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ADVERTISEMENT FOR BIDS

RIDDLE STREET WATER MAIN

CITY OF HOWELL

LIVINGSTON COUNTY, MICHIGAN

The City of Howell will receive sealed bids at the City Clerk’s office located at 611 East Grand River Avenue, 

Howell, Michigan until 10 a.m. on Wednesday, March 2, 2022, at which time and place all bids will be 

publicly opened and read. Bids should be sealed in an envelope with “Riddle Street Water Main Project” marked 

on the outside.

Bidders shall review and comply with the Instructions to Bidders, which are incorporated by reference, and 

carefully review all Contract Documents, as defined in the Instructions to Bidders. Bids submitted after the exact 

time specified for, receipt will not be considered.

The Contracts will consist of the following principal items of work and appurtenances as specified herein and 

shown on the Contract Drawings.

Description of Work

Install approx. 904 Ft of H.D.P.E. and Ductile Iron Water Main along Riddle Street utilizing open cut, 

horizontal directional drill, and jack and bore methods.

The City of Howell officially distributes bid documents through the Michigan Intergovernmental Trade Network 

(MITN).  Copies of documents obtained from any other source are not considered official copies.  Only those 

vendors who obtain documents from the MITN system are guaranteed access to receive addendum information, 

if such information is issued. If you obtained this document from a source other than MITN, it is recommended 

that you register on the MITN site, www.mitn.info and obtain an official copy and any addenda.  The City of 

Howell also reserves the right to use any other method of advertising and/or distributing bid information; 

however, any additional method of distribution will also direct vendors to MITN.

Advertisement also published on the Michigan Infrastructure and Transportation Association website, 

www.mitaads.com

Questions, comments, or concerns of any bidder regarding bidding or the contract documents must be submitted 

in writing by the end of the day on February 23, 2022.  No inquiry received after that date will be given 

consideration.  Submit all questions to Engineer at:

Lukas Gallup

lgallup@hrcengr.com

Hubbell, Roth & Clark, Inc.

Contractors or Subcontractors performing the work of this contract shall be required to submit previous relevant 

experience in order to be considered.

Proposals submitted by Bidders who have been debarred, suspended, or made ineligible by any Federal Agency 

will be rejected.  

http://www.mitn.info/
http://www.mitaads.com/
mailto:lgallup@hrcengr.com
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Each bidder agrees to waive any claim it has or may have against the Owner, the Architect/Engineer, and their 

respective employees, arising out of or in connection with the administration, evaluation, or recommendation of 

any bid.

Each bid proposal shall be submitted on the proposal forms in a sealed envelope clearly marked “Bid for 

Lakeview Cemetery Maintenance Building” and shall be accompanied by a certified check, cashier's check or 

bid bond, executed by the bidder and Surety Company, payable to the City of Howell in the amount of Five 

Percent (5%) of the accompanying bid.  Proposal Guarantee shall provide assurance that the bidder will, upon 

acceptance of the bid, execute the necessary Contract with the City of Howell.  No bid may be withdrawn after 

scheduled closing time for receiving bids for at least ninety (90) days.

The successful bidder will be required to furnish satisfactory Performance, Payment, and Maintenance and 

Guarantee Bonds.  

The City of Howell reserves the right to accept any proposal, to reject any proposal and to waive irregularities 

in proposals.

Angela Guillen, City Clerk
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	PART 1 INSURANCE
	1.1 Insurance Required of the Contractor
	A. Prior to commencement of the work, the Contractor shall purchase and maintain during the term of the project such insurance as will protect him, the Owner, and the Engineer from claims arising out of the work described in this contract and performed by the Contractor, Subcontractor(s) or Sub�Subcontractor(s) consisting of the below listed policies.

	1.2 Worker's Compensation Insurance
	A. Worker's Compensation insurance including Employer's Liability to cover employee injuries or disease compensable under the Workers' Compensation Statutes of the states in which work is conducted under this contract; disability benefit laws, if any; or Federal compensation acts such as U. S. Longshoremen or harbor Workers', maritime Employment, or Railroad Compensation Act(s), if applicable.
	B. Self�insurance plans approved by the regulatory authorities in the state in which work on this project is performed are acceptable.

	1.3 Comprehensive General Liability
	A. A Comprehensive General Liability policy to cover bodily injury to persons other than employees and for damage to tangible property, including loss of use thereof, including the following exposures:
	B. Additional Insured Requirements:

	1.4 Comprehensive Automobile Liability
	A. A Comprehensive Automobile Liability policy to cover bodily injury and property damage arising out of the ownership, maintenance or use of any motor vehicle, including owned, non�owned and hired vehicles and including Michigan “No Fault” coverage.
	B. In light of standard policy provisions concerning (a) loading and unloading and (b) definitions pertaining to motor vehicles licensed for road use vs. unlicensed or self�propelled construction equipment, it is strongly recommended that the Comprehensive General Liability and the Comprehensive Auto Liability be written by the same insurance carrier, though not necessarily in one policy.
	C. Additional Insured Requirements:

	1.5 Owner's  & Contractors Protective Liability Policy
	A. The Contractor shall purchase for the Owner, a separate Owner's Protective Liability policy to protect the Owner, the Engineer, their consultants, agents, employees and such public corporations in whose jurisdiction the work is located, for their contingent liability for work performed by the Contractor, the Subcontractor(s) or the Sub�Subcontractor(s) under this contract.
	B. Purchase the Owner's Protective Liability policy in the Owner’s name.
	C. Additional Insured Requirements:

	1.6 Umbrella or Excess Liability
	A. The Contractor is granted the option of arranging coverage under a single policy for the full limit required or by a combination of underlying policies with the balance provided by an Excess or Umbrella Liability policy equal to the total limit(s) requested.
	B. Umbrella or Excess policy wording shall be at least as broad as the primary or underlying policy(ies) and shall apply both to the Contractor's general liability and to his automobile liability insurance.
	C. Additional Insured Requirements:

	1.7 Railroad Protective Liability
	A. Where such an exposure exists, as determined by the Owner, the Contractor will provide coverage in the name of each railroad company having jurisdiction over rights�of�way across which work under the contract is to be performed.
	B. Additional Insured Requirements:

	1.8 Limits of Liability
	A. The required limits of liability for insurance coverage shall be not less than the following:

	1.9 Evidence of Coverage
	A. Prior to commencement of the work, the Contractor shall furnish to the Owner, Certificates of Insurance in force on the Owner's Form of Certificate provided.
	B. Other forms of Certificate are acceptable only if (1) they include all of the items prescribed in the Owner's Form of Certificate, including agreement to cancellation provisions outlined herein, (2) the Engineer’s Project Identification Number, and (3) they have written approval of the Owner and the Engineer.
	C. The Owner reserves the right to request complete copies of policies if deemed necessary to ascertain details of coverage not provided by certificates.
	D. Such policy copies shall be "Originally Signed Copies," and so designated.

	1.10 Qualification of Insurers
	A. In order to determine financial strength and reputation of insurance carriers, all companies providing the coverages required shall be licensed or approved by the Insurance Bureau of the State of Michigan and shall have a financial rating no lower than XI and a policyholder's service rating no lower than A as listed in A. M. Best's Key Rating Guide, current edition.
	B. Companies with ratings lower than A;XI will be acceptable only upon written consent of the Owner.

	1.11 Contract Security
	A. If the Owner is a public entity, the Contractor shall furnish a surety bond (form attached) in an amount at least equal to 100 percent of the contract price as security for the faithful performance of this contract.  The Contractor shall furnish, also, a separate surety bond (form attached) in an amount at least equal to 100 percent of the contract price as security for the payment of all persons performing labor on the project under this contract, and furnishing materials in connection with this contract.  The surety on each such bond shall be a duly authorized surety company satisfactory to the Owner.
	B. Regardless of whether the Owner is or is not a public entity, the Contractor shall furnish a Maintenance and Guarantee Bond (form attached) covering all work under this contract.  The guarantee is to cover a period of one year subsequent to the date of the final estimate, unless otherwise specified.
	C. Surety Companies providing and executing Surety and Guarantee Bonds shall appear on the United States Treasury Departments most current list, Circular 570, as holding certificates of authority as acceptable sureties on federal bonds.  The penal sum of such bonds shall not exceed the a company’s limitation as stated therein. A surety company shall be licensed in the State in which it provides a bond and in the State where the contract work is to be performed.

	1.12 Indemnification
	A. The contractor agrees to indemnify, defend, and save harmless the Owner and the Engineer, their consultants, agents, and employees, from and against all loss or expense (including costs and attorney's fees) by reason of liability imposed by law upon the Owner and the Engineer, their consultants, agents, and employees for damages because of bodily injury, including death at any time resulting there from, sustained by any person or persons or on account of damage to property, including loss of use thereof, arising out of or in consequence of the performance of this work, whether such injuries to persons or damage to property is due, or claimed to be due, to the negligence of the contractor, his subcontractors, the Owner, the Engineer, and their consultants, agents, and employees, except only such injury or damage as shall have been occasioned by the sole negligence of the Owner, the Engineer, or their agents, employees or consultants.
	B. The Contractor also agrees to indemnify, defend and save harmless the Owner and the Engineer, their owners, directors, Board members, officers, directors, officials, and council members, consultants, agents and employees, from and against any and all loss or expense (including costs and attorney’s fees) for any and all claims or allegations of supervision, inspection or observation activities or services which may arise out of, or in consequence of, the performance of this work.
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	01000_General_Specifications
	GENERAL SPECIFICATIONS
	1.1 WORKING SPACE
	A. The contractor shall interfere as little as possible with traffic and in all cases shall confine the work operations to the minimum space possible.
	B. Stockpiling of construction material and equipment will be permitted as necessary, but in no case shall traveled roadways, driveways, or entrances be unduly obstructed.
	C. Should storage areas be desired on private property, the Contractor may obtain such space on privately owned property at his own expense, by agreement with the property owner thereof.  The Contractor shall provide the Owner with a copy of the written permission from the private property owner prior to occupying the property.

	1.2 WORK WITHIN PUBLIC STREETS OR LAND
	A. Where the centerline of the proposed improvement is within the public street or land, the contractor shall confine his operations to within the public street or land unless easements have been acquired (See “Easements"). It shall be the contractor's responsibility to use such methods and/or materials, including sheeting, so as to prevent any portion of the excavation from encroaching on private property. This shall not preclude the contractor from obtaining the right to encroach on private land in accord with the foregoing article "Working Space." All signing and barricading shall be done in accordance with current edition of the Michigan Manual of Uniform Traffic Control Devices (M.M.U.T.C.D.) as issued by the Michigan Department of Transportation.

	1.3 EASEMENTS
	A. In certain instances the owner may have acquired certain permanent easements and construction easements for the contractor's use in constructing the work. The contractor shall confine work operations to these easements except as noted under the foregoing article "Working Space."

	1.4 LOCATING WORK
	A. The contractor shall accurately locate the work from reference points established by the Owner along the surface of the ground and the line of work. For sewers, "cut sheets" will be furnished by the Owner. Reference points shall be protected and preserved by the contractor.

	1.5 SOIL CONDITIONS
	A. The contractor, as such and as bidder, shall make his own determination as to soil and/or rock conditions and shall complete the work in whatever material and under whatever conditions may be encountered or created, without extra cost to the owner. This shall apply whether or not borings are shown on the drawings.
	B. The owner does not guarantee that the ground encountered during construction will conform with any boring information furnished herein.
	C. The Owner and Engineer may have been involved in the design, construction observation, and/or construction of other underground projects in the area of the proposed construction. The observation field reports, soil reports, and any soil information connected with these projects are available for review by the prospective bidders.

	1.6 SURVEY MONUMENTS
	A. Monuments or other recognized property boundary markers at street intersections, section corners, acreage or lot corners, and right�of�way lines shall be preserved and protected.  Where such monuments or markers must be removed during construction, the Owner shall be notified and the Contractor shall make all necessary arrangements with a land surveyor registered in the State of Michigan to have these monuments or markers properly witnessed prior to disturbance or removal and later reset by the registered land surveyor at no cost to the Owner.

	1.7 TRENCH BACKFILL
	A. All trenches shall be backfilled with granular material, MDOT Class II to a point 12 inches above the pipe for diameters less than 24 inches and up to the spring line with materials meeting the requirements of the 1996 MDOT Table 902-2, Class 34R for diameters 24 inches or larger.  This portion of the backfill is to be placed in layers not exceeding 6 inches in depth, and shall be thoroughly compacted by mechanical tamping to not less than 95% of maximum unit weight utilizing ASTM D-1557 Modified Proctor.  The remainder of the backfill shall be made with suitable excavated material (excluding blue and gray clays, peat, muck, marl or other organic materials) placed in one foot layers with each layer being thoroughly compacted by approved mechanical methods, or other effective means having the approval of the Engineer, to a density of 90% of maximum unit weight utilizing ASTM D-1557 Modified Proctor.

	1.8 MAINTENANCE AND RESTORATION OF PAVEMENTS, ROAD SURFACES, STRUCTURES AND TRENCH BACKFILL
	A. Where trenches cross existing improved roadways or drives or where the trench parallels an existing improved roadway which is disturbed by the contractor's operations, the contractor shall consolidate the trench backfill and shall place a temporary gravel fill, meeting 21AA Aggregate Gradation or (County Road Specifications) at least 8" thick; and shall, during the life of the contract, maintain the same in good condition with additional gravel as settling takes place.  All structures, including curbing, walks, paving, gravel, or street road surfaces, etc., that may be damaged or destroyed by the contractor's operations, shall be repaired and replaced by him at his own expense.  In restoring pavement, a saw shall be used and a cut equal to at least 3/4 of the thickness of the existing pavement shall be made on each side of the part to be restored, with the exception of expansion joints that shall be saw cut the full depth of the pavement.  Concrete shall be 3500 psi, using six (6) sacks of cement per cubic yard of concrete, unless otherwise required.
	B. If the pavement removed had an asphaltic concrete surface, the surface shall be removed to a distance one foot beyond the limits of the removed concrete pavement.  The butt joint in asphaltic concrete removal shall be prepared by sawing through the total depth of asphaltic concrete.  The surface shall be replaced with a nominal two inches of MDOT bituminous surface mixture as required by the Owner and meeting the requirements of the Michigan Department of Transportation as to materials and method of replacement at no extra cost to the Owner.

	1.9 ROAD PERMITS
	A. The contractor shall obtain any necessary construction permits required of contractors for work within public streets, highways, roads, or alleys.  The cost of construction permits, including, but not limited to, inspection fees, application fees, and/or review fees that may be required in connection with such permits, shall be at the Contractor’s expense.  Construction operations shall be conducted in accordance with provisions of such permits, including tunneling of pavements where required.  The cost of any required bonds shall be included in the cost of the work as bid.

	1.10 ROAD DETOURS
	A. The contractor shall provide and maintain all temporary roadways as required for work operations or as required under "Road Permits" or otherwise specified or shown on the drawings at no extra cost to the Owner.

	1.11 PROTECTION OF THE PUBLIC
	A. The contractor shall provide sufficient barricades, guard railings, fencing, advance construction signing, coverings or other means to protect the public from injury due to the work operations, including completed or uncompleted work, at all times until acceptance of the work by the Owner at no extra cost to the Owner.

	1.12 BARRICADES AND PROTECTION
	A. The contractor shall provide and maintain in good repair, all barricades, guard railings, etc., as required for the protection of the workers, the Owner's employees and employees of Owner’s agent in strict compliance with state and local requirements.
	B. At dangerous points throughout the work, the contractor shall provide and maintain guard rails, colored lights, and flags.  All possible precautions shall be taken to protect the workers from injury at no extra cost to the Owner.

	1.13 MAINTENANCE OF TRAFFIC
	A. During the progress of the work, the contractor shall accommodate both vehicular and pedestrian traffic as provided in these specifications and as indicated on the drawings.  In the absence of specific requirements, traffic shall be maintained in accordance with the current edition of the Michigan Manual of Uniform Traffic Control Devices.  Access to fire hydrants and water valves shall always be maintained.  The contractor's truck and equipment operations on public streets shall be governed by County regulations, all local traffic ordinances, and regulations of the Fire and Police Department.
	B. Small street openings necessary for manholes, alignment holes, sewer connections, etc. will be permitted.  Such holes shall not be open longer than necessary and shall be protected and any traffic detouring necessary shall be done to the satisfaction of the Owner.  Wherever possible, small openings shall be covered with steel plates at pavement level secured in place during periods that work is not being performed at no extra cost to the Owner.
	C. Where streets are partially obstructed, the contractor shall place and maintain temporary driveways, ramps, bridges and crossings which in the opinion of the Owner are necessary to accommodate the public at no extra cost to the Owner.  In the event of the contractor's failure to comply with the foregoing provisions, the Owner may, with or without notice, cause the same to be done and deduct the cost of such work from any monies due or to become due the contractor under this contract.  However, the performance of such work by the Owner, or at his insistence, shall serve in no way to release the contractor from his liability for the safety of the traveling public.
	D. The contractor shall provide flagmen, warning lights, signs, fencing and barricades necessary to direct and protect vehicular and pedestrian traffic at no extra cost to the Owner.
	E. The contractor shall inform the local fire department in advance of work operations of street obstructions and detours, so that the fire department can set up plans for servicing the area in case of an emergency.  The governing police department and the owner shall be notified at least one week prior to obstructing any street.

	1.14 PRESERVATION OF TREES
	A. The contractor shall protect and preserve all trees along the line of work, and will be held responsible for any damage to trees.  Where necessary to preserve a tree and its main roots, the contractor shall tunnel under such tree.  Where specifically called for on the drawings, the contractor shall remove trees completely, including stumps and main roots.
	B. Where tunneling is not required for trees close to the trench and root trimming is necessary, the contractor shall hand trench ahead of the machine digging and cut all roots cleanly to minimize damage to the roots.
	C. Tree branches shall be tied back to protect them from the contractor's machinery.
	D. When a tree is removed by the contractor for his convenience and with the permission of the Owner and the adjacent property owner (where required), the contractor shall furnish one three (3) inch dia. tree for every six (6) inches of diameter of the tree removed.  The species shall be as directed by the Owner.  All trees installed shall be guaranteed to grow for a period of one (1) year.
	E. The contractor will receive no extra compensation for preservation of trees or for their removal and replacement where called for, and the cost of all work involved shall be included in the unit price bid or at no extra cost to the owner.

	1.15 REPLACEMENT OF SHRUBBERY
	A. The contractor shall protect and/or replace all shrubbery damaged or destroyed by operations under this contract at no extra cost to the owner.

	1.16 SODDING
	A. Where called for in the specifications, or on the drawings, the contractor shall furnish all labor and material and place Grade A sod to the finished grade shown or to conform with existing grades and provide a smooth and uniform surface to meet existing ground surface.
	B. Sod shall be densely rooted blue grass or other approved perennial grasses, free from noxious weeds and reasonably free from other weeds.  Sod shall be not less than 2 inches thick, cut in strips not less than 10 inches wide by 18 inches long.  The type of grass shall match the adjacent lawn.
	C. The area to be sodded shall be made smooth and shall be covered with not less than 2 inches of approved top soil screened to remove all debris uniformly spread over the scarified ground surface.
	D. Sod shall be moist and shall be laid in a moist earth bed.  Pegs shall be used where required to hold the sod in place.
	E. Sod shall not be placed during a drought nor during the period from July 1 to August 15.
	F. Sod to be kept moist by the contractor for fourteen (14) days to insure growth.
	G. The cost of providing for and meeting the sodding requirements shall be included in the bid price or at no extra cost to the owner.

	1.17 FINAL CLEANUP, GRADING, TOP SOIL AND SEEDING
	A. Upon completion of construction and before final payment is made, the contractor shall restore the working area to as clean a condition as existed before construction operations started.
	B. The Contractor shall go over the entire area and regrade and fill any areas that may have settled, including fills made from excess excavated materials and all other areas that may have been disturbed during construction operations.
	C. Where established lawn or grass areas have been disturbed by the contractor's operations, the Contractor shall provide, unless otherwise specified or called for on the drawings or in the specifications, not less than the minimum depth of approved top soil and shall grade, seed, fertilize and mulch the areas as required by the Owner and per the following Table:
	D. Fertilizing and sowing shall be done in an approved manner, and the seed shall be covered by light raking or dragging, and then rolled with a light roller.  Fertilizer shall be 10�6�4 commercial type.
	E. Seeding areas are to be kept moist for fourteen (14) days to insure growth.  The cost of providing for and meeting these requirements shall be incidental to the project unless otherwise provided.

	1.18 EXISTING STRUCTURES AND UTILITIES
	A. Certain underground structures and utilities have been shown as an aid to the contractor, but the owner does not guarantee their location or that other underground structures or utilities may not be encountered.

	1.19 PUBLIC AND PRIVATE UTILITIES
	A. Utilities
	B. Existing Sewer Facilities
	C. Existing Water Facilities
	D. Existing Gas Facilities

	1.20 PUMPING, BAILING AND DRAINING
	A. The contractor shall provide and maintain adequate pumping and drainage facilities for removal and disposal of water from trenches or other excavations.
	B. Where the work is in ground containing an excessive amount of water, the contractor shall provide, install, maintain, and operate suitable deep wells or well points, connecting manifolds and reliable pumping equipment to operate same to insure proper construction of the work.  Alternate dewatering methods may be implemented if approved by the Owner.
	C. Drainage or discharge lines shall be connected to adjacent public storm water drains or extended to nearby water courses wherever possible.  In any event, all pumping and drainage shall be done without damage to any highway or other property, public or private, and without interference with the rights of the public or private property owners and in accordance with the MDEQ and local requirements for soil erosion and sedimentation control.
	D. The contractor shall receive no extra compensation for providing, maintaining or operating any dewatering or drainage facilities.

	1.21 SHEETING, SHORING AND BRACING
	A. Where necessary in order to construct the work called for by the contract, to insure the safety of the workers, or to protect other things of value, the contractor shall use and, if necessary, leave in place, such sheeting, shoring, and bracing as is needed to carry out the work or to adequately insure the stability of such work, or to insure the safety of the workers and/or to protect adjoining things of value.  The contractor will receive no extra compensation for sheeting, shoring, or bracing, whether removed or left in place.

	1.22 DISPOSAL OF EXCAVATED MATERIAL
	A. With the exception of an amount of excavated materials sufficient for backfilling and construction of fills, as called for on the drawings, all broken concrete, stone, and excess excavated materials shall be disposed of from the site by the contractor.  The contractor will be required to obtain his own disposal ground, and will receive no extra compensation for disposing of any of the excess materials.

	1.23 DISPOSAL OF WASTE MATERIALS
	A. Unless otherwise directed by the owner, all waste materials and debris resulting from the construction work shall be removed from the premises at no extra cost to the owner.
	B. The contractor shall, at all times, keep the premises free from accumulations of waste material or debris caused by his employees or work, and shall remove same when necessary or required by the owner.

	1.24 TUNNELING
	A. The contractor shall construct the work in tunnel where shown on the drawings or required by permits, and at other locations may, at his option, construct the work in tunnel where it crosses existing roadways, public and private utilities, walks or other structures.  Tunnel work shall be constructed in accordance with the drawings and specifications, "Road Permit" requirements, or as otherwise noted on the drawings at no extra cost to the owner.

	1.25 COMPRESSED AIR
	A. The contractor shall provide compressed air as required for the work at no extra cost to the owner.

	1.26 INSPECTION OF PREMISES
	A. The bidder shall visit the premises and thoroughly acquaint himself with the conditions to be encountered in the installation of the work shown on the drawings and described in the specifications, as no extras will be allowed to cover work which he has not included in his tender due to his failure to inspect the premises.

	1.27 SCHEDULE OF OPERATIONS
	A. The contractor shall submit, for the owner's review and approval, a schedule of his proposed operations.  The contractor's schedule shall be complete and shall show in detail the manner in which he proposed to complete the work under this contract.

	1.28 ORDINANCES AND CODES
	A. All work shall be executed and inspected in accordance with all local and state rules and regulations and all established codes applicable thereto and shall conform in all respects to the requirements of all authorities having jurisdiction thereover.
	B. Should any change in the contract plans and/or specifications be required to comply with local regulations, the contractor shall notify the owner in accordance with Specification 00120, Instructions to Bidders.  After entering into contract, the contractor will be held to complete all work necessary to meet the local requirements without extra expense to the owner.
	C. Where the work required by the drawings and specifications is above the standard required, it shall be done as shown or specified.

	1.29 REQUIREMENTS PERTAINING TO WORK WITHIN RAILROAD RIGHTS�OF�WAY
	A. Where the contract drawings call for work within railroad rights�of�way or where the work crosses under railroad tracks, the contractor shall secure the approval of the railroad company of the method and schedule of operations and shall carry out the work in strict accordance therewith, all to the satisfaction of the railroad company and at no extra cost to the owner.
	B. The owner will pay the cost of all inspectors and flagmen required and furnished by the railroad company during the construction operations.
	C. The additional named insured under General Supplementary Conditions for "Owner and Contractor's Protective Public Liability and Property Damage Insurance" shall include the name of the railroad company.

	1.30 TRAFFIC CONTROL
	A. During construction the contractor shall control traffic in accordance with the current edition of the Michigan Manual of Uniform Traffic Control Devices issued by the Michigan Department of Transportation.

	1.31 DUST CONTROL
	A. The contractor shall provide adequate measures to control dust caused by his operation.  The methods employed, and frequency of application shall be as approved and directed by the Owner.

	1.32 INCONVENIENCES
	A. The contractor shall at all times be aware of inconveniences caused to the abutting property owners and general public.  Where undue inconveniences are not remedied by the contractor, the municipality, upon four hours notice, reserves the right to perform the necessary work and to have the owner deduct the cost thereof from the money due or to become due to the contractor.
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	SUBMITTALS
	PART 1 GENERAL
	1.1 SCHEDULE FOR SUBMISSION
	A. Submittal procedures
	B. Submittal Review
	C. Proposed Products list
	D. Shop Drawings, Product Data, and Samples
	E. Manufacture's installation instructions
	F. Manufacture's certificates

	1.2 RELATED SECTIONS
	A. Section 00700 - General Conditions
	B. Section 01400 - Quality Control
	C. Section 01700 - Contract Closeout

	1.3 SCHEDULE FOR SUBMISSION
	A. Prior to submitting any shop drawings, product data, portfolios, samples, etc. the Contractor shall prepare a summary, listing all items in the project which he will submit for review by the Engineer.
	B. The summary shall be submitted within twenty (20) calendar days after receipt of Notice to Proceed and shall be updated once per month thereafter.
	C. The summary shall include the proposed dates for submittal for each item for control purposes.  The summary shall be prepared in coordination with the Project Schedule for Construction and adequate time shall be allowed therein for review and possible resubmittal.
	D. The summary and schedule for submittals shall not relieve the Contractor of his obligation to comply with specification requirements for items not listed on the schedule.
	E. Nothing herein shall be construed as allowing additional time for completion of the project in the event resubmittal is required for shop drawings or the other items to be submitted.

	1.4 SUBMITTAL PROCEDURES
	A. Transmit each submittal with Engineer approved transmittal form.
	B. Sequentially number the transmittal form.  Re-submittals shall have original number and a sequential alphabetic suffix.
	C. Identify Project, Contractor, Subcontractor and supplier; pertinent drawing and detail number, and specification section number, as appropriate.
	D. Apply Contractor's stamp, signed or initialed certifying that review, verification of Products required, field dimensions, adjacent construction Work, and coordination of information, is in accordance with the requirements of the Work and Contract Documents.
	E. Schedule submittals to expedite the Project, and deliver to the Engineer in a manner to allow sufficient time for review and processing by the Engineer so as to not cause delays in the Work.  Coordinate submission of related items.
	F. All drawings, information and documentation shall be prepared and submitted with all words in the English language and dimensions in American units.  No foreign language or metric units will be permitted.
	G. Identify variations from Contract Documents and Products and system limitations which may be detrimental to successful performance of the completed work.
	H. Provide space for Contractor and Engineer review stamps.
	I. Revise and resubmit submittals as required and identify all changes made since previous submission.
	J. Distribute copies of reviewed submittals to all concerned and related parties.  Instruct parties to promptly report any inability to comply with provisions.
	K. The Engineer reserves the right to refuse to check or review any submittal of a subcontractor or manufacturer which is not presented in compliance with the foregoing requirements.
	L. Electronic Submittals:

	1.5 SUBMITTAL REVIEW
	A. All subcontractors and manufacturers' drawings shall first be sent directly to the Contractor, who shall keep a record of the drawing numbers and the dates of receipt.  The Contractor shall check thoroughly all such drawings, as regards measurements, sizes of members, materials, and all other details to assure himself that they conform to the intent of the drawings and the specification, and shall promptly return to the subcontractors and/or manufacturers for correction such drawings as are found inaccurate or otherwise in error.
	B. The Engineer will review the Contractor's, subcontractors' and manufacturers' drawings within a reasonable time after receipt thereof and will return one copy endeavoring to indicate, by notation thereon or written instructions, any correction which may be necessary to meet the Contract requirements.  The Contractor shall then review such notations and/or instructions and if he concurs therein, shall make or have made such required corrections, and shall, when so noted on the drawings or requested by the Engineer, resubmit corrected drawings to the Engineer as soon as possible, for final review.  Such further review by the Engineer will be limited to the corrections only, and the Contractor, by such re-submission shall be held to have represented that such drawings contain no other alterations, additions or deletions, unless the Contractor (in writing) directs the Engineer's specific attention to same.  Should the Contractor question, or dissent from, such notations and/or instructions, he shall so inform the Engineer and request further clarification before resubmitting the drawings.
	C. The review of Contractor's, subcontractors', and manufacturers' drawings by the Engineer is for coordination and assistance, and the Engineer does not thereby assume responsibility for errors or omissions. Such errors or omissions must be made good by the Contractor, irrespective of the receipt, review of the drawings by the Engineer, and even though the work is done in accordance with such drawings.

	1.6 PROPOSED PRODUCTS LIST
	A. Within 15 days after date of Owner-Contractor Agreement submit list of all major products proposed for use, including those previously called for to be submitted in the Proposal, with name of manufacturer, trade name, and model number of each product.
	B. For products specified only by reference standards, give manufacturer, trade name, model or catalog designation, and reference standards.
	C. Substitutions:  Whenever a particular brand or make or type of material, equipment, or other item is specified or is indicated on the Contract Drawings, it is for the purpose of establishing a standard of quality, design, and type desired and to supplement the detailed specifications.  Any other brand or make or type which in the opinion of the Engineer is equivalent to that specified or indicated may be offered as a substitute, subject to the following provisions:

	1.7 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
	A. The intent of the Contract Documents is to include in the contract price the cost of all labor and materials, water, fuel, tools, plant, equipment, light, transportation, and all other expenses as may be necessary for the proper execution and completion of the work.
	B. While the contract drawings and specifications propose to be complete in all respects as to layout, type of equipment and materials, they are not intended to serve as detailed sleeve or insert drawings, and the preparation of such drawings required or necessary for this purpose, or to set equipment accurately, shall be the responsibility of the Contractor.
	C. These Contract Documents shall be supplemented by other drawings, product data, samples and portfolios of all equipment, apparatus, materials, etc. furnished by the Contractor and reviewed by the Engineer.  All such supplementary drawings or instructions are intended to be consistent with the Contract Documents, true developments thereof and reasonably inferable therefrom.  Therefore, no extra charge will be allowed on a claim that particular supplemental drawings or instructions differed from the Contract documents, incurring extra work, unless the Contractor has first brought the matter, in writing, to the Engineer's attention for proper adjustment before starting on the work covered by such and has received from the Engineer an order in writing to so proceed.
	D. These original and supplementary drawings constitute the drawings according to which the work is to be done.  The Contractor shall keep at the site of the work, copies of all drawings and specifications and shall at all times give the Engineer or Owner access thereto.
	E. Shop Drawings are drawings, diagrams, schedules other data specifically prepared for the Work by the Contractor or a subcontractor, Subcontractor manufacturer, supplier or distributor to illustrate some portion of the Work.
	F. Shop Drawings, Product Data, Samples and similar submittals are not Contract Documents.  The purpose of these submittals is to demonstrate for those portions of the Work for which submittals are required the way the Contractor proposes to conform to the information given and the design concept expressed in the Contract Documents.
	G. Product Data are illustrations, standard schedules, performance charts, instructions, catalog cuts, brochures, diagrams, materials lists and other information  furnished by the Contractor to illustrate materials or equipment for some portion of the Work.
	H. Samples are physical examples which illustrate materials, equipment or workmanship and establish standards by which the Work will be judged.
	I. The Contractor shall review, approve, and submit to the Engineer, Shop Drawings, Product Data, Samples, and similar submittals required by the Contract Documents requested by the Engineer or Owner or otherwise necessary for the proper execution of the work, with reasonable promptness and in such sequence as to cause no delay in the Work or in the activities of the Owner or of separate contractors.  Submittals made by the Contractor which are not required by the Contract Documents may be returned without action.
	J. The Contractor shall perform no portion of the Work requiring submittal, resubmittal, and review of Shop Drawings, Product Data, Samples or similar submittals until the respective submittal has been reviewed by the Engineer.  Such Work shall be in accordance with reviewed submittals.
	K. By approving and submitting Shop Drawings, Product Data, Samples and similar submittals, the Contractor represents that the Contractor has determined and verified materials, field measurements and field construction criteria related thereto, or contained within such submittals with the requirements of the Work and of the Contract Documents.
	L. The Contractor shall not be relieved of responsibility for deviations from requirements of the Contract Documents by the Engineer's review of Shop Drawings, Product Data, Samples or similar submittals unless the Contractor has specifically informed the Engineer in writing of such deviation at the time of submittal and the Engineer has given written approval to the specific deviation.  The Contractor shall not be relieved of responsibility for errors or omissions in the Shop Drawings, Product Data, Samples or similar submittals by the Engineer's review thereof, as the Engineer's review in intended to cover compliance with the Contract Document and not to enter into every detail of the shop work.
	M. The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data, Samples, or similar submittals, to revisions other than those required by the Engineer on previous submittals.
	N. When professional certification of performance criteria of materials systems or equipment is required by the Contract Documents, the Engineer shall be entitled to rely upon the accuracy and completeness of such calculations and certifications.
	O. Shop Drawings
	P. Product Data
	Q. Samples

	1.8 MANUFACTURER INSTALLATION INSTRUCTIONS
	A. When specified in individual specification sections, submit printed instructions for delivery, storage, assembly, installation, start-up, operating, maintaining and finishing to the Engineer in quantities specified for Product Data.
	B. Identify conflicts between manufacturer's instructions and contract documents.

	1.9 MANUFACTURER CERTIFICATES
	A. When specified in individual sections, submit certification by manufacturer to Engineer, in quantities specified for Product Data.
	B. Indicate material or Product meets or exceeds specified requirements.  Submit supporting reference data, affidavits, and certifications as appropriate.
	C. Certificates may be recent or previous test results on material or Product, but must be acceptable to the Engineer.


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	Not Used.


	01310_Progress_Schedules
	PROGRESS SCHEDULES
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Format.
	B. Content.
	C. Revisions to schedules.
	D. Submittals.

	1.2 RELATED SECTIONS
	A. Section 00700 - General Conditions
	B. Section 00800 - General Supplementary Conditions
	C. Section 01000 - Specifications General
	D. Section 01300 - Submittals:  Shop drawings, product data, and samples

	1.3 FORMAT
	A. Prepare schedules as a horizontal bar chart with separate bar for each major portion of Work or operation, identifying first work day of each week.
	B. Sequence of Listings:  The chronological order of the start of each item of Work.
	C. Scale and Spacing:  To provide space for notations and revisions.
	D. Sheet Size:  Multiples of 11 x 17 inches

	1.4 CONTENT
	A. Show complete sequence of construction by activity, with dates for beginning and completion of each element of construction.
	B. Identify each item by specification section number.
	C. Identify work of separate stages and other logically grouped activities.
	D. Provide sub�schedules to define critical portions of the entire schedule.
	E. Show accumulated percentage of completion of each item, and total percentage of Work completed, as of the last day of each month.
	F. Provide separate schedule of submittal dates for shop drawings, product data, and samples, and dates reviewed submittals will be required from Architect/Engineer.  Indicate decision dates for selection of finishes.

	1.5 REVISIONS TO SCHEDULES
	A. Indicate progress of each activity to date of submittal, and projected completion date of each activity.
	B. Identify activities modified since previous submittal, major changes in scope, and other identifiable changes.
	C. Provide narrative report to define problem areas, anticipated delays, and impact on Schedule.  Report corrective action taken, or proposed, and its effect, on schedules of separate contractors.

	1.6 SUBMITTALS
	A. Submit initial schedules within 30 days after date established in Notice to Proceed.  After review, resubmit required revised data within ten days.
	B. Submit the number of opaque reproductions which Contractor requires, plus four copies which will be retained by Engineer or, submit one opaque reproduction and one reproducible transparency.

	1.7 DISTRIBUTION
	A. Distribute copies of reviewed schedules to Project site file, Subcontractors, suppliers, and other concerned parties.
	B. Instruct recipients to promptly report, in writing, problems anticipated by projections indicated in schedules.


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	Not Used.
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	QUALITY CONTROL
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Quality assurance � control of installation.
	B. Tolerances
	C. References.
	D. Mockup.
	E. Inspecting and testing laboratory services.
	F. Manufacturers' field services and reports.

	1.2 RELATED SECTIONS
	A. Section 01300 � Submittals:  Submission of manufacturers' instructions and certificates.
	B. Section 01600 � Material and Equipment:  Requirements for material and product quality.

	1.3 QUALITY ASSURANCE � CONTROL OF INSTALLATION
	A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and workmanship, to produce Work of specified quality.
	B. Comply with manufacturers' instructions, including each step in sequence.
	C. Should manufacturers' instructions conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	D. Comply with specified standards as minimum quality for the Work except where more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.
	E. Perform work by persons qualified to produce workmanship of specified quality.
	F. Secure Products in place with positive anchorage devices designed and sized to withstand stresses, vibration, physical distortion, or disfigurement.

	1.4 TOLERANCES
	A. Monitor tolerance control of installed Products to produce acceptable Work.  Do not permit tolerances to accumulate.
	B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	C. Adjust Products to appropriate dimensions; position before securing Products in place.

	1.5 REFERENCES
	A. For Products or workmanship specified by association, trade, or other consensus standards, comply with requirements of the standard, except when more rigid requirements are specified or are required by applicable codes.
	B. Conform to reference standard by date of issue current on date specified in the individual specification sections, except where a specific date is established by code.
	C. Obtain copies of standards where required by product specification sections.
	D. The contractual relationship, duties, and responsibilities of the parties in Contract nor those of the Architect/Engineer shall not be altered from the Contract Documents by mention or inference otherwise in any reference document.

	1.6 MOCK�UP
	A. Tests will be performed under provisions identified in this section and identified in the respective product specification sections.
	B. Assemble and erect specified items with specified attachment and anchorage devices, flashings, seals, and finishes.
	C. Accepted mock�ups are representative of the quality required for the Work.
	D. Where mock�up has been accepted by Architect/Engineer and is specified in product specification sections to be removed; remove mock�up and clear area when directed to do so.

	1.7 INSPECTING AND TESTING LABORATORY SERVICES
	A. Owner will appoint, employ, and pay for specified services of an independent firm to perform inspecting and testing, as required.
	B. The independent firm will perform inspections, tests, and other services specified in individual specification sections and as required by the Engineer or the Owner.
	C. Inspecting, testing, and source quality control may occur on or off the project site.  Perform off�site inspecting or testing as required by the Engineer or the Owner.
	D. Reports will be submitted by the independent firm to the Engineer, in duplicate, indicating observations and results of tests and indicating compliance or non�compliance with Contract Documents.
	E. Cooperate with independent firm; furnish samples of materials, design mix, equipment, tools, storage, safe access, and assistance by incidental labor as requested.
	F. Testing or inspecting does not relieve Contractor of performing Work to contract requirements.
	G. Retesting required because of non�conformance to specified requirements shall be performed by the same independent firm on instructions by the Engineer.  Payment for retesting will be charged to the Contractor by deducting inspecting or testing charges from the Contract Sum.

	1.8 MANUFACTURERS' FIELD SERVICES AND REPORTS
	A. When specified in individual specification sections, require material or Product suppliers or manufacturers to provide qualified staff personnel to observe site conditions, conditions of surfaces and installation, quality of workmanship, start�up of equipment, test, adjust and balance of equipment and as applicable, and to initiate instructions when necessary.
	B. Report observations and site decisions or instructions given to applicators or installers that are supplemental or contrary to manufacturers' written instructions.
	C. Submit report in duplicate within 30 days of observation to Engineer for information.


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	Not Used.


	01600_Material_and_Equipment
	MATERIAL AND EQUIPMENT
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. General Provisions.
	B. Transportation and handling.
	C. Storage and protection.
	D. "Or Equal" Clause
	E. Product options.
	F. Substitutions.
	G. Installation of Equipment.
	H. Damage during tests and instruction period.
	I. Services of manufacturer's engineers.
	J. Equipment manufacturer certification.

	1.2 RELATED SECTIONS
	A. Section 00120 - Instructions to Bidders:  Product options and substitution procedures.
	B. Section 01400 � Quality Control:  Product quality monitoring.

	1.3 GENERAL PROVISIONS
	A. Products (including all materials, machinery, equipment, and systems) shall be carefully designed and installed to insure that all required functions are adequately performed within specified degrees of precision and that each unit shall operate with every other part, furnished or existing, to provide a complete integrated system which shall operate to the satisfaction of the Engineer.  Any changes or revisions of existing work made necessary by the type and dimensions of furnished products shall be made at the expense of the Contractor, and he shall furnish detail drawings showing such changes or revisions for the approval of the Engineer.
	B. Submit to the Engineer ample proof that each and every part of the products to be furnished is of a reliable make and of a type which has been in successful operation within the continental United States.  Installation of any experimental or untried type of apparatus, material, or machinery will not be allowed.
	C. Each major item of equipment shall have the manufacturer's nameplate securely affixed in a conspicuous place.  The nameplate shall show the manufacturer's name, address, model number, rating, and any other pertinent data such as speed, horsepower, etc.
	D. All materials, equipment, and accessories shall be new and unused and shall be essentially the products of a manufacturer regularly engaged in the production of such material or equipment and shall essentially duplicate material or equipment that has been in satisfactory operation at least 5 years.
	E. The owner reserves the right to reject any material or equipment manufacturer who, although he meets the above requirements, does not provide satisfactory evidence indicating adequate and prompt post-installation repair and maintenance service as required to suit the operational requirements of Owner.  Items of any one type of materials or equipment shall be the product of a single manufacturer.
	F. All piping and equipment furnished under this contract shall be fabricated of such materials that under normal operating conditions harmful substances are not imparted to the water supply system.
	G. Except as otherwise specified or required, equipment shall be primed and finish painted at the factory in accordance with the recommendations or the approved manufacturer.  All equipment supplied under this contract shall include at least one quart of finish paint used for touch-up at the completion of construction.
	H. Necessary field painting shall be in accordance with the requirements of Section 09900 - Painting.  Any damage to shop coating shall be corrected to the satisfaction of the Engineer.
	I. Certification shall be provided that all materials which may come into contact with potable water meets the National Sanitation Foundation Standard 61 and all MDPH regulations in force at the time of submittals.

	1.4 TRANSPORTATION AND HANDLING
	A. Transport and handle Products in accordance with manufacturer's instructions.
	B. Transport and handle all materials in such a manner to avoid breakage, inclusion of foreign materials, and/or damage by water or other causes.
	C. Deliver packaged materials in original unopened containers.  Packages or materials showing evidence of damage or contamination regardless of cause will be rejected.
	D. Promptly inspect shipments to ensure that Products comply with requirements, quantities are correct, and Products are undamaged.
	E. Repair or replace all items damaged or broken as a result of the Contractor's operation at no cost to the Owner.
	F. When specified in the individual Section, equipment shall be made available for conditional acceptance by the Engineer at the factory prior to shipment.
	G. Equipment shall not be delivered unless it can be immediately incorporated into the work or proper storage facilities are available.
	H. Crate all parts of equipment carefully to facilitate shipping and handling.  Crates shall completely protect the equipment and be sufficiently strong to permit lifting and skidding without additional bracing or reinforcement.
	I. Provide equipment and personnel to handle Products by methods to prevent soiling, disfigurement, or damage.
	J. Notify the Engineer at least two days in advance of the delivery of equipment.

	1.5 STORAGE AND PROTECTION
	A. Store and protect Products in accordance with manufacturers' instructions, with seals and labels intact and legible.
	B. Store sensitive Products in weather tight, climate controlled enclosures.
	C. For exterior storage of fabricated Products, place on sloped supports, above ground.
	D. Provide bonded off�site storage and protection when site does not permit on�site storage or protection.
	E. Cover Products subject to deterioration with impervious sheet covering.  Provide ventilation to avoid condensation or potential degradation of Product.
	F. Store loose granular materials on solid flat surfaces in a well�drained area.  Prevent mixing with foreign matter.
	G. Provide equipment and personnel to store Products by methods to prevent soiling, disfigurement, or damage.
	H. Arrange storage of Products to permit access for inspection. Periodically inspect to verify Products are undamaged and are maintained in acceptable condition.

	1.6 PRODUCT OPTIONS
	A. Products Specified by Reference Standards or by Description Only:  Any Product meeting those standards or description.
	B. Products Specified by Naming One or More Manufacturers with the provision "No Substitutions":  Products of manufacturers named and meeting specifications, no options or substitutions allowed.
	C. Products Specified by Naming One or More Manufacturers with a Provision for "or Equal" or Substitutions:  Submit a request for substitution for any manufacturer not named in accordance with the following article and Section 01300.

	1.7 “OR EQUAL” CLAUSE
	A. Specifying an article, material, or piece of equipment by reference to a proprietary product or by using the name of a manufacturer or vendor followed by the clause "or equal" shall be understood to indicate the type, function, minimum standard of design, efficiency, and quality desired and shall not be construed in such a manner as to exclude products of comparable quality, design, and efficiency.
	B. Comparable products shall be capable of performing equal function and shall be compatible with other equipment, materials, or systems to which they connect or will become an integral part of.
	C. The clause "or approved equal" which may appear elsewhere in the documents shall mean the same as "or equal".
	D. Wherever in the documents an article, material, or piece of equipment is defined by specifying a proprietary product or using the name of a manufacturer or vendor the term "or equal" if not included shall be implied.
	E. Substitutions of "or equal" products are subject to approval of the Engineer.

	1.8 SUBSTITUTIONS
	A. Refer also to Section 01300.
	B. Engineer will consider requests for Substitutions after the date established in Notice to Proceed.
	C. Document each request with complete data substantiating compliance of proposed Substitution with Contract Documents.
	D. A request constitutes a representation that the Contractor:
	E. Substitutions will not be considered when they are indicated or implied on shop drawing or product data submittals, without separate written request, or when acceptance will require revision to the Contract Documents.
	F. Substitution Submittal Procedure:

	1.9 INSTALLATION OF EQUIPMENT
	A. General
	B. Installation

	1.10 DAMAGE DURING TESTS AND INSTRUCTION PERIODS
	A. Contractor shall be fully responsible for the proper operation of equipment during tests and instruction periods and he shall neither have nor make any claim for damage which may occur to equipment prior to the time when the Owner formally takes over the operation thereof.

	1.11 SERVICES OF MANUFACTURER'S ENGINEERS
	A. The contract price shall include the cost of furnishing competent engineers or superintendents from each company manufacturing equipment for the Project to:

	1.12 EQUIPMENT MANUFACTURER CERTIFICATION
	A. The Contractor will provide Engineer with written certification obtained from each company manufacturing equipment for the Project that the equipment is installed and does operate in accordance with the manufacturer's recommendations.


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	Not Used.
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	CONTRACT CLOSEOUT
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Closeout procedures.
	B. Final cleaning.
	C. Adjusting.
	D. Project record documents.
	E. Lubrication survey.
	F. Spare parts and special tools.
	G. Equipment startup services.
	H. Substantial completion.
	I. Warranties.

	1.2 RELATED SECTIONS
	A. Section 01300 - Submittals.
	B. Section 01500 � Construction Facilities.
	C. Section 01730 � Operation and Maintenance Data.

	1.3 CLOSEOUT PROCEDURES
	A. Submit written certification that Contract Documents have been reviewed, Work has been inspected, and that Work is complete in accordance with Contract Documents and ready for Engineer's review.
	B. Provide submittals to Engineer that are required by governing or other authorities.
	C. Submit final Application for Payment identifying total adjusted Contract Sum, previous payments, and sum remaining due.

	1.4 FINAL CLEANING
	A. Complete final cleaning and restoration prior to final project inspection.
	B. Remove all temporary labels, stains and foreign substances.  Wash or clean by approved methods all surfaces on which dust and dirt has collected.
	C. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the surface and material being cleaned.
	D. Clean debris from drainage systems.
	E. Clean site; sweep paved areas, rake clean landscaped surfaces.
	F. Remove waste and surplus materials, rubbish, and construction facilities from the site.
	G. Restore disturbed area.  Lawn area may be seeded unless otherwise noted.  Paved area shall be restored to their original condition, compatible with the surrounding area, using like materials and workmanship.
	H. Touchup painted surface.  Clean and repaint with  matching color all scratched, marred or otherwise damaged painted surfaces of all equipment and enclosures.

	1.5 ADJUSTING
	A. Adjust operating Products and equipment to ensure smooth and unhindered operation.

	1.6 PROJECT RECORD DOCUMENTS
	A. Maintain on site, one set of the following record documents:
	B. As the work progresses, keep a complete and accurate record of all changes in the Contract Documents (including Drawings, Shop Drawings, Product Data, and Specifications) indicating the work as actually installed.  All changes shall be neatly shown on blueline prints of the drawings effected or in the specifications which shall be kept at the job site for inspection by the Owner and the Engineer.
	C. Ensure entries are complete and accurate, enabling future reference by Owner.
	D. Store record documents separate from documents used for construction.
	E. Record information concurrent with construction progress.
	F. Specifications:  Legibly mark and record at each Product section description of actual Products installed, including the following:
	G. Record Documents and Shop Drawings:  Legibly mark each item to record actual construction including:
	H. On completion of the work, prior to the Contractor's application for final payment and as a condition to its approval by the Engineer and Owner, the Contractor shall arrange such site records in order in accordance with the various sections of the specifications bind them together and index them and deliver them to the Engineer.  In addition the Contractor shall request a complete set of reproducible contract Drawings, and transfer all as-built revisions and changes to them and deliver them to the Engineer.  These drawings shall be dated and marked "As-Built".
	I. All reproducible tracings made by the Contractor, equipment manufacturers, and/or material suppliers shall be corrected to show the work as actually completed or installed and a reproducible copy of these drawings shall then be turned over to the Engineer.
	J. Prints in triplicate of all corrected opaque drawings shall be furnished to the Engineer prior to the issuance of the final estimate.
	K. Written approval or other evidence satisfactory to the Engineer of the final conditions of the work shall be obtained from:
	L. All public authorities or agencies having jurisdiction over any part of the work shall be determined, and all the requirements of these authorities or agencies with respect to but not limited to inspection, permits, fees, approval, and the like regardless of whether they are listed above or not shall be met.
	M. Submit all documents to Engineer for approval prior to submittal of final Application for Payment.

	1.7 SPARE PARTS AND SPECIAL TOOLS
	A. Spare Parts
	B. Special Tools
	C. Keys

	1.8 EQUIPMENT START-UP SERVICES
	A. Equipment start-up period for the training of plant personnel shall begin after satisfactory completion and acceptance of the field tests and coincidentally with the certified date of substantial completion for that part of the work for which the equipment is included.  If the equipment is not covered by a certificate of substantial completion for a part of the work, the period shall begin upon substantial completion of the project.
	B. During the equipment start-up period, the Contractor shall furnish at no additional cost to the Owner the services of factory trained representatives of the equipment manufacturers for the equipment designated in the Specifications to:
	C. The Owner shall:
	D. Contractor shall be available to promptly repair all work during the start-up period so as to cause minimum disruption to the total facility operation.
	E. In the event a system, equipment, or component proves defective or is unable to meet specified performance criteria, the Contractor shall replace the defective item and the one year guarantee period for the item shall start after satisfactory replacement and testing of the item.

	1.9 SUBSTANTIAL COMPLETION
	A. Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof is sufficiently complete in accordance with the Contract Documents so the Owner can occupy and utilize the facilities for its intended use.
	B. When the Contractor considers that the Work, or portion thereof which the Owner agrees to accept separately, is substantially complete, the Contractor shall prepare and submit to the Engineer a comprehensive list of items to be completed or corrected.  The Contractor shall proceed promptly to complete and correct items on the list.  Failure to include an item on such list does not alter the responsibility of the Contractor to complete all Work in accordance with the Contract Documents.  Upon receipt of the Contractor's list, the Engineer will make an inspection to determine whether the Work or designated portion thereof is substantially complete.  If the Engineers inspection discloses any item, whether or not included on the Contractor's list, which is not in accordance with the requirements of the Contract Documents, the Contractor shall complete or correct such item upon notification by the Engineer.  The Contractor shall then submit a request for another inspection by the Engineer to determine Substantial Completion.  When the Work or designated portion thereof is substantially complete, the Engineer will prepare a Certificate of Substantial Completion which shall establish responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and insurance, and shall fix the time within which the Contractor shall finish all items on the list accompanying the Certificate.  Warranties required by the Contract Documents shall commence on the date of Substantial Completion of the Work or designated portion thereof unless otherwise provided in the Certificate of Substantial Completion.  The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written acceptance of responsibilities assigned to them in such Certificate.

	1.10 WARRANTIES
	A. Provide duplicate copies of all warranties.
	B. Execute and assemble transferable warranty documents from Subcontractors, suppliers, and manufacturers with a Table of Contents in three D side ring binder with durable plastic cover.
	C. Submit warranty documents prior to final Application for Payment.
	D. For items of Work delayed beyond date of Substantial Completion, provide updated submittal within 10 days after acceptance, listing date of acceptance as start of warranty period.
	E. All parts of the work or equipment which is in the opinion of the Engineer prove defective in material, workmanship, or operation within the warranty period shall be removed and replaced or repaired in a manner satisfactory to the Engineer and at no cost to the Owner.
	F. Any service material or equipment required because of the defect shall be supplied without charge.
	G. All work specified to be designed by the Contractor shall be guaranteed to perform as specified.
	H. The Warranty period shall be one year from the date of Substantial Completion unless:
	I. Equipment or work replaced and/or repaired during the warranty period shall be guaranteed for one year from the date of acceptance of the repair or replacement or until expiration of the original warranty period whichever comes later.


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	Not Used.


	01900_Soil_Conditions_and_Boring_Logs
	SOIL CONDITIONS AND BORING LOGS
	PART 1 GENERAL
	1.1 SOIL CONDITIONS
	A. The Contractor is specifically referred to in the following items in the Contract Documents regarding soils information:


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	Not Used.


	01900a_Soil_Borings
	02140_Dewatering
	DEWATERING
	PART 1 GENERAL
	1.1 GENERAL
	A. ALL DEWATERING NECESSARY FOR CONSTRUCTION TO BE INCLUDED IN THE COST OF THE PROJECT.
	B. All dewatering, well pointing, pumping, bailing and cleaning shall be performed that is necessary to complete the work as specified and as shown on the Drawings under this Contract.
	C. The Contractor will be held to have compared the conditions of the site where work is to be performed with the Drawings and Specifications and to have satisfied himself as to the conditions of the site, existing conditions, and any other conditions affecting the carrying out of the work, before delivery of his proposal.  It is expressly understood that he will obtain first hand information concerning the available facilities for receiving, transporting, handling and storing construction equipment and materials and concerning other local conditions that may affect his work.
	D. The Contractor shall draw his own conclusions as to soil and groundwater conditions to be encountered and he shall complete the work under any job or field condition which was present and/or ascertainable prior to bidding.
	E. He shall also complete the work under whatever conditions he may create by his own sequence of construction, construction methods, or other condition he may create at no additional cost to the Owner.
	F. The Contractor shall be solely responsible for evaluating the suitability of his dewatering methods with the Plans, Specifications and Soil Information provided by the Owner for bidding purposes.  The Contractor shall also obtain County records as to the depth of wells providing water to the community or private individuals within the area affected by the dewatering operation if this information is not included in the Contract Plans or Specifications. The Contractor shall be prepared to supply potable water within forty-eight (48) hours to all parties affected by the dewatering operations and shall continue supplying water for a period of thirty (30) days after ceasing dewatering operations.  All costs associated with the supplying of water shall be incidental to the work as bid.
	If the affected parties remain without water thirty (30) days after ceasing dewatering operations, the supplying of water and resolution of the problem will be addressed by the Owner of this project.
	G. No allowance or extra consideration on behalf of the Contractor will subsequently be allowed by reason of error or oversight on the part of the Contractor.
	H. All work shall be done in a thorough and workmanlike manner and in conformance with accepted good practices and all requirements of local, state, and federal authorities having jurisdiction.
	I. The requirements of the Soil Erosion Control Permit shall be adhered to at all times.

	1.2 RELATED SECTIONS
	A. Section 01000 - General Specifications
	B. Section 01900 - Soil Conditions and Boring Logs
	C. Section 02220 - Soil Erosion Control


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	3.1 REMOVAL OF WATER
	A. Ample means and devices shall be provided and maintained at all times during the life of this Contract to remove and properly dispose of all ground water and drainage water within, around, and entering the excavated area.  The excavation and the structures within shall be kept dry until the work is completed, or as approved by the Owner.
	B. The water level within and below work areas shall be so maintained that there is no unbalanced upward pressure on the bottom of structures, sewers, or open excavations during the construction period.  The Contractor shall provide means within the excavation to enable the Owner to monitor the elevation of the artesian groundwater, if present.  The level of the artesian groundwater shall be maintained by the Contractor's methods to prevent the possibility of upward movement of the structure or earth within the excavation area.  Water levels shall be maintained to meet the approval of the Owner.
	C. In addition, water that may occur during excavation for base slabs, pipe trenches, etc., shall be channeled to accumulate in certain low points and disposed of through a filtering device before entering into sewers, streams, or rivers in accordance with Section 02220 – Soil Erosion Control, the Soil Erosion Control Permit, and as specified by the MDNR.
	D. The Contractor shall determine the extent of dewatering required to complete the work, and shall include all dewatering costs as incidental to the work as bid, unless provided otherwise in the Proposal.
	E. Dewatering as determined necessary by the Contractor to maintain work areas dry shall be continuous until the perimeter drain system, when required, is fully operational.  The Contractor's dewatering equipment shall remain in place an additional thirty (30) days to verify operation of the perimeter drain system.
	All excavation dewatering shall be routed as necessary so as not to impede construction.  In any event, all pumping and drainage shall be done without damage to any other property, public or private, and without interference with the rights of the public or private property owners.  The Contractor shall review soil information provided under Section 01900 - Soil Conditions and Boring Logs.  This information may be used as an aid to the Contractor in determining the screen material necessary for well points or relief wells to prevent the removal of soil fines with the water removed.  All pumping and drainage shall comply with Section 02220 - Soil Erosion Control and with the requirements of the Soil Erosion Control Permit.
	F. The Contractor shall receive no extra compensation for providing, maintaining or operating any dewatering or drainage facilities.  The removal or stoppage of artesian water which, if any, might occur in the work shall be deemed to be covered by this Section of the Specifications unless provided for otherwise in the Proposal.
	G. On completion of this project the Contractor shall fill all dewatering depressions and withdraw all dewatering facilities and drainage devices and restore the area to an acceptable condition, as approved by the Owner.



	02200_Earthwork
	EARTHWORK
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. General
	B. Site Preparation
	C. Excavations
	D. Unauthorized Excavation
	E. Subgrade
	F. Slopes, Sheeting and Bracing
	G. Backfill
	H. Flowable Fill
	I. Finish Grading

	1.2 RELATED SECTIONS
	A. Section 00700 - General Conditions
	B. Section 01400 - Quality Control
	C. Section 01900 - Soil Conditions and Boring Logs
	D. Section 02110 - Site Clearing
	E. Section 02140 - Dewatering
	F. Section 02220 - Soil Erosion Control

	1.3 GENERAL
	A. All excavation and backfilling shall be performed that is necessary to complete the work under this Contract.  Excavation shall include the loosening, loading, removing, transporting, stockpiling, and disposing of all materials of every sort, necessary to be removed for purposes of construction; the furnishing, placing, and maintaining of all sheeting, bracing, and timbering; the care of existing roads, existing structures, utilities; and all incidental and collateral work necessary to complete the entire work as specified and as shown on the Drawings.
	B. Backfilling shall include the filling of the excavated and void spaces around and over the outside of completed structures and pipes.  It is also the intention of these specifications to provide that backfill shall be so compacted that no appreciable subsequent settlement will occur, and so that sidewalks, driveways, roads and berms may be placed or replaced shortly after completion of backfilling.
	C. The Contractor will be held to have compared the conditions of the site where work is to be performed with the drawings and specifications and to have satisfied himself as to the conditions of the site, existing conditions, and any other conditions affecting the carrying out of the work, before delivery of his proposal.  It is expressly understood that he will obtain first hand information concerning the available facilities for receiving, transporting, handling and storing construction equipment and materials and concerning other local conditions that may affect his work.
	D. The Contractor shall draw his own conclusions as to soil and/or rock conditions to be encountered, and he shall complete the work under any job or field condition which was present and/or ascertainable prior to bidding.
	E. He shall also complete the work under whatever conditions he may create by his own sequence of construction, construction methods, or other condition he may create at no additional cost to the Owner.
	F. The Contractor shall be responsible for evaluating the compatibility of his construction methods with the Plans, Specifications and Soil Information provided by the Owner for bidding purposes.
	G. No allowance or extra consideration on behalf of the Contractor will subsequently be allowed by reason of error or oversight on the part of the Contractor.
	H. This contractor shall grade all areas within his work area and provide slopes, shoulders, berms, and level surfaces defined according to existing and established grades.
	I. Care shall be taken to retain, at all times, normal flow of drainage water on the property and all present above ground and underground utilities.
	J. All work shall be done in a thorough and workmanlike manner and in conformance with accepted good practices and all requirements of local, state, and federal authorities having jurisdiction.

	1.4 REGULATORY REQUIREMENTS
	A. Conform to applicable state and local codes for disposal of excavated materials judged not suitable for backfill.
	B. Obtain disposal permit from Local Enforcing Agency.

	1.5 QUALITY ASSURANCE
	A. Comply with all code, laws, ordinances, and regulations of governmental authorities having jurisdiction over this part of the work.
	B. Backfill materials shall be compacted to not less that specified percentage of optimum dry density as determined by ASTM D 698.
	C. Testing of backfill material will be done in accordance with ASTM D 2922, ASTM D 1556, and ASTM D 3017.
	D. Unsuitably compacted backfill materials shall be removed and recompacted.

	1.6 SITE CONDITIONS
	A. Provide and maintain barricades, warning lights, warning signs, and other protection required by applicable laws for safety of persons and property.
	B. Protect excavations by shoring, bracing, sheet piling, underpinning, or other methods required to prevent earth movement.
	C. Notify Owner of unexpected subsurface conditions and discontinue affected work area until notified to resume work.

	1.7 HAZARDOUS/CONTAMINATED MATERIAL
	A. The following indicators shall be used by Owner onsite observers during excavation to identify materials suspected of being hazardous or contaminated and requiring disposal in a Type I or Type II landfill.
	Based on these observations, materials in question shall be stockpiled separately, inspected, and representative samples should be collected and screened in the field.  Materials should be stored on plastic sheeting at the predesignated, secure location on the parcel or an adjacent parcel and covered with plastic sheeting until disposal is determined.
	B. Potentially hazardous materials should be screened in the field by qualified personnel for the presence of volatile organic compounds (VOC) using a photoionization (PI) meter.  It is assumed that the presence of VOCs should provide a general indicator of the presence of other potentially hazardous chemicals.
	Materials to be subjected to further laboratory analysis should be selected based on the results of the field screening and observations made by the person monitoring the excavation.
	C. Based on the field screening and laboratory analysis, the Contractor will be advised by the Owner as to the required method of disposal.
	D. The Owner will be responsible for testing of hazardous/contaminated material.
	E. Refer to Section 00700 - General Conditions for additional requirements.


	PART 2 PRODUCTS
	2.1 BACKFILL
	A. All material necessary to complete the backfill as shown on the drawings or to replace excavated unsuitable material shall be furnished by the Contractor.  Backfill at the structures, unless otherwise indicated on the Drawings, backfill replacing unsuitable material, backfill under gravel or stone and paved roads, shall all be granular material conforming to Michigan Department of Transportation (MDOT) Granular Materials Class II.  If suitable material for backfilling is not available on site then suitable material shall be brought in from an off�site borrow pit by the Contractor at no additional cost to the Owner.
	B. The Owner shall have the right to reject any backfill material which when used in the work, does not accomplish the required compaction.
	C. All backfill material shall be free from large or frozen lumps, concrete rubble, blue clay, sod, wood, debris, and other extraneous material.

	2.2 FLOWABLE FILL
	A. Where called for on the Drawings certain areas of the excavation and areas of existing structures shall be backfilled with flowable fill.
	B. Flowable fill shall consist of a mixture of fly ash, cement and water such as "C�Fill" as manufactured by Clawson Concrete or "M�Crete" as manufactured by Michigan Foundation or equal.
	C. Cement shall be Portland Cement conforming to A.S.T.M. C 150 Type I.  Air entrained cement, pozzolan, and other types of cement shall not be used.  Fly ash shall conform to the requirements of A.S.T.M. C618, Class F.  Water shall be potable.
	D. The stabilized fly ash mixture shall contain 4 to 5% Portland cement based on the dry weight of the fly ash.  Occasional batches of mixture with a cement content of 3�4% will be allowed provided immediate action is taken to restore the cement content to the specified range.  Mixtures containing less than 3% shall not be used.  The mixture shall have a slump of 10 to 12 inches at the point of placement.  The mix temperature shall not be lower than 50.  The mixture shall have a compressive strength of 100 psi minimum at 28 days.
	E. The method used to measure fly ash and cement shall be submitted for acceptance.  The contractor's proposed method shall be one that compliments the type of mixing plant being used and provides assurance that the percentage of cement is being satisfactorily controlled.  Cement content shall be based on the dry weight of the fly ash in the mix.  The batched weight of fly ash shall be corrected for its moisture content.  Water shall be measured, although its control will be a function of consistency (slump and workability) of the mix.
	F. The flowable fill may be mixed by a pug mill, central concrete mixer, turbine mixer or other acceptable equipment or method.  Provisions shall be made to maintain the mix temperatures and slump as stated.
	G. The material shall be placed by end or side dumping, tremie, pump, conveyors, or other suitable method.  Lines and grades shall be as shown on the design drawings.  Stabilized fly ash shall be protected from freezing temperatures for the initial 24 hours after placement.  Protection may consist of earth cover, straw, or a sacrificial layer of the stabilized fly ash mix.


	PART 3 EXECUTION
	3.1 EXCAVATIONS
	A. The Contractor shall make all excavation necessary for the construction of all work called for by the drawings or specified herein.
	B. Excavations shall be made to the line and grade shown on the drawings including removal of unsuitable soils from under structures or roads, or as required to meet MIOSHA regulations.  Side slopes of unbraced excavations shall be such as to prevent slides which might injure the work.  The Contractor shall conduct his excavation and other operations in such a manner as to ensure that the bed for footings and foundations remains free from rutting, trampling, or other undue disturbance.  The beds for footings and foundations shall be true to grade and free of all loose material before any concrete is put in place.  All unauthorized excavation below grade of any structure shall be backfilled with concrete to the proper grade at the Contractor's expense.  The Contractor shall make all necessary fills to bring grade to finished grade shown on the drawings.  Fills and cuts shall be graded to a uniform, smooth, and even grade to grades as shown on the Drawings to meet Owner's approval.  Existing underground utilities that are to remain in place shall be protected and any damage caused by excavating shall be made good.
	C. Control the grading in the vicinity of excavated areas so that the surface of the ground will be properly sloped to prevent water from running into the excavated areas.  Such areas shall be kept reasonably dry at all times.  Accumulated water in the excavated areas shall be removed by pumping.
	D. Broken concrete or rubbish unsuitable for backfill shall be disposed of by the Contractor. Borrow material shall be graded in such a way that surface water will continue to drain in a manner similar to the drainage patterns present before filling occurred.  Broken concrete and rubbish shall be disposed of off�site.

	3.2 UNAUTHORIZED EXCAVATIONS
	A. Whenever the excavation is carried beyond the lines and grades established by the drawings or as approved by the Owner, the Contractor shall, at his own expense, fill all such excavated space with an approved material and in such a manner as to meet the approval of the Owner.
	B. Unauthorized excavation beneath structures shall be filled with plain concrete, or flowable fill as determined by the Owner.

	3.3 SUBGRADE
	A. The subgrade for all structures shall be prepared so as to have as near as practicable a uniform density throughout the entire area.  The subgrade shall be compacted to 95% maximum density at optimum moisture content as specified in AASHTO�180 or by Michigan Cone density, whichever is greater, by rolling or by other approved methods.  After being prepared, the subgrade shall be maintained until concrete has been placed thereon.
	B. If, through neglect or delay on the part of the Contractor, the earth at subgrade elevation becomes unsuitable for the support of the work to be constructed thereon, the Contractor shall excavate down to solid earth, and shall backfill to the required subgrade elevation with plain concrete, compacted sand,  or other suitable material as required to meet the Owner's approval.  Unstable subgrade soil under all concrete foundations shall be replaced with plain concrete.
	C. All subgrades shall be approved by the Engineer before proceeding with backfilling and compaction, landscaping, or other construction work.
	D. Subgrades shall be level and clean of all loose rock, dirt, and debris and free of standing water prior to placing concrete.

	3.4 SLOPES, SHEETING, AND BRACING
	A. All slopes shall be cut and maintained to the proper degree required for stability.  Sheeting and bracing shall be placed and maintained as indicated and/or whenever required for safety to men and the work.  The degree of slope for all excavations shall be fixed by the Contractor, and shall comply with all State and Federal safety requirements.
	B. The Contractor shall provide, install, and maintain all shoring, sheet piling, and bracing required to maintain banks of excavations and other construction, and assume full responsibility for same.  The design of all shoring systems shall be performed by an Engineer registered in the State of Michigan utilizing loading diagrams as provided in Section 1900 of the Specifications.  The shoring system design computations shall be sealed by the Engineer who prepared them and forwarded to the Owner for review.
	C. Sheeting, bracing and timbering shall be so placed as to allow the work to be constructed to the lines and grades shown on the drawings.
	Size and placing of members shall be subject to review by the Owner but the design of members and safety of the excavation shall be the responsibility of the Contractor.
	Exact areas to be sheet piled and final weight of sheet piling shall be determined by the Contractor unless otherwise indicated for permanent sheet piling.  Actual quantity and location of all sheet piling required for this project shall be determined by the Contractor.
	D. The Contractor shall select hammer or hammers to be used on sheet piling based on length, weight, type of pile, and depth of penetration and submit data on the hammer selected to the Owner for review.  Double�acting hammers may be used on sheet piling.
	Approximate weight of hammer shall be 2�1/2  times the weight of a sheet of piling to be driven.
	E. Sheet piling shall be driven to depths and lengths required by the Contractor unless otherwise indicated for permanent sheet piling.  Level measurements, utilizing previously specified bench marks, shall also be made at existing structures, in the presence of the Owner's designated representative, during all driving of sheet piling to record any change in the level of present structures or utilities caused by the Contractor's Operations.
	F. Permanent sheet piling where indicated on the drawings shall be of weight, area and depth shown on the drawings and shall remain in place.
	G. Temporary sheet piling may not be withdrawn from any area until concrete within the zone influenced by vibrations set up by withdrawal operations, has attained its 28 day design strength.
	H. If the sheeting and bracing cannot be removed without detriment to the finished structure or existing structures, then the sheeting and bracing shall be left in place temporarily or permanently as the Owner shall approve. Sheeting and bracing left in place permanently shall be cut off at the required level so as not to interfere with subsequent construction.  The cost of materials left in place less the eliminated expense of removal work shall be paid as an extra.  No extra payment shall be allowed for the cost of placing the material.
	I. All bracing used shall be so arranged as to place no stress on any portion of the completed work until such work shall have developed sufficient strength, as determined by the Owner.  Any damage to any structures occurring through settlements, water or earth pressure, slides, cave�ins, or other causes shall be repaired by the Contractor at his own expense.
	All materials used for earth bracing or support shall be structurally sound, uniform in quality, and adequate in size and strength for the use intended.

	3.5 BACKFILL AND COMPACTION
	A. It is the intent of these Specifications that backfill shall be so placed and consolidated that no appreciable subsequent settlement will occur.
	B. Backfill shall be placed in uniform layers not exceeding 12 inches in depth when measured loose and each layer shall be thoroughly compacted by tamping, sheepsfoot�roller, mechanical vibrators, or by other effective means approved by the Owner.  All backfill in all areas shall be compacted to at least 95% of maximum density, at optimum moisture content as specified in MDOT Standard Specifications for Construction Controlled Density Method.  Compaction by flooding will not be permitted.
	The Owner shall have the right to reject any backfill material which when used in the work, does not accomplish the required compaction.
	C. The Contractor shall furnish all necessary assistance and test pits as required for the Owner to conduct compaction density tests.
	D. No backfill material shall be placed on areas where free water is standing or on frozen subsoil areas.
	E. Clean areas and excavations to be backfilled of all trash and debris before placement of backfill.  In placing backfill, take special care to prevent any wedge action, eccentric loading, damage, or overloading of any adjacent structures, piping, and equipment by equipment used in compacting backfill material.
	F. Heavy equipment for spreading and compacting fill and backfill shall not be operated closer to a wall than a distance equal to the height of the fill or backfill to be placed.  Power-driven hand operated equipment shall be used against walls and where space limits the use of heavy equipment.
	G. All excavations around the walls and other foundations, etc., shall be backfilled to meet Owner approval after all work has been inspected and approved.  Backfill shall not be placed against walls until all supporting slabs are in place and have attained their design strength or as indicated on the structural drawings.
	H. If compaction tests indicate work does not meet specified requirements, remove work, replace and retest at no cost to the Owner.
	I. Porous stone filters shall be furnished and installed where shown on the Drawings.  Stone filters shall be encased in a drainage geotextile fabric as specified in Section 02202 of these specifications.

	3.6 FINISH GRADING
	A. The Contractor shall grade the entire site as indicated on the drawings to a smooth and even grade, meeting existing grades and/or the grades indicated on the drawings.
	B. Excavated material suitable and approved for backfilling shall be stored on the site in areas approved by the Owner.  Reusable topsoil that is displaced shall also be stored on the site in separate area from the backfill.
	C. Finish grade under gravel road areas and under paved areas shall be limited to 1/2 inch in 10 feet from true profile, and shall be maintained until succeeding layer or surface course is placed.
	D. Finish grading shall slope uniformly to contour lines shown on the Drawings, and to meet existing adjacent levels.  The Contractor shall grade all areas within his work site and provide slopes, shoulders, berms, and level surfaces defined according to existing and established grades.  The work shall also include all adjacent areas disturbed by construction and as required by new pavement installation.
	E. The subgrade for all slabs and pavements shall be prepared so as to have as near as practicable a uniform density throughout the entire area.  The subgrade shall be compacted to 95%  maximum density at optimum moisture content, as specified under BACKFILL AND COMPACTION herein, by rolling or by other approved methods.  After being prepared, the subgrade shall be maintained until concrete or pavement has been placed thereon.
	F. If, through neglect or delay on the part of the Contractor, the earth at subgrade elevation becomes unsuitable for the support of the work to be constructed thereon, the Contractor shall excavate down to solid earth, and shall backfill to the required subgrade elevation with plain concrete, or other suitable material as required to meet the Owner's approval.
	Soil found to be unstable in the subgrade shall, when required to meet the Owner's approval, be excavated to firm soil and replaced with MDOT Granular Material, Class II, as specified above thoroughly compacted.  Subgrade area supporting structures shall have unstable material replaced with Owner approved concrete.
	G. Refer to Section 02958 - Special Landscaping Requirement for Site.

	3.7 INSTALLATION OF PERIMETER DRAINS
	A. Install at locations where drains are shown on Contract Drawings.
	B. Install aggregate and filter cloth as shown on details on Contract Drawings.
	C. Compact aggregate as specified and complete filter cloth installation prior to completion of backfill.
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	ROUGH GRADING
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Removal of topsoil and subsoil.
	B. Cutting, grading, filling, rough contouring, and compacting, the site to meet the requirements shown on the Contract Drawings and as specified in related sections.

	1.2 RELATED SECTIONS
	A. Section 01400 – Quality Control.
	B. Section 02110 – Site Clearing.
	C. Section 02200 – Earthwork.
	D. Section 02220 – Soil Erosion Control.
	E. SP – Restoration, Hydroseeding, Special

	1.3 REFERENCES
	A. AASHTO T180 � Moisture�Density Relations of Soils Using a 10 lb (4.54 kg) Rammer and an 18�in. (457 mm) Drop.
	B. ASTM D1556 � Test Method for Density of Soil in Place by the Sand�Cone Method.
	C. ASTM D1557 � Test Methods for Moisture�Density Relations of Soils and Soil�Aggregate Mixtures Using 10 lb (4.54 Kg) Rammer and 18 inch (457 mm) Drop.
	D. ASTM D2167 � Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	E. ASTM D2922 � Test Methods for Density of Soil and Soil�Aggregate in Place by Nuclear Methods (Shallow Depth).
	F. ASTM D3017 � Test Methods for Moisture Content of Soil and Soil�Aggregate Mixtures.


	PART 2 PRODUCTS
	2.1 MATERIALS
	A. Topsoil:  Type - Existing Removed Material as specified in Section 02200, SP - Restoration, Hydroseeding
	B. Subsoil Type: Excavated and re-used material, graded, free of lumps larger than 3 inches, rocks larger than 2 inches and debris conforming to ASTM D2487 Group Symbol OL.
	C. Subsoil Type S2: Imported material, graded, free of lumps larger than 3 inches, rocks larger than 2 inches and debris conforming to ASTM D2487 Group Symbol OL, as required to complete fill operation.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verify site conditions.
	B. Verify that survey bench mark and intended elevations for the Work are as indicated.

	3.2 PREPARATION
	A. Identify required lines, levels, contours, and datum.
	B. Stake and flag locations of known utilities.
	C. Protect all utilities from damage.
	D. Notify utility company to remove or relocate utilities as required.
	E. Protect plant life, lawns, and other features remaining as a portion of final landscaping.
	F. Protect bench marks, survey control points, structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.

	3.3 SOIL EXCAVATION
	A. Excavate topsoil and subsoil from areas to be excavated for installation of structures and utilities and areas to be further re�landscaped, or re�graded as indicated on the Contract Drawings.  Depth of subsoil removal shall be as called for on the Contract Drawings.
	B. Do not excavate and process wet material to obtain optimum moisture content.
	C. When excavating through roots, perform work by hand and cut roots with sharp axe.
	D. Stockpile in area designated on remote site to depth not exceeding 10 feet and protect from erosion.  Segregate topsoil from sub-soil and store separately.  Protect stockpiles from erosion from water and wind.
	E. Benching Slopes:  Horizontally bench existing slopes greater than 1:4 to key placed fill material to slope to provide firm bearing.
	F. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill.

	3.4 FILLING
	A. Install Work in accordance with State of Michigan MDOT standards and as called for in Sections 02200 – Earthwork and as called for on the Contract Drawings.
	B. Fill areas to contours and elevations with unfrozen materials.
	C. Place fill material on continuous layers and compact as called for in Sections 02200, and as called for on the Contract Drawings.
	D. Filling of topsoil and final grading is covered under Sections 02930.
	E. Maintain optimum moisture content of fill materials to attain required compaction density.
	F. Slope grade away from building minimum 2 inches in 10 ft unless noted otherwise.
	G. Make grade changes gradual.  Blend slope into level areas.
	H. Remove surplus fill materials from site.

	3.5 TOLERANCES
	A. Top Surface of Subgrade:  Plus or minus 1/10 foot from required elevation or as called for in Sections 02200.

	3.6 FIELD QUALITY CONTROL
	A. Section 01400 � Quality Control:  Field inspection and testing.
	B. Testing:  In accordance with ASTM D1556, ASTM D1557, ASTM D698, AASHTO T180, ASTM D2167, ASTM D2922, and ASTM D3017.
	C. If tests indicate Work does not meet specified requirements, remove Work, replace and retest.
	D. Frequency of Tests:  To be determined by Owner's testing consultant.

	3.7 SCHEDULES
	A. Compaction and depth of each lift shall be as referred to in Sections 02200 and 02970, and as called out hereinafter, or as called for on the Contract Drawings.
	B. Structural Fill:
	C. Pervious Structural Fill:
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	ROADWAY EXCAVATION, BACKFILL, AND COMPACTION
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. General excavation, backfill, and compaction are specified under Section 02200.  This specification details additional requirements for roadway excavation, backfill, and compaction.
	B. Related Work Specified Elsewhere:

	1.2 SUBMITTALS
	A. Source of Materials:  Submit the source of fill and granular materials proposed for the work, giving location, and as applicable, name and address of supplier.
	B. Samples:  Submit samples of soil material proposed for fill or backfill to the testing laboratory services for soil classification tests.

	1.3 JOB CONDITIONS
	A. Excess Water Control:
	B. Environmental Requirements:
	C. Protection:


	PART 2 PRODUCTS
	2.1 MATERIALS
	A. Class 2 Granular Material:

	2.2 EQUIPMENT
	A. Excavation, aggregate spreading and compaction equipment shall be of type necessary to achieve the indicated and specified results.


	PART 3 EXECUTION
	3.1 INSPECTION
	A. Site Conditions:  Prior to start of work under this Section, become thoroughly familiar with site conditions to verify that all work under this Section may be properly completed as specified.

	3.2 EXCAVATION
	A. Excavation shall include removal, hauling, and disposal of all classes of materials and obstructions encountered while excavating of whatever nature and in whatever state.
	B. Excavate all materials necessary for construction of a prepared roadway subgrade to the elevations and cross-sections indicated on the Drawings.
	C. Excavation shall at all times be performed in a manner and sequence that will provide drainage.
	D. Excavated material meeting requirements specified for Fill Material may be used to construct embankments and fills.
	E. Excavated material unsuitable for reuse shall be disposed of by the Contractor offsite.
	F. Excess excavated material suitable for fill shall be disposed of and any shortage shall be made up with approved borrow.
	G. Preparation of roadway subgrade:

	3.3 EMBANKMENTS AND FILLS
	A. Filling:  After subgrade compaction has been approved by the Engineer, Fill Material or Class 2 Granular Material shall be spread in layers not to exceed six inches for clay and 12 inches for sand.  When embankments are to be constructed on existing slopes steeper than one vertical to six horizontal, steps shall be formed in the slope before fill is placed.
	B. Embankments shall not be constructed on frozen earth, ice, snow, topsoil, muck or other unstable material.
	C. Moisture Conditioning:  Water or aerate the material as necessary and thoroughly mix to obtain a moisture content which will permit proper compaction.
	D. Compaction:  Each layer of embankment and fill material shall be compacted to 95 percent of maximum density as determined by the Modified Proctor Test.

	3.4 CLEANING
	A. Make every effort to keep roadways free from waste material resulting from earthwork operations.  Clean such surfaces as required, or when directed, to eliminate any waste material deposited.
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	SOIL EROSION CONTROL
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. This specification section provides certain requirements, techniques and measures to minimize erosion damage to the construction site.

	1.2 GENERAL
	A. In general, the Contractor shall conduct his operations in such a manner as to limit any exposed area of any disturbed land for the shortest practicable period of time and any sediment caused by soil erosion due to his operations shall be restricted and reduced to a non-polluting minimum before it leaves the site.
	B. The Contractor shall comply with all requirements under the Soil Erosion and Sedimentation Control Act, 1972 Public Act 347.  Where these specifications are more stringent than Act 347 then these specifications shall govern.
	C. All temporary stabilization work done shall be coordinated with Section 02930 – General Landscape Materials and Final Grading for site so that this work does not interfere with the final site restoration.

	1.3 RELATED SECTIONS
	A. Section 02110 - Site Clearing
	B. Section 02200 – Earthwork
	C. Section 02211 - Rough Grading
	D. Section 02930 - General Landscape Materials and Final Grading
	E. Section 02990 - Permits

	1.4 INLAND LAKES AND STREAMS ACT
	A. All waterway crossings are subject to the provisions of the Inland Lakes and Streams Act, 1972 Public Act 346, as amended and Administrative Rules.  The Contractor shall obtain the latest version of these regulations for use on this project as reference material.  Special attention is directed to applicable portions of Rules 22 through 29, inclusive.  The Contractor's activities shall adhere to the provisions of this act and the Contractor shall hold the Owner harmless from any violations, civil action or penalties arising from the Contractor's actions.

	1.5 BASIS OF PAYMENT
	A. All costs associated with the above stated requirements shall be considered incidental to the project and shall be included in the bid.
	B. The Owner shall obtain the necessary Soil Erosion and Sedimentation Control Permit and the Wetlands Permit from the State of Michigan with no cost to the Contractor.


	PART 2 PRODUCTS
	2.1 MATERIALS
	A. Refer to the following Table 1 for stabilization materials and seasons for use.  Also, coordinate this work with Section 02930 – General Landscape Materials and Final Grading so that any soil stabilization done does not interfere with the final site restoration.


	PART 3 EXECUTION
	3.1 EROSION PROTECTION-CROSSING DRAINS/STREAMS
	A. In order to limit the length of time that the exposed area is subject to the elements and the subsequent conditions causing erosion, the contractor shall adhere to the following requirements.
	B. Any unforeseen situations that may be encountered during the course of construction, that may cause accelerated erosion and deposition of sediment into waterways and/or lakes, will be controlled by methods that may include sediment traps, sediment basins, or holding ponds.  Any slope failures or development of gullies after construction has been completed will be corrected immediately.

	3.2 EROSION PROTECTION-OPEN CUT CONSTRUCTION
	A. In order to limit the length of time that the exposed area is subject to the elements and subsequent conditions causing erosion, the Contractor shall adhere to the following requirements.

	3.3 APPLICATION OF PERMANENT STABILIZATION
	A. Permanent stabilization shall be applied to all areas disturbed by the Contractor during completion of the work required by the Contract.
	B. The stabilization shall be accomplished within 7 days of completion of the final earth change provided that change is made within the stated season for such stabilization.
	C. If the final earth change is accomplished at a time outside of the stated seeding or sodding season, temporary stabilization shall be applied within 7 days of completion of the final earth change and shall be replaced with permanent stabilization as soon after the following April 20 as the ground is workable.

	3.4 APPLICATION OF TEMPORARY STABILIZATION
	A. Temporary stabilization shall be applied to areas where initial work has caused disturbance and the final earth change will not be completed immediately and to areas where the final earth change is completed between October 1 and April 20.
	B. Temporary stabilization shall be applied to areas where the final earth change has been completed, including final grading and top soil placement, between the dates of October 1 and April 20.  The disturbed areas shall have mulch placed and anchored as described in the following paragraphs.  After April 20, areas to be seeded shall be seeded through the mulch. Mulch shall be added and anchored as necessary to replace that lost prior to April 20.  Where sod is to be placed, the mulch will be removed or worked into the soil. If worked into the soil, the fertilizer application rate shall be increased by 25%.
	C. Areas disturbed by construction activities but on which the final earth change has not been made shall be graded to provide positive drainage and shall be stabilized to prevent erosion.
	D. Areas which receive an initial earth change during the period October 15 to April 1 and will not receive further work for any length of time within that season shall have mulch placed and anchored.  If work is not anticipated in such areas prior to the following July 1, the area shall be seeded with temporary seeding on or shortly after April 1.
	E. Areas which receive an initial earth change between April 1 and October 15 and on which no further work is anticipated within 3 months shall receive temporary seeding and mulch.
	F. Areas which receive an initial earth change and on which further work is to be done within 3 months shall be graded to provide positive drainage and shall have mulch placed and anchored.

	3.5 SEEDING FOR TEMPORARY AND PERMANENT STABILIZATION
	A. Site Preparation
	B. Seeding Dates
	C. Seedings
	D. Irrigation

	3.6 SOD FOR PERMANENT STABILIZATION
	A. Site Preparation
	B. Sodding Dates
	C. Irrigation
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	UTILITY TRENCHING, BACKFILL AND COMPACTION
	PART 1 GENERAL
	1.1 SUMMARY
	A. The work covered by this specification consists of furnishing all plant, labor, equipment, appliances and materials, and performing all operations in connection with the excavation and preparation of utility trenches and bedding and backfill of utilities to the locations, lines, elevations, and grades as provided for in the drawings, specifications, and special provisions of the Contract.
	B. Excavation, backfill, and compaction for appurtenant structures such as, but not limited to, manholes, inlets, catch basins, handholes, transitions sections, junction chambers, structures, vaults, valve boxes, gate wells, and hydrants, shall be deemed to be in the category of trench excavation.
	C. Protection of existing utilities, sidewalks, pavements, trees, and other facilities in the vicinity of the trench excavation is included in the work covered by this specification.

	1.2 MEASUREMENT AND PAYMENT
	A. Excavation and compaction for the preparation of a utility trench, including all the work as covered by this specification and any sheeting, shoring or bracing to safely install an underground utility, shall be included in the costs per unit of measurement for the associated utility to be installed.
	B. Excavation and compaction in preparation for the installation of an appurtenant structure as defined herein, including all the work as covered by this specification and any sheeting, shoring or bracing to safely install the appurtenant structure, shall be included in the costs per unit of measurement for the associated appurtenant structure to be installed.
	C. Bedding, Initial Backfill, and Final Backfill to final grade for the installation of a utility, including all the work as covered by this specification and all labor, materials, equipment and compaction necessary to successfully install an underground utility, shall be included in the costs per unit of measurement for the associated utility to be installed.
	D. Bedding, Initial Backfill, and Final Backfill for the installation of an appurtenant structure as defined herein, including all the work as covered by this specification and all labor, materials, equipment and compaction necessary to successfully install the appurtenant structure, shall be included in the costs per unit of measurement for the associated appurtenant structure to be installed.
	E. Protection of existing utilities, sidewalks, pavements, trees, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations shall be included in the costs per unit of measurement for the associated utility to be installed.
	F. Dewatering necessary to provide for a clean, dry trench free from standing water and so that there is no unbalanced upward pressure on the bottom of the open excavation until utility installation is completed shall be included in the costs per unit of measurement for the associated utility to be installed.

	1.3 REFERENCES
	A. Abbreviations and Acronyms
	B. Definitions
	C. Reference Standards

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Conform to applicable state and local codes for disposal of excavated materials judged unsuitable for backfill.
	B. Obtain disposal permit from the Local Enforcing Agency.
	C. Unless otherwise specified, provide third-party materials testing services for the testing requirements specified herein.
	D. Coordination
	E. Safety

	1.5 SUBMITTALS
	A. Pre-excavation photographs or other digitally recorded media to show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by earthwork operations.
	B. Classifications and MDOT pit numbers of aggregates for Undercut Backfill, Bedding, Initial Backfill and Final Backfill and supporting material characteristic test results
	C. Supplier endorsements that certify materials meet project requirements.
	D. Sheeting, Shoring or Trench Box Construction Plan
	E. Dewatering Plan for utility trench, if necessary

	1.6 QUALITY ASSURANCE
	A. Initial compaction tests will be made by a representative of the Owner and paid for by the Owner.
	B. Conduct a Pre-Excavation Meeting at the project site at the request of the Owner.
	C. Comply with all code, laws, ordinances, and regulations of governmental authorities having jurisdiction over this part of the work.
	D. Trench subgrade will be reviewed for elevation and stability.
	E. Compaction of Undercut Backfill, Bedding, and Initial Backfill will be visually observed to review installation in conformance with the project requirements.
	F. Compaction testing will be conducted on each lift of Final Backfill above the Pipe Zone, including the top of the Pipe Zone.

	1.7 EXISTING CONDITIONS
	A. The Contractor will be held to have compared the conditions of the site where work is to be performed with the drawings and specifications and to have satisfied themselves as to the conditions of the site, existing conditions, and any other conditions affecting the carrying out of the work.
	B. The Contractor shall complete the work under whatever conditions created by their own sequence of construction, construction methods, or other condition created at no additional cost to the Owner.
	C. Contact Miss Dig (811) a minimum of 72 hours in advance of any excavation for the location of utilities and cable facilities.
	D. Utilities have been located from surveys and available existing records.  Not all utilities may be shown on the Drawings.  Locate all utilities prior to beginning trench excavation activities.
	E. Where utilities require adjustment, relocation, or support to construct the Work, and those utilities are shown on the Drawings, relocation, adjustment or support shall be considered included in the Work and shall be completed at no additional cost to the Owner.
	F. Where utilities require adjustment, relocation or support to construct the Work, and those utilities are not shown on the Drawings, notify Owner or Owner’s Representative before proceeding.
	G. If utility is damaged by Contractor, notify utility owner and Owner or Owner’s Representative immediately.  Repair or replacement of utilities damaged by Contractor, whether utilities are shown on the Drawings or not shown on the Drawings, shall be at the Contractor’s expense.

	1.8 POTENTIALLY HAZARDOUS SUBSTANCES
	A. Use the following indicators to identify materials suspected of being hazardous or contaminated and requiring disposal in a Type I or Type II landfill.
	B. Separately stockpile questionable materials.
	C. The Contractor will be responsible for identifying and testing of potentially hazardous materials and reporting to the Owner and Engineer.
	D. Potentially hazardous materials should be screened in the field by qualified personnel for the presence of volatile organic compounds (VOC) using a photoionization (PI) meter.
	E. Based on the field screening and laboratory analysis, the Contractor will be advised by the Owner as to the required method of disposal.


	PART 2 PRODUCTS
	2.1 UNDERCUT BACKFILL AGGREGATES
	A. Coarse graded aggregate to meet grading requirements as specified below.
	B. Slag and crushed concrete aggregates are prohibited.
	C. Aggregates to be supplied from approved manufacturers of prequalified aggregate sources, as identified in the MDOT Materials Source Guide, latest edition.

	2.2 UTILITY BEDDING
	A. Refer to specific pipe material specification for bedding material requirements.

	2.3 UTILITY INITIAL BACKFILL
	A. Refer to specific pipe material specification for initial backfill material requirements.

	2.4 UTILITY FINAL BACKFILL
	A. Final Backfill for utility trenches will be “Sand Backfill Trench” or “Standard Backfill Trench” as defined in Section 1.3.B
	B. Granular materials used for Final Backfill in the “Sand Backfill Trench” shall meet the minimum requirements for granular material as specified on the following page:
	C. Final Backfill material used for the “Standard Backfill Trench” shall comply with;
	D. Material not meeting the grading requirements for above may be used for Final Backfill provided the Contractor can supply test results showing conformance with the definition of “Suitable Material” as described in Section 1.3.B.
	E. Materials meeting any of the criteria for “Unsuitable Material” as described in Section 1.3.B are prohibited from use as Final Backfill.

	2.5 APPURTENANT STRUCTURE BACKFILL
	A. Materials shall match condition and grading requirements detailed in “UTILITY FINAL BACKFILL”.


	PART 3 EXECUTION
	3.1 PREPARATION
	A. Plan construction to minimize disturbance.
	B. Protect adjacent structures, utilities, sidewalks, pavements and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations
	C. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent sites and walkways.
	D. Maintain normal flow of drainage water on the jobsite and all present above ground and underground utilities.
	E. Provide and maintain barricades, warning lights, warning signs, and other protection required by applicable laws for safety of persons and property.

	3.2 DEWATERING
	A. Do not allow water to accumulate in the trench.
	B. Convey all water removed from trench in a proper manner to a suitable point of discharge that complies with applicable soil erosion and sedimentation control regulations.
	C. Maintain dewatering systems until dewatering is no longer required.
	D. Prevent surface water from ponding on prepared subgrades and from flooding the project site and surrounding areas.  Reroute surface water runoff away from or around excavated areas.
	E. All shoring, sheeting, well-pointing, gravel bedding and other dewatering devices necessary to successfully complete the dewatering requirements of the project shall not be considered separate items of work but are inclusive to dewatering.

	3.3 TRENCHING AND EXCAVATION
	A. Excavate utility trench width to at least the minimum width in conformance with the material specification and standard details for the associated pipe material type.
	B. All excavation of trenches is to be by open cut method, to the depth and grade shown on the Drawings and as necessary to accommodate the Work, unless otherwise noted.
	C. Excavate to the line and grade shown on the Drawings.
	D. Begin trench excavation at the downstream end of the utility, when applicable.
	E. Excavate in accordance with OSHA Standard 29 CFR Part 1926 – “Safety and Health Regulations for Construction”.
	F. Do not stockpile materials along one edge of the excavation so as to impose too great a load on the bank of the trench or cause damage to trees, shrubs, fences or other property.
	G. Excavate only as much trench as can be entirely completed (install utility, backfill, compact, clean up) within that working day.
	H. Contractor is responsible for proper disposal of excavated materials.
	I. Preparation of Trenches for Utility Installation:
	J. Excavation for Structures:
	K. Once trench or excavation is open, proceed immediately to place specified materials in trench, or to otherwise utilize trench for its intended purpose.

	3.4 TRENCH UNDERCUT AND BACKFILL
	A. Notify the owner when any unsuitable soil conditions or obstructions are discovered at the bottom of the trench or appurtenant structure excavation.
	B. Excavate below the proposed subgrade elevation within the excavation limits until solid, suitable bearing material is uncovered.
	C. Fill the undercut excavation with approved aggregate material detailed in Section 2.1 to the proposed subgrade elevation.
	D. Suspend undercutting activities once a depth of 3 feet is reached to review the conditions with the Owner and, if necessary, consider alternative solutions.

	3.5 ROCK EXCAVATION
	A. Should rock within the proposed trench excavation be encountered, payment for removal, disposal, and backfill of areas to properly support the utility or appurtenant structure shall be measured and paid for in accordance with the Contract provisions for changes in Work and as described in Section 1.2.
	B. Notify the Owner when rock within an excavation is encountered and prior to any blasting or removal.
	C. Intermittent drilling, blasting, or ripping performed to increase production and not necessary to permit excavation of rock encountered will be deemed to be an unauthorized excavation.
	D. Remove over-blasted rock which has been loosened prior to backfilling.
	E. Use overburden, mats, or other means to minimize fly-rock.  Any damage caused by fly-rock or excessive vibration due to rock excavation activities will be the responsibility of the Contractor.
	F. Rock excavated from the trench shall be hauled off the site at the Contractor’s expense.

	3.6 UNAUTHORIZED EXACAVTIONS
	A. Whenever the trench excavation is carried beyond the lines and grades established by the drawings or as approved by the Owner, the Contractor shall, at his own expense, fill all such excavated space with concrete cradling or other approved material and in such a manner as to meet the approval of the Owner.
	B. Unauthorized excavation beneath structures shall be filled with plain concrete, or flowable fill as determined by the Owner.

	3.7 SHORING, SHEETING AND TRENCH BOX CONSTRUCTION
	A. Shoring and Sheeting
	B. Trench Boxes

	3.8 UTILITY BEDDING
	A. Refer to specific pipe material specification for Bedding installation requirements.

	3.9 INITIAL BACKFILL
	A. Refer to specific pipe material specification for Initial Backfill installation requirements.

	3.10 FINAL BACKFILL
	A. Place Final Backfill using mechanical compaction method in layers not to exceed 12 inches.
	B. Compact each layer of Final Backfill to not less than 95% of the maximum unit weight of the selected material as specified in Section 1.6.
	C. It is the Contractor’s responsibility to provide safe and secure access for testing personnel to complete the specified testing requirements.
	D. Backfill to the top of the excavated trench and compact all backfill for the utility installed during the same day, prior to completion of the day’s work to provide a firm continuous support and covering for the utility.
	E. Do not operate heavy equipment or vibratory equipment over any utility until it has been properly backfilled and compacted to minimum required maximum unit weight and has a minimum of 48 inches of cover.
	F. Place backfill around structures in a manner that will not cause unequal pressure or damage to any exterior coatings, plastering or parging.
	G. Compaction by flooding the excavation is prohibited.

	3.11 NON-CONFORMING WORK
	A. Re-excavate trenches that have been improperly backfilled and replace and re-compact
	B. Should any of the Work be so enclosed or covered up prior to compliance with the quality assurance requirements of these specifications, such Work shall be uncovered and after quality control testing, refilled and compacted all at no additional cost to the Owner.
	C. Remove and replace pipe that shows excessive settlement or has been otherwise damaged by Contractor’s operations at no cost to the Owner.
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	PART 1 GENERAL
	1.1 Summary
	A. This Section shall include all work, materials, labor, and equipment necessary to furnish and install Hot Mix Asphalt (HMA) on a prepared base to the line, grade, thickness and cross-section in accordance with these specifications and drawings.
	B. Related Requirements:

	1.2 MEASUREMENT and Payment
	A. HMA, (type)…Ton
	B. HMA, (type),___inch…Square Yard
	C. Subbase, CIP,___inch…Square yard
	D. Aggregate Base, CIP,___inch…Square Yard
	E. Aggregate Base…Ton
	F. Subgrade Undercutting, Type___,…Cubic Yard
	G. Open-Graded Drainage Course,___inch…Square Yard
	H. Hand Patching…Ton
	I. Pavement Patches, Full Depth, Remove…Square Yard
	J. Surface Preparation…Square Yard
	K. Structure Cover, Adjust…Each
	L. HMA Longitudinal Joint…Foot
	M. Bond coat payment shall be included in the payment of HMA, Ton or HMA, Square Yard.
	N. Reductions to final pay amounts can be made for non-conforming work and HMA installation outside acceptable tolerances, as provided for in Section 3.6.

	1.3 REFERENCES
	A. Abbreviations and Acronyms
	B. Definitions
	C. Where referenced, “MDOT Specifications” is a general term that shall include the current version of the MDOT Standard Specifications for Construction and all Supplemental Specifications, Special Provisions, and Errata existing at the time of the award of the Contract.
	D. MDOT manuals that are referenced specifically by name shall be the current versions of said manuals existing at the time of the award of the Contract.

	1.4 PREPRODUCTION MEETING
	A. The Owner reserves the right to schedule a pre-production meeting. The pre-production meeting will be held a minimum of 7 calendar days prior to the start of HMA production and placement. The Owner will provide written notification to all parties a minimum of 14 calendar days prior to the meeting. Items of discussion shall include, but not be limited to:

	1.5 SUBMITTALS
	A. Submit Bond Coat supplier and manufacturer data that includes test results for the properties indicated in the Tables titled “Anionic (Cationic) Emulsified Asphalts” in the MDOT Specifications.
	B. Submit documentation of Plant Certification for the current year – per Table 1-1.
	C. Submit HMA Plant Scale Calibration Certificate for the current year.
	D. Submit JMF for all HMA mixtures for review by the Owner prior to construction.

	1.6 QUALITY CONTROL
	A. Quality control of all materials used on the project and methods of installation shall be the responsibility of the Contractor. The Owner retains the right to perform random independent testing for the Owner’s assurance the project is compliant at his tested locations however contract compliance remains the responsibility of the Contractor.
	B. It shall be the responsibility of the Contractor to correct or suspend operations, if necessary, when the work is not in compliance with these specifications.

	1.7 Quality assurance
	A. The Owner will inspect, sample, test and evaluate the HMA for compliance to these specifications for the following:
	B. Testing Agencies:  The Owner may employ an independent testing agency to do testing for in place density and mixture properties as directed by the Owner.
	C. Destructive Testing:  Destructive testing may be necessary during the term of the Contract to ensure that results as performed during the construction is deficient and warrants additional testing. The contractor shall be solely responsible for all costs incurred to perform destructive testing, including but not limited to the costs related to the testing of the areas suspected of failing to meet the contract requirements in a means approved by the Owner, to retain experts to direct the method of testing, oversee the testing, and assist in the resolution of the deficient areas solely at the contractors expense. Should the destructive testing results provide supplemental information that the areas being tested were in compliance with the Contract requirements; the Contractor shall be compensated for the costs incurred in a method mutually selected by the Owner and the Contractor from Section 00700 – General Conditions.


	PART 2 PRODUCTS
	2.1 BOND COAT
	A. Shall meet the requirements of type SS-1h as specified in the table Titled “Anionic Emulsified Asphalts” or type CSS-1h as specified in the table Titled “Cationic Emulsified Asphalts” in the current version of the MDOT Specifications.

	2.2 HMA MIXTURES
	A. Mixing Plants
	B. Composition of Mixture
	C. Mix Design Criteria and Volumetric Properties shall meet the requirements indicated in Table 2-4.
	D. Reclaimed Asphalt Pavement (RAP) Substitution

	2.3 paving equipment
	A. Paving equipment shall be in good working order and capable of constructing HMA pavement in accordance with the specifications. Should the HMA paving indicate that an equipment problem is causing the construction to be out of specification, the Owner has the right to request the equipment be repaired or replaced.
	B. If maintaining traffic in the work area during construction, all self-propelled equipment within the construction influence area shall be with all safety devices as required by MIOSHA, MMUTCD, MDOT, or the local any governmental agencies within the construction influence area.


	PART 3 EXECUTION
	3.1 examinations
	A. Each layer of HMA shall not be placed until the surface upon which it is to be placed has been inspected by the Contractor immediately prior to continuing construction.
	B. The Owner provides independent testing at random locations to assist in determining the conditions at the point the test is performed, but the Contractor shall remain solely responsible for compliance to the contract provisions throughout the entire project area.

	3.2 preparation of surfaces
	A. Subgrade
	B. Subbase
	C. Open Graded Drainage Course: Grade and compact the open graded drainage course to the design grade so that the finish surface is smooth and uniform in appearance without, depressions, ruts or ridges.
	D. Aggregate Base
	E. Existing Pavement Surfaces
	F. Other Surfaces: Where included in the design pavement cross-section on the Contract Drawings, HMA pavement may be placed on other surfaces for certain road rehabilitation projects, which may include cold milling, and pulverized or rubblized HMA or concrete pavement.  For these projects, special provisions or specifications are included in the Contract Documents detailing the requirements for preparation of those surfaces.

	3.3 BOND COAT
	A. Uniformly apply bond coat to the surfaces against which new HMA is to be placed with a pressure distributor.
	B. The surfaces against which new HMA is to be placed shall be clean and dry. Contact surfaces that have become coated with dust, sand, or other objectionable material shall be cleaned by brushing, blowing with compressed air, or cut back with an approved power saw or other mechanical means to achieve a smooth clean edge, as directed by the Owner.
	C. The bond coat shall be applied far enough in advance of placement of the fresh mixture to insure adequate curing. Reapplication of the bond coat may be required at the direction of the Engineer if it becomes contaminated prior to placement of the HMA mixture.
	D. At no time shall bond coat be applied to the vertical face of concrete curb and gutter or monolithically poured face curb.

	3.4 transportation of mixtures
	A. Each load of HMA mixture delivered to the project shall be weighed to the nearest 20 pounds on a certified scale having an automatic print out system.
	B. Trucks used for hauling HMA mixtures shall have tight, clean, smooth beds and shall be adequately covered to protect from the weather and foreign objects.
	C. Trucks used to haul HMA mixtures when the air temperature is below 50 degrees F. shall be insulated.  The insulation shall be continuous along the bottom and four sidewalls.
	D. A release agent, as permitted by the Owner shall be applied to the hauling units with atomizing spray equipment.  Excessive use of release agent will be cause for rejection of the load.

	3.5 installation
	A. HMA Delivery at Site
	B. Temperature of Surfaces Prior to Placement – See Table 3-1
	C. Placing HMA Mixtures
	D. Rolling and Compaction of HMA Mixtures

	3.6 non-conforming work
	A. If it is determined by the Owner that the work is outside acceptable tolerances or to be non-conforming work per these specifications, the Contractor will be notified and allowed to make any necessary corrections to their operations. Should the Contractor fail to make the necessary corrections as requested, the Owner will determine the best course of action to correct which could include reducing final payment or hiring outside forces, at the Contractor’s expense, to correct.  The Contractor shall submit to the Owner for review the means and methods to make deficient areas compliant. Corrections shall be made based on these as directed by the Owner.
	B. Non-Conforming Work - Identified during construction.
	C. Non-Conforming Work - Identified during the warranty period.
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	a. Description
	b. Materials
	1. HMA for Full Depth Pavement (including HMA side streets)
	A. Top Course, shall be Superpave Mix 5E3, and have a yield of 165 pounds per square yard. Thickness is 1.5 inches, performance grade (PG) 64-28, minimum aggregate wear index (AWI) of 260.  Measured and paid for as Hand Patching – (Ton).
	B. Leveling Course, shall be Superpave Mix 4E3, and have a yield of 275 pounds per square yard. Thickness is 2.5 inches, performance grade (PG) 64-28. Measured and paid for as Hand Patching – (Ton).
	C. Base Course, shall be Superpave Mix 3E3, and have a yield of 385 pounds per square yard. Thickness is 3.5 inches, performance grade (PG) 64-28. Measured and paid for as Hand Patching – (Ton).
	D. The total HMA thickness for the overlay is 7.5 inches.

	2. Bituminous Bond Coat
	A. Bituminous bond (tack) coat material shall be SS-1h and shall be applied at the rate of 0.05 gal per SYD on pavements that have not been open to traffic and at the rate of 0.15 gal per SYD on existing pavements and/or any other pavement that has been opened to traffic.


	c. Construction
	d. Measurement and Payment
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	CONCRETE PAVING
	PART 1 GENERAL
	1.1 GENERAL PROVISIONS
	A. Intent of the Plans, Specifications and Contract:
	B. Specifications by Reference:
	C. Increased or Decreased Quantities:
	D. Construction Schedule:
	E. Construction Stakes:
	F. Cleanness of the Work:
	G. Protection and Restoration of Property:
	H. Limits of Operations:

	1.2 SUBGRADE PREPARATION
	A. With reference to grading operations, the bottom of the excavation or top of the fill upon which the pavement structure is to be placed shall be known as the subgrade and shall conform to the lines, grade, and cross-sections shown on the plans.
	B. When and where required by the Engineer, the subgrade shall be proof-rolled with a 20 ton roller.
	C. The subgrade shall be brought to a firm and unyielding condition, uniformly compacted to at least 95% of maximum density as determined by AASHTO T-180 Modified Proctor Moisture Density Test.  It shall be compacted at optimum moisture content, +/- 2%.
	D. All utility, sewer, edge drain trenches and structure excavations shall be backfilled as shown on the plans and/or appropriate details and specifications.
	E. Where shown on the plans or specified, a subbase consisting of a layer of specified material of designed thickness shall be placed on the subgrade as a part of the pavement structure.
	F. The surface of the subgrade shall be accurately trimmed to within 0.1 foot above or below the established grade and shaped to provide drainage.
	G. Subbase shall not be placed on frozen subgrade.
	H. Prior to placing the concrete, the subbase shall be tested for conformity with the cross-section shown on the plans.
	I. When the slip-form method is used, the areas along which the paving equipment will travel shall be cut to the accuracy required for side forms.


	PART 2 PRODUCTS
	2.1 MATERIALS.
	A. Concrete
	B. Aggregate shall be so handled that the moisture content is reasonably uniform and care shall be taken to prevent segregation of aggregates stockpiled prior to use.
	C. Fine Aggregate
	D. Coarse Aggregate
	E. Cement
	F. Water
	G. Admixtures
	H. Tiebars:
	I. Hook Bolts:
	J. Preformed Joint Fillers:
	K. Joint Sealing Compound:
	L. Materials For Curing Concrete:

	2.2 EQUIPMENT:
	A. All equipment necessary for the proper preparation of the subgrade, batching, mixing, placing, finishing and curing of the concrete pavement shall be on the project in good working condition before the Contractor will be permitted to begin placing concrete.
	B. Forms:
	C. Flexible Forms:
	D. Batching Equipment:
	E. Mixing And Transporting Equipment:
	F. Water Supply Equipment:
	G. Roller Or Compactor:
	H. Finishing Equipment:
	I. Lane Tie Bar Installer:
	J. Vibrators:
	K. Foot Bridge:
	L. Bulkheads:
	M. Concrete Saw:
	N. Joint Sealing Equipment:
	O. Membrane Sprayer:
	P. Power Broom:
	Q. Other Equipment:

	2.3 PROPORTIONING AND MIXING
	A. The proportioning of concrete mixtures shall be based upon the water-cement ratio.
	B. If it becomes impossible to obtain concrete of the desired plasticity and workability with the proportions originally designated, the proportions shall be adjusted as necessary to produce a mixture having the required qualities.
	C. Methods and equipment for adding air-entraining agent or other admixtures to the batch shall be approved by Engineer.
	D. The cement and aggregates shall be fed into the mixer simultaneously and in such a manner that the period of flow for each is about the same.
	E. The mixing time shall not be less than 50 seconds nor more than 90 seconds.
	F. The use of truck-mixed and/or ready mixed concrete supplied from commercial sources may be approved by the Engineer for certain projects when indicated elsewhere in the plans and specifications.


	PART 3 EXECUTION
	3.1 TRANSPORTING:
	A. The Contractor shall provide and use a ticket system for recording the transportation of concrete from the batching plant to the point of use.
	B. Tickets for truck mixed or shrink mixed concrete shall also bear the reading of the revolution counter at the time the mixer is charged, and at the time mixing is completed.
	C. The Engineer may require such additional information as may be necessary for proper control of the work.
	D. The interval of time between the charging of the mixer and the completion of the discharging of the concrete into the work shall not exceed that shown-below, except if unusual circumstances prevent the Contractor from completing the discharge within the specified period, the Engineer may permit the discharge to continue for an additional 15 minutes, in which case the location, reasons for, and duration of the delay shall be shown on the ticket.
	E. When it is anticipated that the time interval between charging and completion of discharge may exceed 30 minutes, the concrete shall be continuously agitated.
	F. The maximum interval between charging of the mixer and placing of concrete shall be as follows:
	G. TEMPERATURE OF CONCRETE

	3.2 FORMING
	A. When a slip form paver is used, references pertaining to forms and form riding equipment shall be deleted.
	B. The subgrade under the forms shall be compacted and cut to grade so that the form when set will be uniformly supported for its entire length at the specified elevation.
	C. The Contractor shall check and correct alignment and grade elevations of the forms immediately before placing the concrete.
	D. When set to grade and staked in place, the maximum deviation of the top surface of any section from a straight line shall not exceed one eight (1/8) inch.
	E. Forms shall not be removed from freshly placed concrete until it has set for 12 hours.
	F. When the slip-form method is used, track paths shall be maintained to an accurate profile.

	3.3 PLACING
	A. The concrete shall be mixed in quantities required for immediate use and shall be deposited on the subbase in such a manner as to require as little rehandling as possible.
	B. Concrete shall be thoroughly consolidated against and along the faces of all forms and along the full length and on both sides of all joint assemblies.
	C. Concrete shall be deposited as near to expansion joints as possible without disturbing them but shall not be dumped onto a joint assembly.
	D. For slip-form construction, concrete with a uniform slump not to exceed two inches (2”) shall be adequately supplied in front of the paver.

	3.4 FINISHING
	A. The sequence of finishing operations shall be the strike-off and consolidation, floating, if necessary, straight-edging, and final surface finish.
	B. In general, adding water to the surface of the concrete to assist in finishing operations shall not be permitted.  If it is permitted, it shall be applied as a fog spray with approved spray equipment.
	C. Any excess water and laitance shall be removed from the surface of the pavement.
	D. Before final finishing is completed and before the concrete has taken its initial set, the edges of the slab and curb shall be carefully finished with an edger of the radius shown on the plans.
	E. For pavement constructed by the slip-form method, the edge settlement shall be determined as soon as practical after paving operations begin.
	F. A transverse broom finish shall be used for final fishing.
	G. The final surface of the concrete pavement shall have a uniform gritty texture true to the grades and cross-section shown on the plans.
	H. Integral curbs shall be required along the edged of all street pavement where shown on the plans and shall be formed to the cross section in accordance with the plans.
	I. The drainage of the gutter shall be checked while the concrete is still plastic by pouring water onto a piece of burlap at the gutter summit and observing its flow to the nearest inlet.
	J. The Contractor shall have always available materials to protect the surface of the plastic concrete against rain.

	3.5 CURING
	A. Concrete shall be cured by protecting it against loss of moisture, rapid temperature change, and mechanical injury for at least three (3) days after placement.
	B. The Contractor shall have the material and equipment needed for adequate curing at hand ready to install before actual concrete placement begins.

	3.6 JOINTING
	A. All longitudinal and transverse joints shall conform to the plans, specifications, and standard details.
	B. All joints shall be constructed true to line with their faces perpendicular to the surface of the pavement.
	C. The surface of the pavement adjacent to all formed joints shall be finished to a true surface and edged to the radius as shown in the details.
	D. When the pavement is laid in partial width slabs, transverse joints in the adjacent slab shall be placed in line with like joints in the first slab.
	E. Forms shall be removed as called for in this specification under “FORMING.”  After the forms have been removed, the ends of all joints shall be cleaned and significant honeycombed areas shall be pointed.
	F. Sawing of joints shall be done with an approved concrete saw, and shall begin as soon as the concrete has hardened sufficiently to permit sawing without excessive raveling, usually 4 to 24 hours.
	G. Sealing of joints shall be completed before the pavement is opened to traffic and as soon after completion of the curing period as is feasible.
	H. The sealing material shall be applied to each joint opening in accordance with the details or as directed by the Engineer.
	I. Longitudinal Construction Joints:
	J. Longitudinal Lane Tie Joints With Tie Bars:
	K. Transverse Plane Of Weakness Joints:
	L. Transverse Expansion Joints:
	M. Transverse Construction Joints:
	N. Transverse End Of Pour Joints:

	3.7 WEATHER, PROTECTION AND LIMITATIONS
	A. The Contractor shall take such precautions as are necessary to protect the concrete from rain damage.
	B. Casting of concrete during hot weather shall be limited by the temperature of the concrete at the time of placing.
	C. No concrete shall be placed unless the temperature of the air in the shade and away from artificial heat is at least 20 degrees F. and rising, unless specifically approved.
	D. The Contractor shall employ whatever measures are necessary to prevent damage to the work and shall be responsible for the concrete placed during cold weather.

	3.8 INCIDENTAL CONSTRUCTION
	A. Concrete Headers:
	B. Pavement Patching (Fast Setting):
	C. Aggregate Shoulder:
	D. Riprap:
	E. Plain Riprap.
	F. Grouted Riprap:
	G. Existing Manholes, Valve Wells, Catch Basins, Etc.:

	3.9 TESTING:
	A. The Engineer will perform slump tests for consistency of concrete in accordance with ASTM C-143, and air content tests in accordance with ASTM C-231 (natural stone aggregate) or ASTM C-173 (slag aggregate).
	B. The Owner will employ an independent testing laboratory to perform strength tests on daily concrete specimens taken and cured in accordance with ASTM C-31.
	C. Cylinders tested in compression shall have a daily average strength at 28 days of not less than 3,750 psi, when tested in accordance with ASTM C-39.
	D. The Owner may employ an independent testing laboratory to obtain and test core samples from the finished pavement when recommended by the Engineer.
	E. The Contractor shall have on hand all equipment necessary to test scales used in batching.
	F. Testing of embankment, subgrade, subbase density, trenches, etc., shall be conducted by an independent testing Laboratory employed by the Owner.
	G. Water used in mixing and curing which is known to be potable may be used without test.
	H. All materials proposed to be used may be inspected and tested at any time and at any place during their preparation, storage and use.
	I. All rejected materials shall be removed immediately from the job site.

	3.10 OPENING TO TRAFFIC:
	A. The project under construction, or any section thereof, shall not be opened to traffic until so directed or authorized by the Engineer.
	B. Before opening any portion of the payment to traffic, it shall be swept clean by the Contractor and painted by the Owner, if necessary.
	C. Whenever the entire project or any section of it has been opened for traffic prior to acceptance and final payment the Contractor shall conduct the remaining construction operations so as to cause the least obstruction to traffic.
	D. Any damage to the pavement that may occur to a section of pavement open to traffic and due to defective materials or faulty workmanship, to natural causes other than ordinary wear, and to operations of the Contractor, shall be repaired by the Contractor at his expense.
	E. The Contractor shall take the provisions of this article into account in the preparation of his proposal since no additional payment will be made for damages, or as other compensation by reason of claimed interference, delays, or other loss and expense directly or indirectly arising out of the performance of the contract.

	3.11 MEASUREMENT, ACCEPTANCE AND PAYMENT
	A. All longitudinal measurements for area of base courses, surface courses and pavements will be made along the actual surface of the roadway.  For all transverse measurements for area of base courses, surface courses and pavements, the dimensions used in calculating the pay area shall be the neat dimensions provided on the plans or by authorization.
	B. Whenever the quantity of any item of work as given in the proposal shall be increased or decreased, payment for such item of work shall be at the contract price for the actual quantities of work done.
	C. Before the pavement will be considered for acceptance, all items shall be completed in accordance with the plans and specifications.
	D. The Engineer shall make inspection of all work included in the contract as soon as possible after notification by the Contractor that the work is completed or after the Engineer’s records show that the work is completed.
	E. When the work has been completed and the engineer has ascertained that each and every part of the work has been performed in accordance with the plans and specifications, or such modifications thereof as he may have approved, the Engineer will submit his recommendation to the Owner for final acceptance and final payment will be made in accordance with the General Conditions and current ordinances and procedures of the Owner.
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	ALKALI-SILICA REACTIVITY (ASR) IN CONCRETE
	PART 1 GENERAL
	1.1 DESCRIPTION
	A. The Contractor shall provide portland cement concrete mixtures for the project that are resistant to excessive expansion caused by alkali-silica reactivity (ASR).
	B. The evaluation as to the resistance of submitted concrete mixtures to excessive expansion caused by ASR shall be by the Owner as described herein.

	1.2 Related Sections
	A. This Special Provision is supplemental to all other sections within the specifications of the Contract related to the construction of concrete items for the project.

	1.3 Submittals
	A. One week after the Owner awards this project the Contractor shall submit to the Owner all proposed concrete mix designs.  These shall include the following:
	B. The Contractor  also may submit for consideration the following:

	1.4 References
	A. Portland Cement     ASTM C 150
	B. Fine Aggregate      ASTM C 33
	C. Coarse Aggregate  ASTM C 33
	D. Ground Granulated Blast Furnace Slag, Grade 100, 120 ASTM C 989

	1.5 Quality Assurance
	A. The Engineer shall review the submitted information and testing data submitted with the proposed concrete mixtures and any information and/or any test results with respect to ASR the Engineer has on record for the proposed aggregates and/or proportionate combinations of cementitious materials and aggregates.
	B. If the Contractor intends to change suppliers or if the supplier intends to change concrete mixtures after the evaluation and/or Mortar-Bar tests are performed, the Contractor shall inform the Owner immediately, but not less than forty-five (45) days prior to concrete batching.
	C. The Owner will be testing the concrete that is delivered to the project site so as to insure that the approved mix design is being followed.


	PART 2 PRODUCTS
	NOT USED

	PART 3 EXECUTION
	NOT USED
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	Description.
	General
	1. Notice of Traffic Control - The Contractor shall notify the Engineer, City of Howell and the local police and emergency agencies a minimum of five (5) business days prior to implementation of any detours, lane closures or major traffic shifts.
	2. Coordination of Work - The Contractor shall coordinate this work with other Contractors, other Contractors performing work within or adjacent to the Construction Influence Area (CIA), to avoid conflicts in the maintenance of traffic, construction signing, and to provide for the orderly progress of contract work.  Reference the Project Coordination Special Provision for a list of adjacent projects.
	3. Road Maintenance – City of Howell or contract maintenance agencies may perform maintenance work within or adjacent to the Construction Influence Area (CIA).  These agencies will coordinate their operations with the Engineer to minimize the interference to the Contractor.  No additional payment will be made to the Contractor for the joint use of the traffic control items or for delays and/or inefficiencies resulting from maintenance activities.
	4. To maintain the mobility of traffic and pedestrians, every attempt should be made to follow the maintaining traffic plans, maintaining traffic typicals, and specifications provided.  Any change of, or variation from the maintaining traffic plan shall be approved by the Engineer prior to implementation.

	Construction Influence Area.
	Traffic Restrictions
	1. Speed limit Reductions
	A. No speed reduction.

	2. Access to Private Property
	A. During Construction, access shall be maintained to all business and residential driveways at all times as shown on the plans or defined by the Engineer.

	3. Lane Closures
	A. Minimum lane widths shall be 10 feet unless otherwise indicated on the plans or approved by the Engineer.
	B. Once work is initiated which requires lane closures, the work shall be continuous until completed within the restricted hours.  A lack of work activity for more than three (3) calendar days unless otherwise approved by the Engineer will require the removal and replacement of lane restrictions at the Contractor's expense.
	C. No lane closures or flagging sequences will be allowed where the Contractor is not working or can accomplish the work without a closure in the opinion of the Engineer.  Lane closures and flagging operations will be allowed only in areas and situations deemed necessary by the Engineer.  This lane closure prohibition or approval by Engineer includes brief closures for truck loading and unloading, dumping, etc. This project shall be constructed under traffic per the above-mentioned specifications and the maintaining traffic diagrams and notes in the plans.
	D. Local roads, cross streets, and businesses will remain open to two-way through traffic at all times during construction, unless indicated otherwise in the plans or by the Engineer.  Use half-width construction with flag control to maintain two-way traffic if necessary.
	E. The Contractor will be required to provide plastic drums at pavement edge drop-offs to protect the traffic and the work as directed by the Engineer (generally at drop-off greater than 3 inches).

	4. Working within Intersections
	A. Use flag control for cross street traffic as directed by the Engineer.  Additional flaggers used at unsignalized intersections and driveways, as directed by the Engineer, shall be included with the Traffic Regulator Control pay item.  Only uniformed police officers may override active traffic signals.


	Pedestrian Access
	1. Pedestrian access to sidewalks shall be maintained during all times in compliance with Americans with Disabilities Act (ADA).

	Traffic Control Devices
	1. General
	A. The Contractor shall routinely maintain all traffic Control devices.  Routine Maintenance includes, but not limited to, maintaining proper placement, replacing damaged devices and cleaning.  The Contractor shall be responsible for reviewing the adequacy and maintenance of all traffic control devices at least once per day every day for the duration of this project.  Weekly Service Reports shall be made available to the Engineer upon request for review and payment.
	B. All items used for maintaining traffic, which includes but are not limited to, temporary signs, plastic drums, and type III barricades, must meet the acceptable criteria as defined in the most current version of the American Traffic Safety Service Association (ATSSA publication), entitled “Quality Guidelines for Temporary Traffic Control Devices and Features” at the time of initial deployment and after each stage.
	C. All traffic control devices, except Portable Changeable Message Signs (PCMS) and lighted arrows, must be approved by FHWA and MDOT as meeting NCHRP 350 crashworthy requirements and meet acceptable criteria as defined in the current American Traffic Safety Service Association (ATSSA) publication entitled, Quality Guidelines for Traffic Control Devices and Features.
	D. The Contractor shall notify the Engineer at least 72 hours in advance of erection or removal of signs.

	2. Signs
	A. All diamond signs shall be 48 in x 48 in, unless otherwise noted.
	B. Mount all temporary signs, regardless of size, that will be in place for more than 14 days on driven posts.  Place ground driven sign systems as described in MDOT plan WZD-100 Series. Temporary signs less than or equal to a 20 square foot sign area that will be in place for less than or equal to 14 days may be mounted on driven posts or on portable systems with bases adequately sandbagged against overturning.
	C. Distances shown between construction warning, regulatory and guide signs shown on the plans, or any typicals referred to by the plans, are approximate and may require field adjustment, as directed by the Engineer.  Contact Engineer or applicable representative to be present as temporary signs are placed or installed to assure proper sign placement. Signs improperly placed or installed by the Contractor without the Engineer or Engineer’s representative present shall be relocated and reinstalled by the Contractor as directed by the Engineer without extra compensation.

	3. Pavement Markings
	A. All permanent pavement markings shall be placed and laid out by the Contractor but shall be inspected in the field by the Engineer.  The Contractor shall notify the Engineer a minimum of one week in advance.


	Contractor Responsibilities – Construction signing (Lead-in, Detour Route, Work Zone, and Signal Staging)
	1. All related construction signing, including lead-in or advanced warning signing shall be provided, erected and maintained by the Contractor. The Contractor will be responsible for providing and erecting all signs including lane closure devices/signing for maintaining traffic.
	2. Coverings: The Contractor shall uncover and cover signs which need covering at any time as directed by the Engineer.
	3. Sandbags: The Contractor shall place a minimum of eight sandbags on any and all signs and devices not inserted into the ground to prevent movement.
	4. Lights: Attach and maintain two (2) steady burn amber lights (type "C") on each Type III barricade, if any are indicated on Construction Signing Diagram.
	5. Maintenance of Signs:  The Contractor shall maintain all signs and devices as directed by the Engineer (including but not limited to cleaning, re-erecting fallen signs and devices, replacing damaged or dead lamps, moving non-ground-inserted signs and devices, etc.).  The Contractor shall reimburse Agency for the cost of any and all temporary and or permanent traffic signs and or devices the Contractor may damage.
	6. Signs and Devices: Temporarily reset existing traffic control and street-name signs as directed by the Engineer.  Upon completion of the work that required the temporary relocation, replace or reset all such signs in their original locations as directed by the Engineer upon construction completion.  The Contractor shall reimburse Agency for the cost of any/all permanent traffic signs and/or Agency owned devices the Contractor may damage.

	Contract Adjustment - Signs
	Measurement and Payment.
	1. Payment for quantities used to maintain traffic will be based on the maximum number of units required by the Engineer at any one time for the entire project and have been estimated based on the attached typicals and plans.
	2. Delays in construction and coordination of the operations due to traffic maintenance conflicts with other construction projects will be considered as a basis for extension of contract time but will not be considered a basis for extra compensation for suspensions of work, idled equipment, or labor.
	3. Any signs desired by the Contractor that are approved by the Engineer but not required by the Engineer may be placed and removed by the Contractor at the Contractors expense.
	4. Other traffic control items shown on plan to be provided by Contractor plus setting up and removing and/or moving these items to the side traveled way as necessary per plan each workday shall be paid for at the contract unit price for that item.
	5. Additional special signs may be necessary; therefore, the quantity for Sign, Type B, Temp, Prismatic, Furn (Sft); Sign, Type B, Temp, Prismatic, Oper (Sft) has been increased for use as directed by the Engineer. Any unused quantity will not be paid for.
	6. The cost of signs and other devices shown on plans to be provided by Contractor plus setting up and removing these signs as necessary per plan each work day is included in the contract unit prices for Sign, Type B, Temp, Prismatic, Furn (Sft); Sign, Type B, Temp, Prismatic, Oper (Sft); Sign, Type B, Temp, Prismatic, Spec, Furn (Sft); Sign, Type B, Temp, Prismatic, Spec, Oper (Sft); and Minor Traf Devices (Ls).
	7. Additional quantities of Type III Barricades have been included for use at the discretion of the Engineer. Any unused quantity will not be paid for.
	8. Any additional plastic drums required by the Engineer will be measured and paid for at the unit prices for Plastic Drum, Fluorescent, Furn, and Plastic Drum, Fluorescent, Oper.
	9. Minor Traf Devices (Ls) is part of this contract and includes any traffic cones, lights, signs, sandbags, orange safety fencing, and/or channelizing devices other than plastic drums required by the Engineer.
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	OPEN CUT SEWERS
	1.1 TABLE OF CONTENTS
	1.2 GENERAL
	A. Sewers shall be considered to mean the pipes or conduits between extreme ends of this project, including branch lines, but excluding special structures, as indicated on the drawings.
	B. All labor, tools and all materials necessary to excavate for, lay, join, backfill and finish the sewer shall be considered as part of the sewer construction.
	C. Unless otherwise allowed under specific specifications for a particular type of sewer or unless permitted by the Owner, construction shall begin at the outlet end of sewer and proceed upgrade.

	1.3 BASIS OF PAYMENT
	A. Unless specified otherwise, sewer of the diameter specified will be paid for at the contract unit price per lineal foot, measured in place, which price shall be payment in full for furnishing the materials including:  stubs; connections; tees; wyes; or any other fittings shown on the drawings; all necessary excavation; removal of existing sewers or drains; sheeting or bracing; dewatering; pipe bedding; laying; jointing; new connections and connecting of existing facilities; testing; backfilling; sand and gravel backfill; restoration of pavements, walks, and drives; disposal of surplus excavated material; and all other work incidental to the construction of the sewer, as noted elsewhere in the specifications.  Measurements will be taken from the start of each section to its respective ends, (center of end manholes, when they exist) with no reductions for intermediate manholes.  The length of the special structures or special sewer sections for which either lump sum or unit bids have been taken will be deducted from the total length of sewer and will be paid for at the prices bid.
	B. The Contractor may be required to submit to the Owner for approval, a breakdown of his price per lineal foot of sewer showing a per foot cost for some or all of the foregoing incidental items of work.  The sum of the individual items shall not exceed the total contract price per lineal foot of sewer.
	C. The breakdown, when approved, shall be used only as a basis for preparing estimates for progress payments and shall not be considered as overruling the contract unit price per lineal foot of sewer.
	D. Unless specified otherwise, manholes and catch basins will be paid for at the contract unit price each, which price shall be payment in full for furnishing the materials, including the required fittings, frames and grates, steps and for all labor, equipment and tools, all necessary material and all work incidental to the completed structure as required elsewhere in the specifications.

	1.4 EXCAVATION
	A. Excavation shall include clearing of the site, removal and disposal of all materials necessary to be removed in the construction of all work under the contract.
	B. Excavation shall be of sufficient widths and depths to provide adequate room for the construction and installation of the work to the lines, grades and dimensions called for on the drawings, except the width of a trench from the invert to a height twelve inches (12”) above the top of the sewer barrel shall not be greater than as follows:
	C. If the maximum trench width is exceeded, unless specified otherwise, the Contractor shall install, at his own expense, such concrete cradling or other bedding, as is approved by the Owner to support the added load of the backfill.
	D. Where, through the Contractor’s construction procedure, or because of poor existing ground conditions, it is impossible to maintain alignment and grade properly, the Contractor shall, at his own expense, excavate the unsuitable material to as deep as three (3’) feet below grade and replace it with large size aggregate or slag in order to ensure that the pipe, when laid, will maintain correct alignment and grade.
	E. Excavated materials shall be removed from the site, or transferred to the trench backfill, or temporarily stored in a manner that will not cause damage to trees, shrubs, fences or other property, nor will it endanger the bank of the trench by imposing too great a load thereon.  If the 3 ft. undercut does not provide sufficiently stable conditions to maintain correct pipe alignment and grade, the Contractor will cease operations until a determination has been made as to what method of corrective action is required and the cost thereof agreed to with the Owner.
	F. Open cut shaft and tunnel excavations shall be adequately braced as necessary to enable the work to be prosecuted with safety to the workers, the work, and neighboring structures.  The Contractor shall ensure at all times that adequate protection for both the public and Contractor personnel exists in any excavated area, including, but not limited to barricades, temporary fencing, advance warning signs, etc.  All excavations shall be completely dewatered prior to construction of the sewer or other structures.  Adequate provisions shall be made to prevent water from flowing through or over newly placed concrete or brick work.  Drainage shall be carried to sumps from which the water may be pumped.

	1.5 LAYING OF CONCRETE AND CLAY PIPE
	A. All pipe shall be laid to the line and grade called for on the drawings.  Each pipe, as laid, shall be checked by the Contractor with line and grade pole or laser beam to insure that this result is obtained.  The finished work shall be straight and shall be sighted through between manholes.
	B. Each pipe shall be inspected for defects, prior to being lowered into the trench.  Inside of pipe bell and outside of spigot shall be cleaned of any dirt or foreign matter.
	C. Construction shall begin at the outlet end and proceed upgrade with the spigot ends pointing in the direction of flow.  Concrete and clay pipe shall be laid on a cushion of sand, gravel or slag, in accordance with requirements of the standard detail sheet of the plans.  Concrete or additional bedding shall be installed, where called for on the drawings.  For pipe with raised bells or collars, bellholes shall be carefully formed at proper intervals, so that no part of the load is supported by the bells.
	D. If, through carelessness, poor existing ground conditions, or to provide an underdrain for dewatering to pump sumps, the subgrade is undercut, so that refilling is necessary to bring the pipe to grade, the Contractor shall, at no extra cost to the Owner, refill with coarse aggregate, thoroughly consolidated in place to insure that the pipe, when laid, will maintain correct alignment and grade.
	E. The pipes shall be centered in the bells or grooves and pushed tight together to form a smooth and continuous invert.  After laying of pipe, care shall be taken so as not to disturb its line and grade.  Any pipe found off grade or out of line shall be re-laid properly by the Contractor.
	F. Where pipe is laid in wet trenches or trenches with running sand, the Contractor shall provide and use mechanical means for pulling the pipe home in making up the joint and for holding the pipe joint tight until completion of the line.  Mechanical means shall consist of a cable placed inside of the pipe with suitable winch, jack, or come-along for pulling the pipe home and holding the pipe in position.
	G. Mechanical means shall be used for pulling home all rubber gasketed pipe, regardless of trench condition, where manual means will not result in pushing and holding the pipe home.
	H. Completion of the pipe bedding and backfilling the remainder of the trench shall follow closely behind the laying of the pipe.
	I. Concrete pipe 42” and larger shall have all internal joints pointed with cement mortar compound of one (1) part of cement and two (2) parts of sand.

	1.6 LAYING OF TRUSS PIPE, ABS AND PVC
	A. Bedding ABS, PVC and Truss Pipe shall be in accordance with current specifications of A.S.T.M.  D 2321, except only Class I and Class II embedment materials may be used; embedment shall extend to a minimum 12” above top of pipe; flooding or puddling shall not be used.  Class I embedment material is angular (1/4 to 3/4 in.), graded stone, slag, cinders or crushed stone.  Class II embedment material is coarse sand and gravel with maximum particle size (1 1/2 in.), including various graded sands and gravels containing small percentages of fines, generally granular and non-cohesive, either wet or dry.  It is essential that it be recognized that the successful use of flexible and semi-flexible pipe requires bedding that provides unyielding side support and complete bedding contact under pipe haunches.  See sewer detail sheet.
	B. Where unstable bottoms are encountered, the Contractor shall provide a foundation consisting of an approved graded and processed angular stone or gravel to act as an impervious mat to prevent migration or vertical movement of unstable soils or bedding materials.  Where trench sheeting, plates, or a trench box are used due to unstable ground conditions, all voids to the side and below the top of the piped caused by the sheeting, plates or box withdrawal shall be completely filled or the supports left in place below the top of the pipe.
	C. Concrete cradle bedding shall not be used where allowable trench widths are exceeded.  In lieu of concrete cradle bedding, standard pipe bedding shall be provided to the full width between undisturbed trench walls, or at least to 2.5 pipe diameters on both sides of the pipe.
	D. Potential damage to exterior walls of Truss Pipe, particularly under cold weather conditions can occur if rocks, frozen material, or large objects strike the pipe.  The Contractor shall carefully avoid dumping any materials other than approved bedding sand or stone on the pipe until a 12” cover is placed on it.  Pipe walls and joints shall also be protected from abrasion and damage during handling, and shall be fully inspected just prior to placing in the trench.  Care shall be taken during bedding compaction to avoid distorting the shape of the pipe or damaging its exterior wall.

	1.7 CONCRETE CRADLE FOR PIPE
	A. Where called for on the drawings, or otherwise required, pipe shall be installed with a concrete cradle of Grade “C” concrete.  Grade “C” concrete shall be in accordance with the “Specifications-Concrete” included herein.
	B. Each pipe shall rest on a 6” minimum thickness bed of dry mix concrete, shaped to fit the bottom of the pipe.  The dry mix concrete shall be Grade C concrete and shall be machine mixed.  After setting the pipe, the space between the outside of the pipe and the undisturbed trench bank shall be filled to a level equal to a point 1/3 of the diameter above the pipe invert with Grade C concrete, having a 5” slump and mechanically vibrated to insure complete filling of the annular space between the excavated face of the original ground and the outside face of the pipe.
	C. The cost of concrete cradle for pipe shall be included in the contract unit price bid per lineal foot of sewer.

	1.8 BACKFILL
	A. Except as otherwise provided for elsewhere in the specifications and/or as noted on the drawings, selected trench backfill material, or sand, free from stones and lumps shall be placed with care where in contact with the sewer, so as not to disturb the sewer and to equalize the pressure on the sewer; and it shall be placed in layers, and each layer thoroughly compacted by power tamping until there is a cover of at least 12” over the top of the sewer.  The use of frozen materials in backfill of the trench is strictly prohibited.  The balance of the backfill may be pulled into the trench by machine or other means, but it must be thoroughly compacted to prevent future settlement.  Backfill shall follow closely behind the laying of pipe, except where plans indicate otherwise.  The Contractor shall regrade as necessary.

	1.9 MANHOLES AND CATCH BASINS
	A. Manholes and catch basins shall be constructed at the locations shown on the drawings, and unless otherwise specifically called for on the drawings, shall consist of brick masonry on a concrete base, solid concrete block on a concrete base or precast sections on a concrete base.  The base can be cast in place or precast slab.  In the case of 48” or larger sewers, manholes shall be poured in place structures or precast manhole tees.  All manholes, catch basins and accessories, including steps, frames and covers, etc. shall be done in accordance with the details shown on the standard detail sheets.
	B. Connections to manholes shall be properly supported and braced where not resting on original ground, so that any settlement will not disturb the connection.
	C. Excavation shall be carried to the depth required to permit the construction of the specified depth of base, in accordance with the requirements of the Standard Details.  The excavation shall be sufficiently wide to allow for shoring, bracing or form work, should any or all be necessary.  Also, this is to allow for accessibility in plastering the exterior of all brick masonry.  The bottom of the excavation shall be trimmed to a uniform horizontal bed to receive the concrete base.  The excavated section shall be completely dewatered before any concrete is placed therein.  Concrete shall be Grade A, 3500 pounds per square inch compressive strength and shall be in accordance with the “Design and Classifications” section of the “Specification-Concrete”.
	D. All brick shall be wetted immediately before being laid.  Broken or chipped brick shall not be used in the face of the structure.  The brick shall be laid radially in courses in a full bed of mortar with interior joints not more than 1/4” in width.  Whole bricks only shall be used, except to effect closures and to fill in the outside portion of the radial joints.  Each seventh course shall be laid in “stretchers”, the intervening courses being composed of “headers”.  Adjoining courses shall break joints by one half the width of a brick as nearly as practicable.  All joints shall be true and smooth.  The upper section of the manhole shall be domed, as indicated on the drawings, to such diameter as will fit the iron casting.
	E. All precast sections shall bear the stamp of an approved testing laboratory as having been tested and delivered from tested stock of the manufacturer, at the expense of the Contractor.
	F. Tops shall be set in a full bed of mortar or otherwise secured, as shown on the drawings, and to the required finished elevations.  Manhole chimney exterior sealing shall be required on sanitary manholes if noted on the Plans or elsewhere in these specifications.
	G. When completed, manholes shall be cleared of scaffolds and cleaned of surplus mortar or other foreign materials.  The interior joints shall be pointed and the entire exterior surface of brick and block manholes completely plastered with mortar.

	1.10 STUBS, CONNECTIONS, BULKHEADS & MISCELLANEOUS ITEMS OF WORK
	A. The Contractor shall furnish all material and labor, and shall install and/or construct the stubs connections, bulkheads and miscellaneous items of work called for on the drawings and/or specifications.  The cost of this work, unless otherwise specified, shall be included in the unit price bids for manholes and/or sewers.
	B. Unless otherwise noted on the drawings, stubs shall consist of one full length of sewer pipe, minimum length 4’, with watertight bulkhead constructed of material compatible with the pipe material.  No separate payment will be made for such stubs, connections, bulkheads and miscellaneous items of work covered in this section.  Such work shall be considered incidental and the cost thereof shall be included in the unit price bids for manholes or sewers.

	1.11 WYES AND RISERS
	A. Wye branches, risers or stubs fitted with suitable stoppers shall be set for each lot shown and at such other points, as are called for on the drawings.  The cost of wye branches shall be included in the unit price bid for sewer.
	B. Risers shall be constructed where shown on the drawings with the same material used for house leads.  They shall connect to wye branches constructed as a part of the sewer proper; and shall include a 45 degree bend and straight pipe laid along the side of the trench cut to reach the height specified.  A pipe stopper shall be placed in the top bell, as recommended by the manufacturer, properly blocked to withstand air testing.  These fittings and stoppers shall be equipped with the allowable typed of joint used on the sewer.  Backfill at all risers shall be carefully placed and tamped sufficiently to insure against damage from backfill settlement.  Payment at the unit price bid for house lead will be made for length of riser pipe placed, including the length of the 45 degree bend, except if payment is specified otherwise.
	C. The Contractor shall furnish and place a 2” x 2” cypress, ash or cedar marking stick at the end of each wye or house lead, whichever is constructed.  The marking stick shall be of such length that it will reach from the sewer up to within six (6) inches of the ground surface.  Each marker shall be set in a vertical position and held vertical, while backfilling the trench.

	1.12 HOUSE LEADS
	A. The Contractor shall construct house connections where shown on the drawings.  A pipe stopper shall be placed in the end of the connection, as recommended by the manufacturer and properly blocked to withstand air testing.  Payment at the unit price bid for house connections built, including the length of the bend.
	B. House leads shall be constructed at a minimum grade of 1/8” per foot and at an elevation noted on the Plan, or at a depth sufficient to properly serve the adjacent property.  Wherever possible, the house lead shall have a minimum depth of 10 feet from surface of ground or pavement to centerline of house lead at the right-of-way or easement line.
	C. The Contractor shall furnish and place a 2” x 2” cypress, ash or cedar marking stick at the end of each house connection sewer of such length that it will reach from the sewer up to within six (6) inches of the ground surface.  Each marker shall be set up in a vertical position and held vertical, while backfilling the trench.

	1.13 TUNNELING
	A. The Contractor may, at his option (and with the approval of the Owner), construct the work in tunnel, where it crosses existing roadways, public and private utilities, walks or other structures.  The work shall be constructed in tunnel where noted on the drawings or as may be required under road permits.

	1.14 ACCEPTANCE TESTS
	A. All sewers, subject to the requirements of the local agency or agencies having jurisdiction thereof, shall be subjected to infiltration, air or exfiltration tests or a combination thereof, in accordance with the following requirements, prior to acceptance of the sewer system and prior to removal of bulkheads.
	B. Where air testing is not specifically required the following requirements shall apply.
	C. Maximum infiltration shall not exceed 100 gallons per inch of diameter per mile of pipe per 24 hours for the individual runs between manholes and the overall project.  In event of infiltration in excess of these amounts, joints shall be remade, or if necessary, pipe shall be re-laid.  The test shall be repeated until results show that seepage has been reduced below the above maximum.
	D. If, in the opinion of the Owner, ground water conditions at the time of test would not provide for a conclusive test of the extent of infiltration, then an exfiltration test shall be required.  If an exfiltration test is determined to be necessary, the maximum exfiltration rate shall be the same as that permitted from infiltration.
	E. Method of testing and measurement shall be approved by the Owner.  The Contractor shall provide the necessary equipment and labor for making test, and the cost of same shall be included in the unit price bid for completed sewer.
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	PERMITS
	PART 1 GENERAL
	1.1 GENERAL
	A. The Permits included in this Section have been applied for by the Owner with the cost to the Contractor noted.  They are provided as information for the Contractor because the requirements and regulations contained in these documents shall be adhered to by the Contractor as they pertain to the work done under this Contract.
	B. Should any contradictions or discrepancies between the requirements of the Permits Section and other Sections of these Specifications be found, this sections language shall have precedence.

	1.2 RELATED SECTIONS
	A. Section 00700 - General Conditions
	B. Section 00800 - General Supplementary Conditions
	C. Section 01000 - General Specifications
	D. Section 02140 - Dewatering
	E. Section 02200 – Earthwork
	F. Section 02211 - Rough Grading
	G. Section 02220 - Soil Erosion Control
	H. SP – Permits and Inspection Fees

	1.3 PERMIT
	A. The following permits are contained hereinafter with costs to the Contractor noted.


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	Not Used.
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	SP_1_Curb and Gutter
	SP_2_Aggregate Base
	SP_3_Util_Structure_Temp_Lowering
	SP_4_Steel_Casing_Pipe
	SP_5_Turf_Restoration_Hydroseed 
	SP_825_Concrete_Anchor_Block
	SP_825_HDPE 
	SP_825_Horizontal_Directional_Drilling
	SP_825_Polyethylene_Encasement
	PART 1 GENERAL
	1.1 SUMMARY
	A. This Section specifies the requirements for furnishing and installing polyethylene encasement for water mains.
	B. Related Sections:

	1.2 REFERENCES
	A. Abbreviations and Acronyms
	B. Reference Standards
	C. Reference standards and manuals addressed specifically by name shall be the current versions of said standards and manuals existing at the time of the award of the Contract.

	1.3 SUBMITTALS
	A. Product Data: Submit product data, including manufacturer’s product sheet, for specified products.
	B. Affidavit stating compliance with the requirements and practices of ANSI/AWWA Specification C105/A 21.

	1.4 DELIVERY, STORAGE & HANDLING
	A. Natural Color Polyethylene Encasement shall not be stored with exposure to weather, including sunlight, for more than 48 hours.
	B. Black Polyethylene encasement may be stored exposed to weather and sunlight for longer than 48 hours, but in no case shall it exceed ten (10) days.


	PART 2 PRODUCTS
	2.1 POLYETHYLENE ENCASEMENT
	A. All ductile iron pipe and fittings shall be encased with polyethylene encasement in accordance with the requirements of ANSI/AWWA Specification C105/A 21.5-10.
	B. Polyethylene encasement materials shall be manufactured of three layers of co-extruded virgin linear low density polyethylene (LLDPE) fused into a single thickness possessing the following characteristics:
	C. Polyethylene tube material shall have a thickness of .008” (8-mils).  Thickness tolerance shall not exceed 10% of the total tube thickness.
	D. Inside surface of polyethylene encasement to be in contact with the pipe exterior shall be infused with a blend of microbial biocide to mitigate microbiologically influenced corrosion and a volatile corrosion inhibitor to control galvanic corrosion.
	E. A suggested tube size for each pipe diameter is listed in Table 1.
	F. Polyethylene film shall be clearly marked at a minimum of every two (2) feet along its length with print that does not contain hazardous material in accordance with ANSI/AWWA Specification C105/A 21.5-10.
	G. Adhesive tape shall be a general purpose adhesive tape 2” wide and approximately 10 mils thick, such as Scotchrap.  no. 50, Polyken No. 900, or Tapecoat CT.  Tape used for repair of damage to the polyethylene shall possess a life expectancy equal to that of the polyethylene.


	PART 3 EXECUTION
	3.1 OPEN CUT INSTALLATION
	A. General
	B. On Pipe
	C. On Pipe Alternate Method
	D. Bends, Reducers, Offsets
	E. Valves and Other Odd Shaped Pieces
	F. Openings for Service Taps
	G. Openings for Branches, Blow-offs, Air Valves and Similar Appurtenances
	H. Junctions between Wrapped and Unwrapped Pipe

	3.2 MEASUREMENT AND PAYMENT
	A. All costs for furnishing and installing the required polyethylene encasement shall be included in the unit price bid for “Water Main, DI, _ inch, Wrapped, Special” - Ft



	SP_825_Water_Main_Construction
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	SP_850_Audio_Video
	A. The bid item “Audio Video Route Survey” is included in the proposal to cover the cost of obtaining a record of the existing conditions prior to the start of construction.
	B. The Contractor shall engage the services of a professional electrographer actively engaged in color audio�video recordings of projects similar to the work included under this Contract.
	C. The firm performing this work shall have the equipment and experience necessary to produce a digital color audio�video recording of the prescribed quality, meeting all of the requirements specified herein.
	D. The Engineer may require the video taping of a “sample” route to verify the ability of the electrographer to perform the work.
	E. All digital recordings and written records shall become the property of the Owner.  The firm performing this work shall also provide one complete copy of all written records to the Engineer on a USB flash drive.
	F. Complete coverage shall include all surface features located within the public right�of�way, easement areas and adjacent private properties up to building line when such properties lie within the zone of influence of construction and will be supported by appropriate audio descriptions made simultaneously with video coverage.  Such coverage shall include but not be limited to all existing driveways, sidewalks, curbs, ditches, roadways, landscaping, trees, culverts, mail boxes, headwalls, and retaining walls, or buildings located within such zone of influence.
	G. Coverage shall include the entire project area impacted by construction and any portions of streets to be used by the Contractor as access roads and/or haul roads.
	H. When conventional wheeled vehicles are used, the distance from the camera lens to the ground shall not be less than twelve (12) feet to insure proper perspective.
	I. In some instances, audio�video coverage will be required in areas not accessible by conventional wheeled vehicles.  Such coverage shall be obtained by walking or special conveyance approved by the Owner.
	J. All recording must be made using digital equipment in full color audio�video.  Two (2) complete copies of the digital video and written records shall be provided to the Owner on two (2) separate USB flash drives prior to commencing construction on this project.
	K. Buildings shall be identified by street number, when visible, in such a manner that structures of the proposed system can be located by reference.  In all instances, however, locations shall be identified by audio or visual means at intervals not�to�exceed 100 lineal feet in the general direction of travel.
	L. The rate of speed in the general direction of travel of the conveyance used during recording shall not exceed 30 feet/minute.  Panning rates and zoom�in, zoom�out rates shall be controlled sufficiently such that stop�action during play�back will produce clarity of detail in the object viewed.
	M. All recording shall be done during times of good visibility.  No recording shall be done during periods of visible precipitation, or when more than 10% of the ground area is covered with snow or standing water, unless otherwise authorized by the Owner.
	N. Any recorded coverage not acceptable to the Owner shall be rerecorded at no additional charge.
	O. The Owner shall have the authority to designate areas for which coverage may be added or omitted and this shall be considered as incidental to the Contract.
	P. All USB flash drives shall be properly identified as to location, time and date in a manner acceptable to the Owner.
	Q. A record of the contents of each USB flash drive shall be supplied by a sheet identifying each segment on the USB flash drive by location, disc number, disc time, starting point, traveling direction and ending point.
	R. The recording shall be done prior to placement of materials or equipment on the construction area and the USB flash drive and record of contents must be furnished one week prior to the start of construction.
	S. To preclude the possibility of tampering or editing in any manner, all video recordings, must, by electronic means, display continuously and simultaneously generated transparent digital information to include the date and time of recording, as well as the corresponding engineering stationing numbers.  The date information will contain the month, day and year; for example 10/5/96 and be placed directly below the time information.  The time information shall consist of hours, minutes and seconds, separated by colons.  For example 10:53:18.  This transparent information will appear on the extreme upper left�hand third of the screen.
	T. The engineering stationing numbers must be continuous, accurate and correspond to the project stationing and must include the standard engineering symbols.  For example 14+84.  This transparent information will appear on the extreme area covered, direction of travel, viewing side, etc.
	U. Below the engineering station, periodic transparent alpha/numeric information will appear.  This information will consist of the name of the project, name of area covered, direction of travel, viewing side, etc.
	V. Digital audio-video discs must be originally recorded with minimum horizontal resolution of 480 lines.
	W. In order to produce the proper detail and prospective, artificial lighting will be required where it is necessary to fill in shadow areas caused by trees, utility poles, road signs, or other such objects.
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	SP_850_SprinklerSystems
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	a. Description
	b. Materials
	c. Construction
	d. Measurement and Payment




