORES, AND BRACING SHALL BE REMOVED. ALL VACANCIES OR VOIDS LEFT BY THE SHEETING, SHALL BE CAREFULLY FILLED WITH PROPER BEDDING MATERIAL. ANY DAMAGE TO PAVEMENT OR OTHER STRUCTURES DUE TO SHEETING, SHORING, OR BRACING SHALL BE REPAIRED BY THE CONTRACTOR AT HIS EXPENSE.   SHEETING AND BRACING WHICH IS TO REMAIN IN PLACE SHALL BE CUT OFF AT THE ELEVATION OF 1.5 FEET ABOVE THE TOP OF THE SEWER PIPE UNLESS OTHERWISE DIRECTED BY THE ENGINEER MANHOLE INSTALLATION A. PREPARATION OF BASE THE BOTTOM OF THE EXCAVATION TRENCH FOR THE MANHOLE SHALL BE FILLED WITH A MINIMUM OF SIX (6) INCHES OF NO. 8 CRUSHED STONE MECHANICALLY COMPACTED TO FORM A STABLE BASE. WHERE POOR OR UNSTABLE SOIL CONDITIONS EXIST OR OVER EXCAVATION HAS OCCURRED, ADDITIONAL NO. 2 CRUSHED STONE OR CLASS B CONCRETE SHALL BE USED TO FORM A STABLE BASE.
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B. PLACEMENT PRECAST MANHOLE SECTIONS SHALL BE PLACED TO PROVIDE PROPERLY ALIGNED VERTICAL SIDES. THE COMPLETED MANHOLE SHALL BE RIGID, TRUE TO DIMENSIONS AND WATERTIGHT. TOLERANCE SHALL NOT EXCEED 2 INCHES FOR MANHOLES UP TO 16 FEET IN DEPTH PLUS 1/8” PER FOOT FOR MANHOLES OVER 16 FEET. TOLERANCES SHALL BE  PER FOOT FOR MANHOLES OVER 16 FEET. TOLERANCES SHALL BE CHECKED WITH A PLUMB LINE. THE JOINTS BETWEEN MANHOLE SECTIONS SHALL BE MADE WITH AN APPROVED RUBBER O-RING IN ACCORDANCE WITH ASTM C-443 AND A 1/2-INCH DIAMETER NON-ASPHALTIC MASTIC (KENT SEAL OR EQUAL) CONFORMING TO AASHTO M-198 AND FEDERAL SPECIFICATIONS SS--521-A. C. BACKFILL BACKFILLING AND COMPACTION AROUND MANHOLES SHALL COMPLY WITH THE REQUIREMENTS SPECIFIED FOR THE CONNECTING SEWER.
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