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	MEASUREMENT AND PAYMENT


109.01 MEASUREMENT OF QUANTITIES
A. The measurements and determination of the number of units of each pay item will be made in general as prescribed hereinafter and specifically as set out under "Method of Measurement" and "Basis of Payment" in the specification of each pay item.
B. After the items of work are completed and before final payment is made, the Engineer will determine the quantities of the various items of work performed as the basis for final settlement for all other than lump sum contracts.  In the case of unit price items, the Contractor will be paid for the actual amount of work performed and materials used in accordance with these specifications, as shown by the final measurements, unless otherwise specified.
C. Actual authorized quantities of work satisfactorily completed under the contract, shall be measured by the Engineer in accordance with United States Standard Measures, and well recognized engineering practices.  Unauthorized wastings of material will be deducted and only such quantities as are actually incorporated in the completed work will be included in the final estimate.  The planimeter shall be considered an instrument of precision adapted to the measurement of areas, but other acceptable methods may be used.
D. Unless otherwise specified, longitudinal measurements for area computations will be made horizontally, and no deductions will be made for individual fixtures having an area of 9 square feet or less.  Unless otherwise specified, transverse measurements for area computation will be the neat dimensions shown on the plans or ordered in writing by the Engineer.
E. In computing volumes of excavation, embankment, and borrow, the average end area method will be used unless otherwise specified.
F. All items that are measured by the linear foot such as pipe culverts, underdrains, guardrails, etc., shall be measured parallel to the base or foundation upon which such structures are placed, unless otherwise shown on the plans.
G. Items may be measured by surface area, either square foot or square yard.  The term "gage" when used in connection with the measurement of plates, shall mean the U.S. Standard Gage.  When reference is made, however, to the measurements of galvanized sheets used in the manufacture of corrugated metal pipe, metal plate pipe culverts and arches, and metal cribbing, the term "gage" shall mean that specified in the respective test designation for the material as described in the "Materials" section of these specifications.
H. When the term "gage" refers to the measurement of wire, it shall mean the wire gage specified in the AASHTO M 32 for cold drawn steel wire for concrete reinforcement.
I. Unless otherwise specified, water meters shall be accurate to within 2 percent of the indicated amount.  The frequency of checking water meters will be determined by the Engineer.
J. The term ton shall mean the short ton consisting of 2,000 pounds avoirdupois.  All materials that are specified for measurement by ton shall be weighed on accurate, approved scales set at locations designated by the Engineer.  All materials shall be weighed on platform scales with the following exception:  In lieu of platform scales, the Contractor may provide an automatic printer system that will print the weights of the material delivered, provided the system is used in conjunction with an approved automatic batching control system.  Such a system shall issue a weigh ticket for each load.  The Contractor shall have on hand not less than ten 50‑pound standard weights for testing the scales.
K. Scales:

1. All scales shall be furnished by and at the expense of the Contractor and shall have a certificate of inspection by the Bureau of Weights and Measures.  The scales shall be tested and inspected by the Bureau of Weights and Measures and a new inspection certificate required as often as the Engineer may deem necessary, and after each scale move, in order to ensure the accuracy of the scales.  The cost of inspecting the scales shall be borne by the Contracting Agency.
2. Platform scales shall be of sufficient size and capacity to weigh, in one operation, the entire loaded vehicle.  Combination vehicles may be weighed as separate units, provided the connecting device between vehicles is so constructed that no weight other than that of the device itself is transmitted to either vehicle.  When combination vehicles are used, approaches to and from the scale platform shall be level for sufficient distance to accommodate that portion of the combination vehicle that is off the scale platform.  In instances where combination vehicles are weighed, the approaches to and from the scale platform shall be level with the scale platform for a minimum distance of 50 feet from each end of the scale platform.
3. If combination vehicles are utilized, provisions shall be made to ensure that all braking devices are disengaged during weighing operations as insurance against stresses being transmitted between either vehicle.
4. The scale pit shall be of sufficient width to permit access to all scale components for purposes of inspection, repair, cleaning, and adjusting.

5. Support members for platform scales shall consist of 12‑inch by 12‑inch or 6‑inch by 16‑inch (minimum) timbers placed on a firm gravel foundation.  Scales consisting of more than one section shall be supported with 12‑inch by 12‑inch or 6‑inch by 16‑inch (minimum) timbers at each end of each section to avoid settlement of the scale platform.  Concrete support members conforming to the minimum timber size requirements may be utilized in lieu of timber at the Contractor's option.

6. Platform scales shall be equipped with weatherproof housing so constructed as to protect the recording device and permit the weighmaster convenient access to all beams and dials.  The housing shall not be less than 6 feet wide, 8 feet long, and 7 feet high; shall have 2 windows, adjustable for ventilation with one facing the scales; and shall be equipped with an adequate shelf suitable to the Engineer.  The Contractor shall provide heat and electric lights when requested by the Engineer.

7. Conveyor scales of an approved type may be used.  The conveyor scales shall be furnished with 1 master counter to run continuously and 1 remote counter which will print the weight in individual loads, then reset to zero automatically.  The remote unit shall be placed in a weatherproof house with 2 windows.  One window shall face the point of loading and the conveyor scales.  This window shall also be equipped with a shelf 2 feet wide and 6 feet long.  A controlled method of heating shall be supplied for cold weather operations.
8. A locked door shall be provided on the access to the conveyor balances (where fine adjustment must be made).  The key shall be in the hands of the Engineer and the door shall be opened only for maintenance and adjustment of conveyor scales to meet the accuracy of the platform scales.  This door shall be locked at all times during the operation of the conveyor scales.  If conveyor weighing equipment is used, the following procedures shall be followed:
a. The conveyor scales shall be calibrated against the platform scales, which shall have a certificate of inspection.
b. At the beginning and middle of each shift, or as requested by the Engineer, 2 consecutive loads of material weighed over the conveyor scales shall be reweighed on the platform scales.  The total weight indicated by the conveyor scales on the 2 loads shall check with the platform scale weight within 0.5 percent.  If the conveyor scales weigh out of this tolerance, all loads shall be weighed on the platform scales until the condition is rectified.
c. Consecutively numbered, individual weigh tickets shall be used with conveyor scale weights stamped by the remote counter.
L. Unless otherwise specified, materials shipped by rail shall be weighed over the authorized project scales before incorporation into the work.
M. Cement will be measured by the barrel or ton.  The term "barrel" will mean 376 pounds of cement.
N. Timber will be measured by the thousand feet board measure (Mfbm) actually incorporated in the structure with no allowance for any waste except beveled ends.  Measurement will be based on nominal widths and thicknesses, and the extreme length of each piece.
O. When a complete structure or structural unit (in effect, "lump sum" work) is specified as the unit of measurement, the unit will be construed to include all necessary fittings and accessories.
P. All materials for which measurements are obtained by the cubic yard "loose measurement" or "measured in the vehicle" shall be hauled in approved vehicles and measured therein at the point of delivery.  No allowance will be made for the settlement of material in transit.  Vehicles for this purpose may be of any size or type acceptable to the Engineer, provided that the body is of such shape that the actual delivered contents may be readily and accurately determined and will remain constant.  Unless all approved vehicles on the work are of uniform capacity, each vehicle shall bear a plainly legible identification mark, indicating its specified approved capacity.  All vehicles shall be loaded to at least waterlevel capacity.  Loads not hauled in approved vehicles or of a quantity less than the specified approved quantity for the hauling vehicle will be subject to rejection and no compensation will be allowed for the hauling of the material.
Q. Liquid Asphalts, Asphalt Cement, and Asphaltic Emulsions:

1. The unit of measurement for liquid asphalts, asphaltic emulsions, and paving asphalts shall be a ton or gallon at 60 degrees F.
2. Quantities of bituminous binders wasted or disposed of in a manner not called for under these specifications, or remaining on hand after completion of the work, will not be paid for.
3. When permitted by the Engineer, pay quantities of bituminous binder may be determined from volumetric measurements of the bituminous binder, in which case the bituminous binder shall be delivered in calibrated tanks and each tank shall be accompanied by its proper measuring stick and a calibration card signed by a sealer of weight and measures, and pay quantities shall be determined in accordance with the following procedure.

4. Volumetric measurements at any temperature shall be reduced to the volume the material would occupy at 60 degrees F, before converting the volumetric measurements to weight.
5. The following tables shall be used to convert volumes from gallons to weight.  All types, SC, MC, and RC of the same grade shall be considered to have equal weights and volume.
	AVERAGE WEIGHTS AND VOLUMES OF LIQUID ASPHALT
AT 60 DEGREES FAHRENHEIT

	Grade of Liquid Asphalt
	Gallons Per Ton
	Pounds Per Gallon

	70
	253
	7.90

	250
	249
	8.03

	800
	245
	8.16

	3000
	241
	8.30


	AVERAGE WEIGHTS AND VOLUMES OF ASPHALT CEMENT

AT 60 DEGREES FAHRENHEIT

	Grade
	Gallon Per Ton
	Pounds Per Gallon

	AC-40
	233
	8.59

	AC-30
	235
	8.51

	AC-20
	235
	8.51

	AC-10
	237
	8.43


	AVERAGE WEIGHTS AND VOLUMES OF ASPHALTIC EMULSION

AT 60 DEGREES FAHRENHEIT

	Type of Emulsion
	Gallon Per Ton
	Pounds Per Gallon

	All Grades
	240
	8.33


6. When converting the volume of liquid asphalt, asphalt cement, or asphaltic emulsion at any temperature to the volume of 60 degrees F, a conversion factor for correlation shall be used.  Said conversion factors shall be those prescribed in The Asphalt Institute (Pacific Coast Division) publication "Asphalts ‑‑ Paving Liquids and Emulsions" (PCD‑7).
R. Rental of equipment will be measured by time within 1/2 hour of actual working time and necessary traveling time of the equipment within the limits of the project.  If equipment has been ordered on the job on a standby basis by the Engineer, half‑time rates for the equipment will be paid.
S. When equipment has been ordered by the Engineer in connection with force account work, travel time and transportation to the project will be measured as hereinafter outlined:  For the use of equipment moved in on the work and used exclusively for extra work paid for on a force account basis, the Contractor will be paid the rental rates listed in the Special Provisions or determined as provided in Subsection 109.03, "Extra and Force Account Work," and for the cost of transporting the equipment to the location of the work and its return to its original location, all in accordance with the following provisions:
1. The original location of the equipment to be hauled to the location of the work shall be agreed to by the Engineer in advance.
2. The Contracting Agency will pay the costs of loading and unloading such equipment.
3. The cost of transporting equipment in low bed trailers shall not exceed the hourly rates charged by established haulers.
4. The rental period shall begin at the time the equipment is unloaded at the site of the extra work, shall include each day that the equipment is at the site of extra work, excluding Saturdays, Sundays, and legal holidays unless the extra work is performed on such days, and shall terminate at the end of the day on which the Engineer directs the Contractor to discontinue the use of such equipment.  The rental time to be paid per day will be in accordance with the following:

	Hours Equipment Is In Operation
	Hours To Be Paid

	0
	4

	0.5
	4.25

	1
	4.5

	1.5
	4.75

	2
	5

	2.5
	5.25

	3
	5.5

	3.5
	5.75

	4
	6

	4.5
	6.25

	5
	6.5

	5.5
	6.75

	6
	7

	6.5
	7.25

	7
	7.5

	7.5
	7.75

	8
	8

	Over 8
	Hours In Operation


a. When hourly rates are listed, less than 30 minutes of operation shall be considered to be 1/2 hour of operation.
b. When daily rates are listed, payment for 1/2 day will be made if the equipment is not used.  If the equipment is used, payment will be made for 1 day.
5. Should the Contractor desire the return of the equipment to a location other than its original location, the Contracting Agency will pay the cost of transportation in accordance with the above provisions, provided such payment shall not exceed the cost of moving the equipment to the work.
6. Payment for transporting and loading and unloading equipment as above provided will not be made if the equipment is used on the work in any other way than upon extra work paid for on a force account basis.
7. Material wasted or disposed of in a manner not called for under the contract, material not unloaded from the transporting vehicle, material placed outside of the limits indicated or given on the plans, or material remaining on hand after completion of the work will not be paid for except as otherwise provided.
109.02 SCOPE OF PAYMENT
A. Unless otherwise provided under "Basis of Payment," payments to the Contractor will be made for the actual quantities of contract items performed in accordance with the plans and specifications, and if, upon completion of the construction, these actual quantities show either an increase or decrease from the quantities given in the bid schedule, the contract unit prices will still prevail, except as provided in Subsection 109.04, "Eliminated Items," and Subsection 104.02, "Increased or Decreased Quantities and Change in Character of Work."
  Except as provided in Subsection 107.16, "Contractor's Responsibility for the Work and Materials," the Contractor shall accept the compensation, as herein provided, in full payment for the following:
1. The work complete, including all supervision, labor, material, tools, equipment, and incidentals necessary for all work contemplated and embraced under the contract;
2. Any loss or damage to the nature of the work, the action of the elements, strikes or lockouts;
3. Accidents to employees or the public, or both;
4. Unforeseen difficulties or obstructions  that may arise or be encountered during the prosecution of the work;
5. All risks whatsoever connected with the work under contract until it is accepted by the Contracting Agency.
6. All expenses incurred by or in consequence of, the suspension or discontinuance of the prosecution of the work as herein specified, and in completing the work and the whole thereof, including the carrying out of all the requirements of these "general requirements and covenants" in an acceptable manner according to the plans and specifications.
B. If the "Basis of Payment" clause in the specifications relating to any unit price in the bid schedule required the said unit price cover and be considered compensation for certain work or material essential to the item, this same work or material will not also be measured or paid for under any other pay item except as provided for in Subsection 104.05, "Rights in and Use of Materials Found on the Project."
C. The payment of any partial estimate or of any retained percentage, except by and under the approved final estimate and voucher, in no way shall affect the obligation of the Contractor to repair or renew any defective parts of the construction or to be responsible for all damages due to such defects.
D. In case of a lump sum contract, when required by the Special Provisions or requested by the Contracting Agency, the Contractor shall submit to the Contracting Agency within 15 days after award of contract, a detailed schedule in triplicate, to be used only as a basis for determining progress payments on a lump sum contract or any designated lump sum bid item.  This schedule should equal in total the lump sum bid and shall be in such form and sufficiently detailed as to satisfy the Contracting Agency that it correctly represents a reasonable apportionment of the lump sum.
109.03 EXTRA AND FORCE ACCOUNT WORK
A. Extra work shall be paid for in accordance with the accepted contract change order.  Work specified in the order to be performed at agreed unit prices shall be paid for in the same manner as proposal items.
B. When extra work paid for on a force account basis is performed by forces other than the Contractor's organization, the Contractor shall reach agreement with such other forces as to the distribution of the payment by the Contracting Agency for such work.
C. Specialized Work:
1. Whenever the Contractor is required to perform originally unanticipated work of a specialized nature (electrical, plumbing, landscaping, etc.,) for which the Contractor is not properly equipped, the Contractor may upon approval of the Contracting Agency have the work performed by a local firm or specialist who is proficient in the type of work to be performed.
2. Payment for this work shall be the Contractor's actual cost as evidenced by copies of invoices from the person or firm who performed the work.  To the Contractor's actual cost shall be added the sum of 10 percent for the Contractor's profit and overhead with no further compensation therefor.
D. Owner‑Operators:  Whenever the Contractor is authorized by the Contracting Agency to utilize bona fide owner‑operators on Force Account work, payment shall be at the lump sum rate shown on the Contractor's payrolls which include wages and equipment rental.  To this lump sum rate shall be added the sum of 10 percent for the Contractor's profit and overhead with no further compensation therefor.

E. Work specified and performed on a force account basis should be paid for as follows:
1. Labor:
a. Contractor will be paid the cost of labor for the workmen (including foremen when authorized by the Engineer), used in the actual and direct performance of the work.  The cost of labor, whether the employer is the Contractor, subcontractor, or other forces, will be the sum of the following:
1) Actual Wages Plus Vacation Pay:  The actual wages paid, plus vacation pay, which shall not include any employer payments to, or on behalf of, workmen for health and welfare, pension, and similar purposes.
2) Labor Surcharge:  To the actual wages, plus vacation pay, as defined above, will be added a labor surcharge set forth in the Special Provisions, which labor surcharge shall constitute full compensation for all payments imposed by state and federal laws.
3) Fringe Benefits:  All other payments made to or on behalf of the workmen as required by collective bargaining agreements, or as otherwise provided in the Special Provisions.
4) Subsistence and Travel Allowance:  Subsistence and travel allowance paid to such workmen as required by collective bargaining agreements.
b. To the total of the direct costs computed above, there will be added a markup of 20 percent.
2. Materials:  For materials accepted by the Engineer and used in the work, the Contractor shall receive the actual cost of such materials, to which cost shall be added an amount equal to 15 percent of the sum thereof.
3. Equipment:
a. For any machinery or special equipment, the use of which has been authorized by the Engineer, the Contractor will be paid for the use of equipment at rental rates for such equipment which shall be determined as follows:
1) The base rates shall be those established in publications and revisions thereto entitled Rental Rate Blue Book for Construction Equipment, Volumes 1-3, published by EquipmentWatch, a division of PRIMEDIA Business Magazines and Media, a PRIMEDIA company, which is a part of the contract.
2) The hourly rate to be paid shall be the sum of the weekly Blue Book rate divided by 40 plus the estimated operating cost per hour shown therein.
3) Attachments (e.g., tractor with ripper and dozer or tractor with loader and backhoe) will be included in the hourly rate only when deemed essential to the work as determined by the Engineer.  When multiple attachments are approved for use and are being used interchangeably, the attachment having the higher rental rate shall be the only one included for payment.
4) The total established rental rate per hour shall be rounded to the nearest 10 cents.
5) Rental rates shall not be adjusted for regional differences.
6) No compensation shall be allowed for shop tools having a daily rental rate of less than 10 dollars as set forth in Section 18 of the Rental Rate Blue Book.
b. If it is deemed necessary by the Engineer to use equipment not listed in the Rental Rate Blue Book, a suitable rental rate for such equipment will be established by the Engineer based on the rate of a comparable model or unit.  The Contractor may furnish any cost data that might assist the Engineer in the establishment of such rental rate including an adequate description, trade or manufacturer's name, model, capacity, horsepower, years of manufacture, and purchase price.
c. Payment will be made for actual time, to which rental sum of 15 percent shall be added.
d. The rental rates paid as above provided shall include the cost of fuel, oil lubrication, supplies, small tools, necessary attachments, repairs and maintenance of any kind, depreciation, storage, insurance and all incidentals, but not labor costs for the operation of the equipment.
4. Supervision and Tools:  No additional allowance shall be made for general superintendents, the use of small tools, or other costs for which no specified allowance is herein provided.
5. Records:  At the end of each day the Contractor's representative and the Engineer shall compare records of the cost of the work to be done as ordered on a force account basis.
6. Documentation:
a. Labor:  No payment will be made for labor performed on force account work until the Contractor shall furnish to the Contracting Agency certified copies of payrolls covering that period when the force account work was performed.  The payrolls shall indicate name, classification, dates, daily hours, and hourly rate for each workman employed on the force account work.
b. Materials:  Copies of the suppliers' invoices, including transportation charges, shall be furnished the Contracting Agency.  However, if materials used on the force account work are not specifically purchased for such work but are taken from the Contractor's stock, then in lieu of invoices, the Contractor shall furnish an affidavit certifying that such materials were taken from the Contractor's stock, that the quantity claimed was actually used, and that the price and transportation claimed represent the actual cost to the Contractor.  The Contracting Agency may request additional documents to substantiate the Contractor's claims.
109.04 ELIMINATED ITEMS
A. Should any items contained in the proposal be found unnecessary for the proper completion of the work, the Contracting Agency may, upon written order to the Contractor, eliminate such items from the contract, and such action shall in no way invalidate the contract.  When the Contractor is notified of the elimination of items, the Contractor will be reimbursed for actual work done and all costs incurred, including mobilization of materials prior to said notification.
109.05 BLANK
109.06 PARTIAL PAYMENT
A. The Engineer will, after award of contract, establish a monthly progress bill submittal date.  Each month, the Contractor will make an approximate measurement of the work performed to that date, estimate its value based on the contract unit prices and/or approved schedule of values, and submit a progress bill on that date.  The quantities and value estimates shall have the concurrence of the Engineer and the billing shall include supporting documentation such as material receipts and storage verifications.  In accordance with NRS 338.525, the Engineer may withhold from a progress payment, with timely notice and a detailed explanation, a sufficient amount to compensate for failure(s) by the Contractor to comply with a contract requirement or applicable building code, law, or regulation.
B. Monthly certified payroll records shall be submitted as required by NRS 338.070.  If the record submittals scheduled for the previous month have not been received, the Contracting Agency may withhold funds in accordance with NRS 338.060 and NRS 338.515.
C. From each progress bill submittal, 10 percent will be deducted and retained by the Contracting Agency, and the remainder less the amount of all previous payment(s) will be paid to the Contractor.  After 50 percent of the work has been completed and if progress on the work is and remains satisfactory, the deduction to be made from the remaining progress billing submittals and from the final payment may be reduced or eliminated by the Contracting Agency.
D. The Contracting Agency shall pay to the Contractor at the end of each quarter the interest earned on the amount retained under the contract during the quarter as provided in NRS 338.515.
E. The Contracting Agency’s payment to the Contractor shall be made no later than 30 days after the receipt of an approved progress bill or retainage bill.  Interest shall be paid on late payments as provided in NRS 338.530.
F. Partial payments may be made to the extent of the delivered cost of materials to be incorporated in the work, provided that such materials meet the requirements of the Contract, plans, and specifications, and are delivered to acceptable sites on the project or at other sites in the vicinity that are acceptable to the Engineer.  Such delivered costs of stored or stockpiled material may be included in the next progress bill submittal after the following conditions are met:
1. The material shall have been stored or stockpiled in a manner acceptable to the Engineer, at the project site or a site approved by the Engineer.
2. The Contractor shall have furnished the Engineer with acceptable evidence of the quantity and quality of such stored or stockpiled materials.
3. The Contractor shall have furnished the Contracting Agency legal title (free of liens or encumbrances of any kind) to the material so stored or stockpiled.
4. The Contractor shall have furnished the Contracting Agency evidence that the material so stored or stockpiled is insured against loss, due to damage or to disappearance of such materials, at any time prior to use in the work.
G. Public Works Projects requiring a performance bond and a labor and material payment bond shall be exempt from the provisions of F.3 and F.4 immediately preceding.  If materials are not specifically purchased for the work, but are taken from the Contractor's stock, then in lieu of invoices, there shall be submitted to the Engineer, statements accompanied by an affidavit of the Contractor, certifying such materials were taken from the Contractor's stock and the price and transportation claimed represent the actual cost to the Contractor.
H. It is understood and agreed that the transfer of title to, and the Contracting Agency's payment for such stored or stockpiled materials shall in no way relieve the Contractor of the Contractor's responsibility for furnishing and placing such materials in accordance with the requirements of the Contract, plans, and specifications.
I. In no case shall the amount of a progress billing submittal for material on hand exceed the Contract price for such material nor the Contract price for the Contract item in which the material is intended to be used.
J. The Contractor shall bear all costs associated with the progress payment of stored or stockpiled materials in accordance with the provisions of this subsection.
109.07 ACCEPTANCE AND FINAL PAYMENT
A. When the final inspection and final acceptance have been duly made by the Engineer, as provided in Subsection 105.16, "Final Acceptance," and subject to the terms of Subsection 108.09, "Failure to Complete the Work on Time," the Contractor shall prepare the final estimate of the quantities of the various classes of work performed under the contract.  The Engineer shall examine such estimate and notify the Contractor in writing of the Engineer's agreement or disagreement, including any amounts to be withheld in accordance with NRS 338.525.
B. Final acceptance of the work by the Contracting Agency shall be withheld until the Contractor furnishes all certificates, guaranties, releases, certified payroll records, affidavits, etc., required by these specifications or the Special Provisions.
C. The acceptance by the Contractor of final payment shall be and shall operate as a release to the Contracting Agency of all claims and all liability by the Contractor for all things done or furnished in connection with this work and for every act and neglect of the Contracting Agency and others relating to or arising out of this work. No payment, however, final or otherwise shall operate to release the Contractor or the Contractor's sureties from any obligations under this contract or the performance and labor and material payment bond.
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