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Changes made in the 2018 Revision

Uniform Standard Specifications and Details for Public Works Construction—2018 Revision to the 2015 Edition
The MAG Standard Specifications and Details Committee, with assistance from four specialized working groups, considered 15 
cases during the 2017 session. Of these, 13 were approved and included in this revision.

New Specifications:
•	 Section 323: Placement of Pervious Concrete
•	 Section 723: Pervious Concrete 

Specifications rewritten, or with major updates:
•	 Section 337: Crack Sealing
•	 Section 415: Flexible Metal Guardrail
•	 Section 630: Tapping Sleeves, Valves and Valve Boxes on Water 

Lines
 
Specifications with minor updates:

•	 Section 105: Control of Work
•	 Section 310: Placement and Construction of Aggregate Base 

Course 
•	 Section 321: Placement and Construction of Asphalt Concrete 

Pavement 
•	 Section 331: Microsurfacing Specifications
•	 Section 340: Concrete Curb, Gutter, Sidewalk, Curb Ramps, 

Driveway and Alley Entrance
•	 Section 604: Placement of Controlled Low Strength Material
•	 Section 725: Portland Cement Concrete
•	 Section 726: Concrete Curing Materials
•	 Section 728: Controlled Low Strength Material
•	 Section 729: Expansion Joint Filler

New detail drawings:
•	 Detail 236-4: 25’-35’ R - RADIAL COMBINATION CURB 

RAMP
•	 Detail 236-5: 25’-35’ R - RADIAL PARALLEL CURB RAMP
•	 Detail 238-1: PERPENDICULAR CURB RAMP  

(Revised from previous Detail 235-4)
•	 Detail 238-2: COMBINATION CURB RAMP  

(Revised from previous Detail 235-5)
•	 Detail 238-3 PARALLEL CURB RAMP

Details that have been updated:
•	 Detail 100-1: INDEX (Page 1 of 2)
•	 Detail 100-2: INDEX (Page 2 of 2)
•	 Detail 206-1: CONCRETE SCUPPER
•	 Detail 221: CURB AND GUTTER TRANSITION AND 

INTEGRAL ROLL CURB, GUTTER AND SIDEWALK
•	 Detail 236-1: 25’-35’ R - RADIAL CURB RAMP W/ 

ATTACHED SIDEWALK
•	 Detail 236-2: 25’-35’ R - RADIAL CURB RAMP W/ 

DETACHED SIDEWALK
•	 Detail 236-3: 20’ R - RADIAL CURB RAMP W/ ATTACHED 

SIDEWALK 
•	 Detail 237-1: 25’-35’ R - DIRECTIONAL CURB RAMP W/ 

ATTACHED SIDEWALK
•	 Detail 237-2: 25’-35’ R - DIRECTIONAL CURB RAMP W/ 

DETACHED SIDEWALK
•	 Detail 237-3: 20’ R - DIRECTIONAL CURB RAMP W/ 

ATTACHED SIDEWALK 
•	 Detail 260: RETROFIT DRIVEWAY OR ALLEY ENTRANCE 

(WITH 2” ROLL CURB AND GUTTER)
•	 Detail 390: CURB STOP WITH FLUSHING PIPE
•	 Detail 391-1: VALVE BOX INSTALLATION AND GRADE 

ADJUSTMENT
•	 Detail 422: MANHOLE FRAME AND COVER ADJUSTMENT
•	 Detail 503: IRRIGATION STANDPIPE
•	 Detail 505: CONCRETE COLLAR FOR PIPE

Details that have been deleted:
•	 Detail 235-1 through 235-5: Single ramp details have been 

incorporated as options in the 236 RADIAL series and 237 
DIRECTIONAL series. Midblock ramps have been moved to a 
new 238 series.

NEW IN THE 2019 REVISION
Uniform Standard Specifications and Details for Public Works Construction—2019 Revision to the 2015 Edition
The MAG Standard Specifications and Details Committee, with assistance from four specialized working groups, considered 16 
cases during the 2018 session. Of these, 13 were approved and included in this revision.

Specifications rewritten, or with major updates:
•	 Section 602: Trenchless or Open Cut Installation of Steel Casing
•	 Section 611: Water, Sewer and Storm Drain Testing
•	 Section 718: Preservative Seal for Asphalt Concrete
•	 Section 729: Expansion Joint Filler

 
Specifications with minor updates:

•	 Section 321: Placement and Construction of Asphalt Concrete 
Pavement 

•	 Section 325: Placement and Construction of Asphalt-Rubber 
Concrete  

•	 Section 326: Placement and Construction of Polymer Modified 
Asphalt Concrete

•	 Section 334: Preservative Seal for Asphalt Concrete
•	 Section 610: Water Line Construction
•	 Section 630: Tapping Sleeves, Valves and Valve Boxes on Water 

Lines
•	 Section 740: Polypropylene Pipe and Fittings for Storm Drain, 

Irrigation and Sanitary Sewer

Details that have been updated:
•	 Detail 100-1: INDEX (Page 1 of 2)
•	 Detail 100-2: INDEX (Page 2 of 2)
•	 Detail 236-3: 20’-35’ R - RADIAL CURB RAMP (COMPACT) 

ATTACHED SIDEWALK 
•	 Detail 237-3: 20’-35’ R - DIRECTIONAL CURB RAMP 

(COMPACT) ATTACHED SIDEWALK 
•	 Detail 252: BUS BAYS
•	 Detail 303-1: JOINT RESTRAINT FOR DUCTILE IRON, 

POLYETHYLENE WRAPPED DUCTILE IRON AND PVC 
WATER PIPES

•	 Detail 303-2: JOINT RESTRAINT FOR DUCTILE IRON, 
POLYETHYLENE WRAPPED DUCTILE IRON AND PVC 
WATER PIPES (TABLES)

•	 Detail 360-1: DRY BARREL FIRE HYDRANT 
INSTALLATION

•	 Detail 360-2: WET BARREL FIRE HYDRANT 
INSTALLATION



Changes made in the 2017 Revision

Uniform Standard Specifications and Details for Public Works Construction—2017 Revision to the 2015 Edition
The MAG Standard Specifications and Details Committee, with assistance from five specialized working groups, considered 20 
cases during the 2016 session. Of these, 16 were approved and included in this revision.

New Specifications:
•	 Section 326: Placement and Construction of Polymer Modified 

Asphalt Concrete
•	 Section 719: Polymer Modified Asphalt Concrete 

Specifications rewritten, or with major updates:
•	 Section 106: Control of Materials
•	 Section 309: Lime Stabilization or Modification of Subgrade
•	 Section 340: Concrete Curb, Gutter, Sidewalk, Curb Ramps, 

Driveway and Alley Entrance
•	 Section 710: Asphalt Concrete
•	 Section 717: Asphalt-Rubber Asphalt Concrete
•	 Section 727: Steel Reinforcement

 
Specifications with minor updates:

•	 Section 310: Placement and Construction of Aggregate Base Course
•	 Section 322: Decorative Asphalt
•	 Section 331: Microsurfacing Specifications
•	 Section 415: Flexible Metal Guardrail
•	 Section 505: Concrete Structures
•	 Section 608: Horizontal Directional Drilling
•	 Section 616: Reclaimed Water Line Construction
•	 Section 711: Paving Asphalt
•	 Section 725: Portland Cement Concrete
•	 Section 729: Expansion Joint Filler
•	 Section 772: Chain Link Fence
•	 Section 796: Geosynthetics

New detail drawings:
•	 Detail 236-1: DUAL CURB RAMP (RADIAL, 25’-35’ R) 

ATTACHED SIDEWALK
•	 Detail 236-2: DUAL CURB RAMP (RADIAL, 25’-35’ R) 

DETACHED SIDEWALK
•	 Detail 236-3: DUAL CURB RAMP (RADIAL, 20’ R) 

ATTACHED SIDEWALK 

•	 Detail 237-1: DUAL CURB RAMP (DIRECTIONAL, 25’-35’ R) 
ATTACHED SIDEWALK

•	 Detail 237-2: DUAL CURB RAMP (DIRECTIONAL, 25’-35’ R) 
DETACHED SIDEWALK

•	 Detail 237-3: DUAL CURB RAMP (DIRECTIONAL, 20’ R) 
ATTACHED SIDEWALK

•	 Detail 271: SQUARE FRAME AND COVER AND GRADE 
ADJUSTMENT

•	 Detail 310: STEEL WATER METER BOX COVER 
(Replaces Detail 310: CAST IRON WATER METER BOX 
COVER NO. 1)

•	 Detail 315: POLYMER CONCRETE WATER METER BOX 
COVER

•	 Detail 319: TRAFFIC RATED BOX AND COVER
•	 Detail 393: WATER VALVE EXTENSION

Details that have been updated:
•	 Detail 100-1: INDEX (Page 1 of 2)
•	 Detail 100-2: INDEX (Page 2 of 2)
•	 Detail 251: RETURN TYPE DRIVEWAYS
•	 Detail 270: FRAME AND COVER AND GRADE 

ADJUSTMENT 
•	 Detail 320: NON TRAFFIC RATED WATER METER BOXES
•	 Detail 391-1: VALVE BOX INSTALLATION AND GRADE 

ADJUSTMENT
•	 Detail 391-2: VALVE BOX INSTALLATION AND GRADE 

ADJUSTMENT
•	 Detail 507: ENCASED CONCRETE PIPE (FOR SHALLOW 

INSTALLATION)

Details that have been deleted:
•	 Detail 310 - 314: CAST IRON WATER METER BOX COVER 

NO. 1-5

Changes made in the 2016 Revision

Uniform Standard Specifications and Details for Public Works Construction—2016 Revision to the 2015 Edition
The MAG Standard Specifications and Details Committee, with assistance from five specialized working groups, considered 18 
cases during the 2015 session. Of these, 14 were approved and included in this revision.

New Specifications:
•	 Section 322: Decorative Asphalt 
•	 Section 608: Horizontal Directional Drilling

Specifications rewritten, or with major updates:
•	 Section 321: Placement and Construction of Asphalt Concrete 

Pavement
•	 Section 336: Pavement Matching and Surfacing Replacement
•	 Section 342: Interlocking Concrete Paver Installations
•	 Section 602: Trenchless Installation of Steel Casing
•	 Section 718: Preservative Seal for Asphalt Concrete

 
Specifications with minor updates:

•	 Section 325: Placement and Construction of Asphalt-Rubber 
Asphalt Concrete Pavement

•	 Section 334: Preservative Seal for Asphalt Concrete
•	 Section 345: Adjusting Frames, Covers and Valve Boxes
•	 Section 601: Trench Excavation, Backfilling and Compaction

•	 Section 625: Manhole Construction and Drop Sewer Connections
•	 Section 710: Asphalt Concrete
•	 Section 717: Asphalt-Rubber Asphalt Concrete
•	 Section 735: Reinforced Concrete Pipe
•	 Section 771: Galvanizing
•	 Section 772: Chain Link Fence 

Specifications that have been deleted:
•	 Section 744: ABS Truss Pipe and Fittings

Details that have been updated:
•	 Detail 145: SAFETY RAIL
•	 Detail 200-1: TRENCH BACKFILL AND SURFACE 

REPLACEMENT
•	 Detail 200-2: TRENCH BACKFILL AND SURFACE 

REPLACEMENT
•	 Detail 225: INTERLOCKING CONCRETE PAVERS
•	 Detail 270: FRAME AND COVER AND GRADE ADJUSTMENT



New Specifications:
•	 Section 607: Trenchless Installation of Smooth Wall Jacking Pipe 
•	 Section 742: Precast Manhole

Specifications rewritten, or with major updates:
•	 Section 101: Abbreviations and Definitions
•	 Section 321: Placement and Construction of Asphalt Concrete 

Pavement
•	 Section 324: Portland Cement Concrete Pavement
•	 Section 325: Placement and Construction of Asphalt-Rubber 

Asphalt Concrete Pavement
•	 Section 405: Monuments
•	 Section 601: Trench Excavation, Backfilling and Compaction
•	 Section 610: Water Line Construction
•	 Section 611: Water, Sewer and Storm Drain Testing  

(was Disinfecting Water Mains)
•	 Section 615: Sewer Line Construction
•	 Section 618: Storm Drain Construction
•	 Section 625: Manhole Construction and Drop Sewer Connections
•	 Section 735: Reinforced Concrete Pipe 

Specifications with minor updates:
•	 Section 107: Legal Regulations and Responsibility to Public
•	 Section 206: Structure Excavation and Backfill
•	 Section 211: Fill Construction
•	 Section 310: Placement and Construction of Aggregate Base Course
•	 Section 336: Pavement Matching and Surfacing Replacement
•	 Section 340: Concrete Curb, Gutter, Sidewalk, Sidewalk Ramps, 

Driveway and Alley Entrance
•	 Section 342: Decorative Pavement, Concrete Paving Stone
•	 Section 345: Adjusting Frames, Covers, Valve Boxes, Meter 

Boxes and Pull Boxes
•	 Section 355: Utility Potholes-Keyhole Method
•	 Section 616: Reclaimed Water Line Construction
•	 Section 710: Asphalt Concrete
•	 Section 717: Asphalt-Rubber Asphalt Concrete
•	 Section 726: Concrete Curing Materials
•	 Section 739: Steel Reinforced Polyethylene Pipe and Fittings for 

Storm Drain, Irrigation and Sanitary Sewer

•	 Section 740: Polypropylene Pipe and Fittings for Storm Drain, 
Irrigation and Sanitary Sewer

•	 Section 750: Iron Water Pipe and Fittings
•	 Section 775: Brick and Concrete Masonry Units (Blocks)

Specifications that have been deleted:
•	 Section  603: Installation for High Density Polyethylene Pipe 

(Incorporated into Section 601.)
 
New detail drawings:

•	 Detail 420-1: CONCRETE SANITARY SEWER MANHOLE 
(Replaces existing 420-1: Precast Concrete Sewer Manhole)

•	 Detail 420-2: PRECAST MANHOLE BASE 
•	 Detail 420-3: CONCRETE MANHOLE BASE  

(Replaces parts of existing 420-2 and adds details.)

Details that have been updated:
•	 Detail 100-1: INDEX (Page 1 of 2)
•	 Detail 100-2: INDEX (Page 2 of 2)
•	 Detail 120: SURVEY MARKER
•	 Detail 200-1: BACKFILL, PAVEMENT AND SURFACE 

REPLACEMENT
•	 Detail 200-2: BACKFILL, PAVEMENT AND SURFACE 

REPLACEMENT
•	 Detail 212: UTILITY POTHOLE REPAIR
•	 Detail 391-1: VALVE BOX INSTALLATION AND GRADE 

ADJUSTMENT
•	 Detail 391-2: VALVE BOX INSTALLATION AND GRADE 

ADJUSTMENT
•	 Detail 392: DEBRIS CAP INSTALLATION
•	 Detail 421: OFFSET MANHOLE 8” TO 30” PIPE
•	 Detail 422: MANHOLE FRAME AND COVER ADJUSTMENT 

Detail 429: INDUSTRIAL WASTE CONTROL VAULT WITH 
MANHOLE

•	 Detail 522: STORM DRAIN MANHOLE SHAFT
•	 Detail 552: FORD CROSSING AND CUT-OFF WALLS

Details that have been deleted:
•	 Detail 428: MANHOLE STEPS

Changes made in the 2015 Edition

Uniform Standard Specifications and Details for Public Works Construction—2015 Edition
The MAG Standard Specifications and Details Committee considered 22 cases during the 2014 session. Of these, 18 were approved 
and included in this revision.

Title VI Notice to the Public
Maricopa Association of Governments

The Maricopa Association of Governments (MAG) hereby gives public notice that it is the policy of the agency to assure full compliance with Title VI of the Civil 
Rights Act of 1964, the Civil Rights Restoration Act of 1987, Executive Order 12898 on Environmental Justice, and related statutes and regulations in all programs 
and activities. Title VI requires that no person in the United States of America shall, on the basis of actual or perceived race, color, or national origin, be excluded 
from the participation in, be denied the benefits of, or be otherwise subjected to discrimination under any program or activity for which MAG receives federal 
financial assistance. Additional protections are provided in other federal and state statutes for discrimination based on religion, sex, disability, age, gender identity 
(as defined in paragraph 249(c)(4) of title 18, United States Code) or sexual orientation.

Any person who believes they have experienced discrimination under Title VI has a right to file a formal complaint with MAG. Any such complaint must be filed with 
MAG’s Title VI Coordinator within 180 days following the date of the alleged discriminatory occurrence. 
[Complaints should, at a minimum, include the following information:
  •	Your name and address, and a number at which you can be reached during business hours
  •	A general description of the person(s) injured by the alleged discriminatory acts
  •	A description of the alleged discriminatory act(s) in sufficient detail to enable the Title VI Coordinator to understand what occurred, when it occurred, and the 

basis of the alleged discrimination complaint (race, color, national origin, etc.)
  •	The letter must be signed and dated by the person filing the complaint or by someone authorized to do so on his or her behalf.]
For more information, or to file a complaint, please contact the Title VI Coordinator at (602) 254-6300.

For more information and links to agency supplements please visit: 
http://www.azmag.gov/Programs/Public-Works/Specifications-and-Details/Agency-Supplemental-Specifications-and-Details
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FOREWORD 
 
 
Publication of these Uniform Standard Specifications and Details for Public Works Construction fulfills the goal of a group of 
agencies who joined forces in 1966 to produce such a set of documents. Subsequently, in the interest of promoting county-wide 
acceptance and use of these standards and details, the Maricopa Association of Governments accepted their sponsorship and the 
responsibility of keeping them current and viable. 
 
These specifications and details, representing the best professional thinking of representatives of several Public Works 
Departments, reviewed and refined by members of the construction industry, were written to fulfill the need for uniform rules 
governing public works construction performed for Maricopa County and the various cities and public agencies within 
Maricopa County who could not afford to promulgate such standards for themselves. Agencies in other regions or climes that 
desire to use these specifications may need to make adjustments for local conditions. 
 
A uniform set of specifications and details, updated and embracing the most modern materials and construction techniques will 
reduce conflicts, provide clarity and lower construction costs for the benefit of the public. 
 
Use of these standards for projects outside of the right-of-way should be reviewed by professional engineers and architects and 
applied with care to insure relevance to the planned work. 
 
Specifications and details should be incorporated into project plans and specifications after careful review by the design 
engineer or architect of specific project needs. Not all specifications contained herein will apply to all projects. Prepared plans 
and specifications should clearly call out only those specific uniform specifications and details required for the project. 
 
Uniform specifications and details are not a substitute for good engineering judgment. Unique conditions will arise that are 
outside the scope of these standards. When this happens, professional engineers and architects are required to use their 
judgment to amend these standards to best meet site-specific project needs in accordance with the rules set forth by the State of 
Arizona and policy statements made by the Arizona State Board of Technical Registration. 
 
The Uniform Standard Specifications and Details for Public Works Construction are revised periodically and reprinted to 
reflect the changing technology of the construction industry. To this end a Specifications and Details Committee has been 
established as a permanent organization to continually study and recommend changes to the Specifications and Details. 
Interested parties may address suggested changes and questions to: 
 

Standard Specifications & Details Committee 
c/o Maricopa Association of Governments 

302 North First Avenue, Suite 300 
Phoenix, Arizona, 85003 

 
Suggestions will be reviewed by the committee and appropriate segments of the construction industry and revisions will be 
published the first of each year. A copy of this publication is available for review on the internet at the website listed below. 
Please follow the links to the publications page and look for Uniform Standard Specifications for Public Works Construction 
and/or Uniform Standard Details for Public Works Construction: 
 

www.azmag.gov 
 
In the interest of regional uniformity, it is hoped that all using agencies will adopt these standards with minimal changes.  It is 
recognized that because of charter requirements and for other reasons, some agencies will find it necessary to modify or 
supplement certain requirements. In the interest of regional uniformity, it is strongly recommended that using agencies bring 
desired modifications to the MAG Committee for consideration and inclusion into these standards.

Revised 2012 

http://www.azmag.gov/
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COMMENCEMENT, PROSECUTION AND PROGRESS 
 

108.1 NOTICE TO PROCEED: 
 
(A) On Bond Issue and Budget Projects, neither the Contractor nor any Subcontractor shall commence work on a project prior 
to receipt of the written Notice to Proceed from the Contracting Agency. The Contractor shall commence work as soon as 
practicable after the starting date specified in the Notice to Proceed. All work under the contract shall be completed within the 
number of calendar days stated in the proposal, plus extensions, beginning with the day following the starting date specified in 
the Notice to Proceed. 
 
(B) On Improvement District Projects, the Contractor shall commence work within 10 days from the date of execution of the 
contract with the Contracting Agency. All work under the contract shall be completed within the number of calendar days stated 
in the proposal, plus any days extended on the contract, beginning with the day following the date of execution of the contract. 
The time set for completion of the project will be established by the Contracting Agency, in accordance with Arizona Revised 
Statutes Section 9-683. 
 
The Contractor shall notify the Field Engineering Inspection Section 24 hours in advance of the time and place where work will 
begin and the Survey Section two working days in advance for staking. 
 
108.2 SUBLETTING OF CONTRACT: 
 
The Contractor shall not sublet, sell, transfer, assign, or otherwise dispose of the contract or contracts, or of his right, title, or 
interest therein, without written consent of the Contracting Agency. 
 
Subcontracts shall be in accordance with and the Contractor shall be bound by the following provisions: 
 
(A) All subcontracts shall be subject to the approval of the Engineer. 
 
(B) All subcontracts shall be in writing and shall provide that all work to be performed there under shall be performed in 
accordance with the terms of the contract. 
 
(C) Subcontractors shall conform to the regulations governing employment of labor. 
 
(D) The subcontracting of any portion of the work will in no way release the Contractor of his liability under the contract and 
bonds. 
 
(E) On all contracts for pipeline construction, roadway construction or roadway maintenance, the Contractor shall perform, 
with his own organization, work amounting to not less than 50 percent of the total contract cost. 
 
On other types of contracts the individual agency shall determine the percentage or waive this requirement. 
 
108.3 CORRESPONDENCE TO THE CONTRACTOR: 
 
A written notice, to the Contractor from the Contracting Agency, shall be considered delivered and the service thereof 
completed, when said notice is posted, by certified mail, to the said Contractor at his last given address, or delivered in person 
to the Contractor or his authorized representative on the work. 
 
 
 
 
 
___________________________ 
*For Improvement District Project: The words “superintendent of Streets” will be substituted for the word “Engineer.” Any Extension contract time will be 
determined by the Superintendent of Streets with the consent of the governing body. 
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108.4 CONTRACTOR'S CONSTRUCTION SCHEDULE: 
 
The Contractor, when required, shall furnish the Engineer a construction schedule for his review.  The Engineer's review of the 
Contractor's schedule is for purposes of: (1) the Contracting Agency's staffing the project as may be required; (2) to insure 
general compliance with the contract documents as it relates to the completion of all work;  and (3) to monitor and evaluate the 
construction status for purposes of approving progress payments.  In the event the schedule does not contain sufficient 
information to meet the above purpose, as determined by the Engineer, the Contractor shall resubmit a new schedule with the 
additional information requested by the Engineer.  The right to determine the sequence of the work is a function vested solely 
in the Engineer and the construction schedule, when established, shall not be changed without the written consent of the 
Engineer.  The orderly procedure of all work to be performed shall be the full responsibility of the Contractor. 
 
Review of a submitted schedule by the Engineer shall in no way be construed as an affirmation or admission that the schedule 
is reasonable or workable which responsibilities remain the obligations of the Contractor.  When the schedule shows a 
completion prior to the contract completion date, this extra time between the contract completion date and the scheduled 
completion date (float), may be used by the Contracting Agency without additional compensation to the Contractor.  The 
Contracting Agency shall not be liable to the Contractor for any damages for delay if the Contractor completes the work prior to 
expiration of the original Contract completion date or as modified by approved change orders, if any. 
 
108.5 LIMITATION OF OPERATIONS: 
 
The Contractor shall conduct the work at all times in such a manner and sequence that will assure the least interference with 
traffic and inconvenience to the public. The Engineer may require the Contractor to finish a section on which work is in 
progress before work is started on any additional sections if the opening of such section is essential to public convenience. 
 
All traffic affected by the construction will be regulated in accordance with the current Traffic Barricade Manual prepared or 
adopted by the Contracting Agency's Traffic Engineering Department. 
 
Except in emergencies endangering life or property, written permission shall be obtained from the Engineer to perform any 
work after regular working hours, on weekends, or legal holidays. Prior to the start of such work, the Contractor shall arrange 
with the Engineer for the continuous or periodical inspection of the work, surveys and tests of materials, when necessary. 
 
If, in the opinion of the Engineer, the Contractor has fallen behind the approved progress schedule, the Contractor shall take 
such steps as may be required by the Engineer, including but not limited to, increasing the number of personnel, shifts, and/or 
overtime operations, days of work, and/or amount of construction equipment until such time as the work is back on schedule. 
He shall also submit for approval no later than the time of submittal of the next request for partial payment, such supplementary 
schedule or schedules as may be deemed necessary to demonstrate the manner in which the approved rate of progress will be 
regained, all at no additional cost to the Contracting Agency. 
 
108.6 CHARACTER OF WORKMEN; METHODS AND EQUIPMENT: 
 
The Contractor shall at all times employ sufficient labor and equipment for prosecuting the several classes of work to full 
completion in the manner and time required by the specifications. 
 
All workmen shall be competent and have sufficient skill, knowledge and experience in their class of work and in the operation 
of equipment required to perform all work properly and satisfactorily. 
 
Any person employed by the Contractor or any Subcontractor who, in the opinion of the Engineer, does not perform his work in 
a proper and skillful manner or is intemperate or disorderly shall, at the written request of the Engineer, be removed from the 
work by the Contractor or Subcontractor employing such person, and shall not be employed again in any portion of the work 
without the approval of the Engineer. The Contractor or Subcontractor shall keep the Contracting Agency harmless from 
damages or claims for compensation that may occur in the enforcement of this Section. 
______________________ 
*For Improvement District Project: The words “superintendent of Streets” will be substituted for the word “Engineer.” Any Extension contract time will be 
determined by the Superintendent of Streets with the consent of the governing body 
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(2) Deny that the contract has been revised and, when necessary, direct the Contractor to proceed with the contract work, 
or 
(3) Advise the Contractor that adequate information has not been submitted to decide whether (1) or (2) applies, and 
indicate the needed information and date it is to be received by the Engineer for further review.  The Contracting Agency 
will respond to such additional information within ten calendar days of receipt from the Contractor. 

 
110.2.3 Conditions:  The failure of the Contractor to comply with the requirements of this subsection constitutes a waiver of 
entitlement to additional compensation or a time extension. 
 
110.3 ADMINISTRATIVE PROCESS FOR DISPUTE RESOLUTION:  
 
110.3.1 General:  If the Contractor rejects the decision of the Engineer in Subsection 110.2.2 (B) above, the Contractor may 
begin the Administration Process to resolve the dispute. 
 
The notice provision set forth in Subsection 110.2 is a contractual obligation assumed by the Contractor in executing the 
contract.  It is understood that the Contractor will be forever barred from recovering against the Contracting Agency if the 
Contractor fails to give notice of any act or failure to act, by the Engineer, or the happening of any event, thing, or occurrence, 
in accordance with Subsection 104.2 Alteration of Work. 
 
The administrative process for the resolution of disputes is sequential in nature and is composed of the following levels: 
 
 Level I. (Representative reviewed by:  e.g. Construction Engineer) 
 Level II. (Representative reviewed by:  e.g. Assistant County/City Engineer) 
 Level III. (Representative reviewed by:  e.g. County/City Engineer) 
 
 Note:  The above stated titles may vary depending on the Contracting Agency’s organization. 
 
These three levels of review; the specific titles; the financial authority of each: and the names of people assigned to each level 
shall be provided at the preconstruction conference.  The equivalent information regarding the Contractor’s organization shall 
also be provided at the preconstruction conference. 
 
Except as provided elsewhere herein, no dispute will be accorded a particular level of review unless the dispute has been 
reviewed at the preceding level and the Contractor rejects the decision in writing within the time period specified, or both 
parties agree that the decision for compensation is above that levels authority. 
 
Unless specifically requested otherwise by the Contracting Agency, submission of additional information by the Contractor or 
Engineer, at any level of the review process shall cause the process to revert to Level I.   
 
110.3.2 Required Information:  At a minimum, the information described in Subsection 110.2 must accompany each 
dispute.  If the following applies, it shall also be provided in addition to the information required by Subsection 110.2. 
 
(A) If additional compensation is sought, the Contractor shall submit the exact amount sought as required by Subsection 
110.2.2 (A) (5) broken down into the following categories: 
 

(1) Direct Labor 
(2) Direct Materials 
(3) Equipment 
(4) Job Overhead 
(5) General and Administrative Overhead 
(6) Subcontractor’s Work (broken down as 1, 2, 3 and 4 above) 
(7) Other categories as specified by the Contractor. 
 

(B) If additional time is sought, the Contractor shall provide a comprehensive time impact analysis showing the delay(s) and 
how they affect the critical path.  The time impact analysis must include both the original and as-built critical path 
schedules and must be supported by documentation such as delivery schedules, invoices, correspondence, memoranda of 
telephone calls, payroll data, daily work schedules, etc.   
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NOTE: The path of the longest duration of continuous and dependent work activities through the schedule network is identified 
as the Critical Path and is the minimum amount of time required to build the project as depicted by the schedule.  

(C) The Contractor shall also notify the Contracting Agency’s Level I Representative in writing that all documentation in 
support of the dispute has been provided and that the administrative review process should begin.  No formal action will be 
taken by the Level I Representative until this written notification is received.  The documentation provided to the Level I 
Representative shall serve as the basis for evaluating the Contractor’s position regarding the dispute throughout the 
administrative process.  
 
110.3.3 Process:  The Contracting Agency’s Level I Representative will render a written decision regarding the matter in 
dispute within two working days of receipt of the Contractor’s notification that the dispute resolution process should begin. 
 
The Contractor shall, upon receipt of the decision by the Level I Representative, either accept or reject the decision in writing.  
If the Contractor does not reject the Level I Representative’s decision within two working days of its receipt, the Contractor will 
be deemed to have accepted the decision, the dispute will be considered withdrawn from the administrative process, and there 
will be no further remedy. 
 
If the Contractor rejects the decision of the Level I Representative, the dispute will be forwarded by the Level I Representative 
to the Level II Representative.  The Level II Representative will, within seven working days of receipt of the dispute 
information from the Level I Representative, schedule and hold a meeting to review the dispute with the Contractor.  This time 
limit may be extended by mutual agreement of the parties.  The Level II Representative will, within seven working days of the 
meeting, issue a written decision, with justification, regarding the dispute. 
 
The Contractor shall, within seven working days of receipt of the decision, either accept or reject it in writing.  If the 
Contractor does not reject the Level II decision within seven working days, the Contractor will be deemed to have accepted the 
decision and the dispute will be considered withdrawn from the administrative process and there will be no further remedy. 
 
If the Contractor rejects the decision of the Level II Representative, the Level II Representative will forward the dispute to the 
Level III Representative.  The Level III Representative will, within fourteen working days of receipt of the dispute information 
from the Level II Representative, schedule and hold a meeting with the Contractor.  This time limit may be extended by mutual 
agreement of the parties.  The Level III Representative will, issue a written decision within fourteen working days of the 
meeting, with justification, regarding the dispute. 
 
The Contractor shall, within fourteen working days of the receipt of the decision of the Level III Representative, either accept or 
reject it in writing.  If the Contractor does not reject the Level III Representative’s decision within fourteen working days, the 
Contractor will be deemed to have accepted the decision, the dispute will be considered withdrawn from the administrative 
process, and there will be no further remedy. 
 
If the Contractor rejects the decision of the Level III Representative, there will be no further administrative review of the 
dispute.  The resolution will then proceed as follows: 
 
(A) Mediation:  Prior to filing for arbitration or litigation, the Contractor may request non-binding mediation by filing a 
request for mediation in writing with the Engineer.  If agreeable, the Engineer will then arrange for a mutually agreeable 
mediator.  Such request for mediation shall be made within thirty calendar days from the date of the Level III Representative’s 
decision as provided for in this subsection. 
 
In connection with the mediation, each party shall bear its own costs, attorney’s fees, and expert fees.  Any fees and expenses 
assessed by the mediator shall be borne equally by the parties. 
 
(B) Dispute Review Board/Arbitration:  The decision of the Level III Representative in relation to the claim shall be final 
unless the dispute review board or arbitration is chosen as follows: 
 

(1) Where the amount in controversy is less than or equal to the amount authorized in Subsection 110.3.4, the sole remedy 
shall be the Dispute Review Board as prescribed in Subsection 110.5 unless both parties mutually agree to utilize 
arbitration as prescribed in Subsection 110.4.
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The asphalt concrete produced shall conform to the requirements of the production tolerances established in Section 321.10.  
When the asphalt concrete does not conform to the production tolerances, it shall be reported to the Engineer, and corrective 
quality control measures shall be implemented, or production shall cease immediately at no additional cost to the contracting 
Agency. 
 
Requests for referee testing as described in Section 321.11 will only be considered based on quality control test results 
performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed or a 
laboratory listed in the current ADOT Directory of Approved Materials Testing Laboratories for the set of tests in question.  
The laboratory shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel Qualifications). 
 
321.10 ACCEPTANCE: 
 
321.10.1 Acceptance Criteria:  Asphalt concrete will be divided into lots for the purpose of acceptance. A lot shall be one 
day’s production.  Each lot shall be divided into sublots of 500 ton or fraction thereof. Tests used to determine acceptance will 
be performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed. The 
contracting agency shall provide an appropriately accredited laboratory or laboratories to perform the acceptance testing.  
laboratories shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel Qualifications). 
The acceptance laboratory will take representative samples of the asphalt concrete from each sublot to allow for testing of 
gradation, binder content, air voids, pavement thickness, and compaction of base and surface courses. Acceptance of each 
sublot will be based on the test data from the sample(s) from that sublot. All acceptance samples shall be taken using random 
locations or times designated by the Engineer in accordance with ASTM D3665.  
 
For permit work, testing that does not strictly adhere to the sampling and testing methodology and requirements outlined in this 
section shall be disregarded and not considered in any acceptance determination.  All required retesting shall be at the expense 
of the permittee. 
 
321.10.2 Gradation, Binder Content and Air Voids:  The acceptance laboratory will take a sample of the asphalt concrete in 
accordance with the requirements of Section 2 or 4 of Arizona Test Methods 104 or AASHTO T-168 from each sublot. The 
minimum weight of the sample shall be 45 pounds. Asphalt binder content and gradation shall be determined in accordance 
with AASHTO T-308 using the ignition furnace for each sublot. The acceptance laboratory is responsible for obtaining the 
necessary materials and performing an ignition furnace calibration as outlined in AASHTO T-308 for each asphalt concrete 
mixture utilized on the project. The correction factor used for each test shall be clearly indicated on the report. Reports that do 
not include the correction factor, performed as stated in the previous sentences, shall be considered invalid and not allowed to 
be used for acceptance. The bulk density for Marshall Mix designs shall be tested in accordance with AASHTO T-245. The 
bulk density for Gyratory mix designs shall be determined in accordance with AASHTO T-312. The maximum theoretical 
density shall be determined in accordance with the requirements of AASHTO T-209 including fan drying per AASHTO T-209 
Section 15. Effective voids of the laboratory compacted specimens will be determined at a minimum of once per lot in 
accordance with the requirements of AASHTO T-269. Should the testing for effective air voids not meet the “Full Payment” or 
“No Corrective Action” requirements of Table 321-5, additional testing for laboratory air voids on the remaining sublots will be 
performed as necessary to determine the extent of the deficiency.  Acceptance testing results will be furnished to the contractor 
and the supplier within five working days of receipt of samples by the acceptance laboratory.   
 
During production, the allowable deviations from the mix design gradation targets are listed in the tables below. The allowable 
production tolerances may fall outside of the mix design gradation bands. 
 

TABLE 321-3A 
GRADATION ACCEPTANCE LIMITS FOR MARSHALL MIXES 

Sieve Size 3/8 inch Mix 1/2 inch Mix 3/4 inch Mix Base Mix 
1 inch --- --- --- ±7% 

3/4 inch --- --- ±7% ±6% 
1/2 inch --- ±7% --- --- 
3/8 inch ±7% ±6% ±6% ±6% 

No. 8 ±6% ±6% ±6% ±6% 
No. 40 ±4% ±4% ±4% ±4% 

No. 200 ±2% ±2% ±2% ±2% 

Revised 2019 
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TABLE 321-3B 
GRADATION ACCEPTANCE LIMITS FOR GYRATORY MIXES 

Sieve Size 3/8 inch Mix 1/2 inch Mix 3/4 inch Mix 
3/4 inch --- --- ±7% 
1/2 inch --- ±7% ±6% 
3/8 inch ±7% ±6% --- 

No. 8 ±6% ±6% ±6% 
No. 40 ±4% ±4% ±4% 

No. 200 ±2% ±2% ±2% 
 
If the results from a single acceptance sample fall outside of the acceptance limits in Table 321-3A or 321-3B as applicable, a 
second sample shall be taken and if the second acceptance sample is also outside of the acceptance limits the Contractor shall 
cease production of asphalt concrete. Production shall not begin again until calibration test results verify that adjustments made 
to materials or proportions yield a gradation that falls within acceptance limits in Table 321-3A or 321-3B as applicable.  
 
If the asphalt binder content is within ± 0.40% of the mix design target value, the asphalt concrete will be paid for at the contract 
unit price. If the asphalt binder content deviates by more than ± 0.40% from the mix design target value, the deficient area will 
be evaluated within the sublot by coring one additional location at a maximum interval of 100 feet on each side of the deficient 
sample.  The asphalt content of the original deficient sample will be averaged with the asphalt binder content of the two 
additional cores to determine compliance with the acceptance requirements.  If the resulting average of the asphalt binder 
content deviates by more than ± 0.40% from the mix design target value, then Table 321-4 shall apply to the sublot.  If 
approved by the Engineer, the Contractor may obtain additional cores to assist in formulation of an Engineering Analysis, but 
the additional cores shall not be used for re-evaluating acceptance.  
 

TABLE 321-4 
ASPHALT BINDER CONTENT ACCEPTANCE AND PENALTIES 

 
 

Deviation from that permitted 

When the contracting agency is the 
owner: 

Payment Reduction 
($ per ton of asphalt concrete) 

 
When the contracting agency is not 

the owner (i.e. permits): 
 

Corrective Action 
 

Over 0.2% above that permitted 
 

Removal* or EA 
 

Removal* or EA 
Over 0.1% to 0.2% above that 

permitted 
 

$6.00 
 

EA  
Over 0.0% to0.1% above that 

permitted 
 

$2.00 
 

EA 
Within permitted range Full Payment No Corrective Action  

Over 0.0% to0.1% below that 
permitted 

 
$2.00 

 
EA 

Over 0.1% to 0.2% below that 
permitted $6.00 EA 

Over 0.2% below that permitted 
 

Removal* or EA 
 

Removal* or EA 
 
NOTES: *The Contractor shall remove and replace the entire sublot that is deficient. 
 EA = Engineering Analysis per Section 321.10.6 

 
If the laboratory air voids fall within a range of 2.8% to 6.2%, the asphalt concrete will be paid for at the contract unit price. If 
the laboratory air voids are outside of this range, the deficient area will be evaluated within the sublot by coring one additional 
location at a maximum interval of 100 feet on each side of the deficient sample.  The laboratory air voids of the original 
deficient sample will be averaged with the laboratory air voids obtained from each of the two additional cores to determine 
compliance with the acceptance requirements.  If the resulting average of the laboratory air voids is outside the indicated 
range, then Table 321-5 shall apply to the sublot.  If approved by the Engineer, the Contractor may obtain additional cores to 
assist in formulation of an Engineering Analysis, but the additional cores shall not be used for re-evaluating acceptance. 

Revised 2016 
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321.11 REFEREE:  
 
If the Contractor has reason to question the validity of any of the acceptance test results, the Contractor may request that the 
Engineer consider referee test for final acceptance. Any request for referee testing must describe the contractor’s reasons for 
questioning the validity of the original acceptance test results and must clearly describe which set of acceptance tests are in 
question. The engineer may either accept or reject the request for referee testing.  When referee testing is accepted the 
Contractor (at the Contractors own expense) will engage an independent laboratory accredited by the AAP or a laboratory listed 
in the current ADOT Directory of Approved Materials Testing Laboratories as appropriate the acceptance tests that are being 
questioned.  The independent referee laboratory shall use properly certified technicians in accordance with ASTM D3666, 
Section 7 (Personnel Qualifications). For the set of test results in question the referee laboratory shall perform a new set of 
acceptance tests (as required by Section 321.10 representing the area for the set of tests in question). The referee tests will 
replace the original acceptance tests that were in question.  
 
For permit work, the permittee, whose results necessitate referee testing, shall bear all expenses in the additional testing (i.e., 
secondary and the referee testing) if the original results are not substantiated by the referee testing procedure outlined in this 
section.  Additionally, any testing performed that does not strictly adhere to the sampling and testing methodology and 
requirements in Section 321.10 shall be disregarded and not allowed in any acceptance determination.  Disregarded tests will 
be re-performed at the expense of the permittee. 
 
These tests may include asphalt binder content, aggregate gradation, Marshall or Gyratory unit weight, maximum theoretical 
unit weight, laboratory air voids and in-place air voids (compaction).  All referee testing shall conform to Section 321.10. 
Samples for referee testing shall come from representative samples obtained from the completed pavement, as directed by the 
Engineer.    
 
The number of samples taken will be the same as specified in Section 321.10.  The independent laboratory shall compile the 
test results and transmit them to both the Engineer and the contractor.  The independent laboratory shall include a report sealed 
and signed by an Engineer registered in the State of Arizona, who is experienced in asphalt concrete testing and mix design 
development.  The signed report shall give an opinion that the material evaluated does or does not comply with project 
specifications, shall clearly describe any deficiencies, and the results will be binding between all parties. 
 
321.12 MEASUREMENT: 
 
Asphalt concrete pavement will be measured by the ton, or by the square yard, for the mixture actually used as allowed above, 
which shall include the required quantities of mineral aggregates, asphalt binder, and mineral admixture. Measurement shall 
include any tonnage used to construct intersections, roadways, streets, or other miscellaneous surfaces indicated on the plans or 
as directed by the Engineer. 
 
Measurement for safety edge preparation only applies to overlays of existing pavements that require the construction of a safety 
edge when none exists.  Safety edge preparation will be measured by the linear foot.  Safety edge preparation will not be 
measured when a safety edge is part of new pavement construction, pavement widening, or when overlaying an existing 
pavement that contains a safety edge.  The asphalt concrete pavement measurement shall include the tonnage used to construct 
safety edges or the square yard measurement for asphalt concrete pavement will be increased by the horizontal extension of the 
safety edge beyond the roadway pavement edge. 
 
321.13 PAYMENT: 
 
The asphalt concrete measured as provided above will be paid for at the contract price per ton or square yard, as adjusted per 
Section 321.10, which price shall be full compensation for the item complete, as herein described and specified.   
 
Payment for tack coat will be by the ton diluted, based on the rate of application, as directed by the Engineer. 
 
No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent for newly constructed 
pavement having a total thickness equal to or greater than 2.5 inches.  The overrun quantity is excess tonnage above the 
tonnage calculated based on actual field measurement of area covered, design thickness, and the mix design unit weight. The 
calculations for overrun will be by individual pay item. To compensate or adjust for a thickness deficiency in an underlying 
asphalt concrete course, the Engineer may authorize a quantity increase in excess of 10 percent for a subsequent asphalt 
concrete course. In such cases, the quantity in excess of 10 percent will be paid for at the lowest unit price. 
 

Revised 2019 

http://www.astm.org/cgi-bin/resolver.cgi?D3666


SECTION 321 
 

 321-14 

Removal of raised pavement markers, pavement repars, and surface pavement replacments required prior to roadway overlay 
operations will be paid for by other pay items unless otherwise specified.  
 
Except as otherwise specified, no separate payment will be made for work necessary to construct thickened edges, safety edges, 
or other miscellaneous items or surfaces of asphalt concrete. 
 
Payment for safety edge preparation will be at the contract unit price for the quantities measured as described above. 
 
321.14 ASPHALT CORE METHOD: Core Drilling of Hot Mix Asphalt (HMA) for Specimens of 4” or 6” diameter 
 
321.14.1 Scope:  This method is to establish a consistent method of the use of a diamond bit core to recover specimens of 4 or 
6 inch diameter for laboratory analysis and testing.  The method will require the use of: water, ice (bagged or other suitable 
type), dry ice, and a water-soap solution to be utilized when coring asphalt rubber concrete.  Individuals doing the specimen 
recovery should be observing all safety regulations from the equipment manufacturer as well as the required job site safety 
requirements for actions, and required personal protective equipment. 
 
For permit work, testing of cores obtained in a manner that does not strictly adhere to the methodology outlined in this section 
shall be disregarded and not considered in any acceptance determination.  Retesting shall be at the expense of the permittee. 
 
321.14.2 Core Drilling Device:  The core drilling device will be powered by an electrical motor, or by an acceptable gasoline 
engine. Either device used shall be capable of applying enough effective rotational velocity to secure a drilled specimen. The 
specimen shall be cored perpendicularly to the surface of pavement, and that the sides of the core are cut in a manner to 
minimize sample distortion or damage.  The machinery utilized for the procedure shall be on a mounted base, have a geared 
column and carriage that will permit the application of variable pressure to the core head and carriage throughout the entire 
drilling operation. The carriage and column apparatus shall be securely attached to the base of the apparatus; and the base will 
be secured with a mechanical fastener or held in place by the body weight of the operator.  The core drilling apparatus shall be 
equipped with a water spindle to allow water to be introduced inside of the drill stem while operating.  The cutting edge of the 
core drill bit shall be of hardened steel or other suitable material with embedded diamond chips in the cutting surface. The core 
barrel shall be of sufficient diameter to secure a specimen that is a minimum of four or six inches or whichever is prescribed for 
necessary testing. The core barrel shall not be missing more than one of the teeth used for cutting; if so it shall be discarded and 
another barrel shall be used. The core barrel shall also be a minimum of two inches longer than the anticipated depth of 
pavement in accordance with project paving plans. 
 
321.14.3 Accessory Equipment:  A sufficient supply of ice and dry ice shall be provided to sufficiently cool the pavement 
prior to securing the samples from the designated areas in the pavement. The ice should also be used to adjust the temperature of 
the water used to cool the core bit.  A water supply (usually a plastic 35 – 55 gal drum) with sufficient hose to introduce the 
water into and through the spindle of the coring device by gravity feed. The drum should be white or light in color to minimize 
excessive thermal heating of the water (for coring of asphalt rubber cores see Note 1).  At no time shall the water utilized in the 
coring operation exceed 65 degrees F during the coring operation. Ice shall be utilized to ensure the temperature control of the 
water being introduced during the cutting operation.  An ice chest or other suitably insulated container that can maintain a 
temperature of less than 70 degrees F shall be used to secure the specimens during transport. The container will be equipped 
with flat shelving that will support the drilled cores throughout the entire specimen dimension during transport back to the 
testing facility. 
 
Miscellaneous hand tools to remove the drilled specimen from the drill hole or the core barrel taking great care in not disturbing 
the specimen more than necessary (refer to fig. 1 in ASTM D5361).  
 
321.14.4 Process:  The pavement surface at the time of coring shall not exceed a temperature of 90 degrees F; the pavement 
shall be conditioned with ice or dry ice to ensure that this requirement is met.  Immediately after it has been ensured that the 
pavement has dropped to the required temperature, core drilling shall begin. The operator will then apply an even and 
continuous pressure (Note 2) to penetrate through the full depth of the pavement. The operator will concurrently ensure that 
enough water is moving over the core surface as to adequately remove any and all cuttings that could damage the drilled core.  
After the pavement thickness has been penetrated the core shall be carefully removed from either the drill hole or the core barrel 
and be immediately transferred to an ice chest or other suitable container.  Each individual core shall be placed on a shelf in the 
cooler with the exposed side of the specimen facing down, or the “top side” down. If the specimen is a two lift core, the only 
acceptable means of separating lifts is with a power or other acceptable wet saw type of equipment (conforming to ASTM 
D5361); however, at no time shall cores be split using a mallet and screwdriver or metal straight edge when being tested for 
bulk density. Perpendicularity of the specimen shall be checked in the field after the specimen has been extracted from the 
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Owner may choose to prepare the calibration samples for use by the contractor.  Under the observation of the Engineer, the 
contractor shall determine the ARB content by means of the nuclear asphalt content gauge a minimum of four times per full 
shift.  The Engineer shall determine the times that the samples are taken.  The contractor’s technicians performing the testing, 
including the calibration of the nuclear gauge, shall meet the technician requirements given in the Arizona Department of 
Transportation (ADOT) System for the Evaluation of Testing Laboratories.  The requirements may be obtained from ADOT 
Materials Group, 1221 North 21st Avenue, Phoenix, AZ 85009. 
 
Production of ARAC shall cease immediately and the plant and/or the nuclear asphalt content gauges re-calibrated if any single 
test result varies by an amount greater than ± 0.60%, or the average of three consecutive test results varies by an amount greater 
than ± 0.40%, from the mix design target.  Material that has already been produced may be used on the project if the single test 
value representative of that material varies by an amount from ± 0.61% to ± 0.75%, inclusive, from the mix design target.  
Material that has already been produced may not be used on the project if the single test value representative of that material 
varies by an amount greater than ± 0.75% from the mix design target unless, by retesting, the material is found to be acceptable. 
 
When there is cause to question the ARB content being obtained via nuclear asphalt content gauge, or if approved by the 
Engineer, the ARB content may be determined using inventory data provided by the supplier as detailed in the following 
paragraphs. This will only apply for plants providing ARAC exclusively for the subject project or if an asphalt cement tank is 
dedicated for the shift of ARAC production.  
 
The determination of the actual ARB content by inventory methods may include weighing of asphalt cement deliveries, invoice 
quantities, volumetric tank measurements using a calibrated rod (tank stickings) corrected for temperature, computerized 
mass-flow meter, and accounting for wasted materials. If a computerized mass-flow meter is used, documentation of its 
calibration shall be submitted to the Engineer prior to ARAC production. At any time during ARAC production, the Engineer 
may require that a new calibration of the mass-flow meter be performed.  
 
If there is a difference of greater than 0.2% ARB between the ARB content measured by nuclear asphalt content gauge testing 
and the actual ARB content as determined by inventory, the contractor may request that the ARB content be determined by 
inventory. The contractor must make such a request in writing within two working days after receiving the test results for the 
first day of ARAC production.  
 
325.9.2.2 End Product Sampling and Testing 
 
325.9.2.2.1 Mineral Aggregate Gradation and Binder Content: The acceptance laboratory will take a sample of the asphalt 
concrete in accordance with the requirements of Section 2 or 4 of Arizona Test Methods 104 or AASHTO T-168 from each 
sublot. The minimum weight of the sample shall be 45 pounds. Asphalt binder content and gradation shall be determined in 
accordance with AASHTO T-308 using the ignition furnace for each sublot. The acceptance laboratory is responsible for 
obtaining the necessary materials and performing an ignition furnace calibration as outlined in AASHTO T-308 for each 
asphalt concrete mixture utilized on the project. The correction factor used for each test shall be clearly indicated on the report. 
Reports that do not include the correction factor, performed as stated in the previous sentences, shall be considered invalid and 
not allowed to be used for acceptance. 
 
During production, the allowable deviations from the mix design gradation targets are listed in Table 325-1 above. The 
allowable production tolerances may fall outside of the mix design gradation bands. 
 
If the results from a single acceptance sample fall outside of the acceptance limits in Table 325-1 a second sample shall be taken 
and if the second acceptance sample is also outside of the acceptance limits in Table 325-1 the Contractor shall cease 
production of asphalt concrete. Production shall not begin again until calibration test results verify that adjustments made to 
materials or proportions yield a gradation that falls within acceptance limits in Table 325-1.  
 
If the asphalt binder content is within ± 0.60% of the mix design target value, the asphalt concrete will be paid for at the contract 
unit price. If the asphalt binder content deviates by more than ± 0.60% from the mix design target value, the deficient area will 
be evaluated within the sublot by coring at maximum intervals of 100 feet from the deficient sample. The asphalt content of the 
original deficient sample will be averaged with the asphalt binder content of the cores taken for re-evaluation to determine 
compliance with the acceptance requirements. If the resulting average of the asphalt binder content deviates by more than ± 
0.60% from the mix design target value, then Table 325-2 shall apply to the sublot. Additional cores may be required to define 
the limits of the deficient area, and shall not be used for re-evaluating acceptance. 
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TABLE 325-2 
ARB CONTENT ACCEPTANCE AND PENALTIES 

 
Deviation from that permitted ($ per ton of asphalt concrete) 

 
Over 0.2% above that permitted 

 
Removal* or EA 

 
Over 0.1% to 0.2% above that permitted 

 
$6.00 

 
Over 0.0% to0.1% above that permitted 

 
$2.00 

 
Within permitted range Full Payment 

 
Over 0.0% to0.1% below that permitted 

 
$2.00 

 
Over 0.1% to 0.2% below that permitted $6.00 

 
Over 0.2% below that permitted 

 
Removal* or EA 

 
NOTES: *The Contractor shall remove and replace the entire sublot that is deficient. 
 EA = Engineering Analysis per Section 325.9.6 
 
325.9.3 Marshall Air Voids: For purposes of determining Marshall air voids, the acceptance laboratory will designate one 
sample of the ARAC in accordance with the requirements of Section 2(h) of Arizona Test Methods 104 or AASHTO T-168 for 
each day’s production or as directed by the Engineer’s. The minimum weight of the sample shall be 45 pounds. The bulk 
density shall be tested in accordance with AASHTO T-245. The maximum theoretical density shall be tested in accordance with 
the requirements of AASHTO T-209, including fan drying per AASHTO T-209 Section 11. Effective voids determined on the 
laboratory compacted specimens will be determined in accordance with the requirements of AASHTO T-269. Should the 
testing for effective air voids not meet the “Full Payment” or “No Corrective Action” requirements of Table 325-3, additional 
testing for laboratory air voids on additional samples will be performed as necessary to determine the extent of the deficiency. 
 
  

TABLE 325-3 
 

LABORATORY VOIDS ACCEPTANCE AND PENALTIES 
Marshall Air Voids 

(Measured at 75 blows) 
Deviation from Mix Design Target 

 
When the contracting agency is the 

owner: 
Payment Reduction 

($ per ton of asphalt concrete) 

 
When the contracting agency is not the 

owner (i.e. permits): 
 

Corrective Action 
 

± 0% to 2.0% 
 

Full Payment 
 

No corrective action 
 

± 2.1% to 2.9% 
 

$1.00 
 

EA (see 325.9.5) 
 

± 3.0% to 4.0% 
 

$2.50 
 

EA (see 325.9.5) 
 

± Greater than 4.0% 
 

Removal* or EA per 325.10.4  
 

Removal* or EA per 325.9.5 
 
325.9.4 Requests for Referee Testing as described in 325.10 will only be considered based on quality control test results 
performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed or a 
laboratory listed in the current ADOT Directory of Approved Materials Testing Laboratories for the set of tests in question. The 
laboratory shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel Qualifications). 
 
325.9.5 Density:  The temperature of ARAC just prior to compaction shall be at least 275° F.  The Engineer may change the 
rolling procedure if in the Engineer's judgment the change is necessary to prevent picking up of the ARAC. 
 
325.9.5.1 Equipment: Asphalt compaction equipment shall be of sufficient size and weight to accomplish the required 
compaction. All compaction equipment shall be operated and maintained in accordance with the manufacturer’s 
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recommendations and the project requirements. The compactors shall be self-propelled and shall be operated with the drive 
wheel in the forward position. The compactors shall weigh not less than eight tons. Compactors shall not be used in the 
vibratory mode for courses of one inch or less in nominal thickness. The wheels of compactors shall be wetted with water, or if 
necessary soapy water, or a product approved by the Engineer to prevent the ARAC from sticking to the steel wheels during 
rolling. 
 
325.9.5.2 Compaction Procedures 
 
325.9.5.2.1 Pavement Lift Thickness 1½ Inches or Less: Achieving the required compaction is the responsibility of the 
contractor. A minimum of three static steel-wheel compactors shall be provided; however, sufficient compactors must be 
provided so that the drums of the compactors when staggered will cover the entire width of the paving machine on the initial 
forward pass while a static compactor remains to complete final rolling. The roller(s) for final compaction shall follow as 
closely behind the initial breakdown as practical, such that a uniformly smooth surface is achieved. As many passes as are 
possible shall be made with the compactors before the temperature of the ARAC falls below 220° F.  
 
At the Engineer’s discretion, cores may be taken and used to evaluate thickness. 
 
325.9.5.2.2 Pavement Lift Thickness Greater than 1½ Inches:  Achieving the required compaction is the responsibility of 
the contractor. The number and types of rollers is the contractor’s responsibility and shall be sufficient to meet these 
requirements. Initial breakdown rollers shall follow as closely behind the paving machine as practical. The roller(s) for final 
compaction shall follow as closely behind the initial breakdown as practical, such that a uniformly smooth surface is achieved. 
 
Compaction will be determined using a correlated nuclear density gauge and will be monitored for acceptability continuously 
during construction. The density of the compacted mixture shall not be less than 95% of the laboratory unit weight composed of 
the same mixture compacted by the 75 blow method of AASHTO T-245 at the job mix design specified compaction 
temperature. The outside one foot of each pass of the pavement course or any unconfined edge will be excluded from testing. 
The Engineer may exclude areas from the compaction lot that are not accessible by normal compaction equipment.   
 
Nuclear Density Gauge Correlation - During placement of the test strip or on the first day of paving, the pavement surface shall 
be tested with a nuclear density gauge at a minimum of four locations. These same locations shall then be cored, using a 4-inch 
diameter core barrel, and tested for bulk density (AASHTO T-166A, or T-275) and a correlation value developed between the 
nuclear density gauge and the asphalt cores.  
 
At the Engineer’s discretion, cores may be taken and used to evaluate density and/or thickness.  
 
325.9.5.3 Compacting Miscellaneous Items and Surfaces: ARAC used in the construction of miscellaneous items and 
surfaces shall be compacted using compactors, hot-hand tampers, smoothing irons, mechanical vibrating hand tampers, or with 
other devices to the extent considered necessary by the Engineer. 
 
325.9.6 Engineering Analysis (EA):  Within 10 working days after receiving notice that a lot or sublot of ARAC is deficient 
and is found to fall within the “Removal or EA” band per Table(s) 325-2 or 325-3, the contractor may submit a written proposal 
(Engineering Analysis) to accept the material in place at the applicable penalties along with possible remediation(s) listed in the 
“Removal or EA” category. An Engineering Analysis can also be proposed for non-removal categories of “Corrective actions” 
when the contracting agency is not the owner (i.e. permits). 
 
The Engineering Analysis shall contain an analysis of the anticipated performance of the ARAC if left in place. The 
Engineering Analysis shall also detail the effect of any proposed corrective action to the material(s) in place as it relates to the 
in-place material’s performance. The Engineering Analysis shall be performed by a professional engineer experienced in 
asphalt concrete testing and mix designs. If the lot or sublot is submitted for referee testing by the contractor, the ten working 
days allowed to prepare an engineering analysis will begin upon notification of referee test results. 
 
When an Engineering Analysis recommends that a specific lot or sublot should not be removed, the Engineering Analysis will 
recommend that the following penalties (Table 325-4) be paid when the contracting agency is the owner, for the specific criteria 
being reviewed by the EA.  
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TABLE 325-4 

ENGINEERING ANALYSIS PENALTIES for REMOVAL* LOTS/SUBLOTS LEFT IN-PLACE 

Acceptance Criteria Acceptance Limits Penalty When Contracting 
Agency is the Owner ($/Ton) 

Laboratory Air Voids (Measured at 75 
blows) 

Deviation from Target Greater 
Than ± 4.0% $3.75 

 
Within 15 working days, the Engineer will determine whether or not to accept the contractor’s proposed Engineering Analysis. 
 
325.10 REFEREE:  
 
In the event the contractor elects to question the acceptance test results for laboratory air voids, the Contractor may make a 
written request for additional testing of the affected material.  Any request for referee testing must describe the contractor’s 
reasons for questioning the validity of the original acceptance results and must clearly describe which set of acceptance tests are 
in question. The Contractor will engage an independent laboratory (at the Contractor’s own expense) who is accredited by AAP 
in all of the acceptance test methods.  The independent laboratory shall be acceptable to the Engineer and shall perform a new 
set of acceptance tests as required by Section 325.9.2.3 representing the area or set of tests in question. The results of these 
determinations will be binding on both the contractor and the agency.  
 
These tests will include Marshall unit weight, maximum theoretical unit weight, binder, and laboratory air voids. Samples for 
referee testing shall come from representative samples obtained from the completed pavement, as directed by the Engineer.  
All referee testing shall conform to Section 325.9.  
 
The number of samples taken will be the same as specified in Section 325.9.2.3. The independent laboratory shall compile the 
test results and transmit them to both the Engineer and the contractor.  The independent laboratory shall include a report signed 
by an Engineer registered in the State of Arizona, who is experienced in asphalt concrete testing and mix design development.  
The signed report shall give an opinion that the material evaluated either does or does not comply with project specifications, 
shall clearly describe any deficiencies, and the results will be binding between all parties. 
 
325.11 MEASUREMENT: 
 
ARAC shall be measured by the ton, for the mixture actually used, which shall include the required quantities of mineral 
aggregates, filler material, asphalt-rubber binder and admixture. 
 
Application of lime water shall be measured by the square yard.  The measured area shall be the area of ARAC pavement to 
which the lime water is applied.  The measured area shall only be counted one time regardless of the number of applications 
applied to the ARAC pavement section. 
 
Except as otherwise specified, no separate measurement will be made for work required for the construction of safety edges or 
for the grading and compaction for shoulder adjustment to match the new pavement surface elevation.  The cost of this work 
shall be included in the price paid for ARAC or other related pay items.  Engineer requested imported material for shoulder 
adjustment is not included in the price paid for the ARAC. 
 
Measurement for safety edge preparation only applies to overlays of existing pavements that require the construction of a safety 
edge when none exists.  Safety edge preparation will be measured by the linear foot.  Safety edge preparation will not be 
measured when a safety edge is part of new pavement construction, pavement widening, or when overlaying an existing 
pavement that contains a safety edge. 
 
325.12 PAYMENT: 
 
Payment for asphalt milling will be as specified in Section 317. 
 
Removal of raised pavement markers, pavement repairs, and surface pavement replacements required prior to roadway overlay 
operations, will be paid for by other pay items unless otherwise specified. 
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the event that the asphalt binder coat bleeds through the fabric causing construction problems before the overlay is placed, the 
affected areas shall be sanded with a sand blotter in compliance with Section 333. Excess sand shall be removed before 
beginning the paving operation. In the event of rainfall prior to the placement of the asphaltic concrete, the fabric shall be 
allowed to dry before the asphalt concrete is placed.  
 
Turning of the paving machine or of other vehicles on the fabric shall be gradual and kept to a minimum to avoid damage to the 
fabric. Should equipment tires stick to the fabric during pavement operations, small quantities of paving asphalt concrete shall 
be broadcast on the fabric to prevent pick-up. Decrease of binder rate in order to minimize pick-up on tires is not allowed.  
 
326.8.8 Thickened Edge:  Shall be constructed in accordance with Section 321.8.8 
 
326.8.9 Safety Edge: Shall be constructed in accordance with Section 321.8.9 
 
326.8.10 Protection for Asphalt Base Course: Arterial roadway traffic shall not be allowed on a new asphalt base course that 
is less than five inches (5”) in thickness without the written consent of the Engineer. 
 
326.9 QUALITY CONTROL: 
 
It is the contractor’s responsibility to perform Quality Control monitoring and/or testing during asphalt concrete production to 
achieve the required compaction and to perform Quality Control monitoring and/or testing during asphalt concrete production 
to achieve the required mix properties.  The Engineer may obtain samples of any portion of any material at any point of the 
operations for his own use.  Also, the Engineer may order the use of any drying, proportioning and mixing equipment or the 
handling of any material discontinued which, in his/her opinion, fails to produce a satisfactory mixture. 
 
The asphalt concrete produced shall conform to the requirements of the production tolerances established in Section 326.10.  
When the asphalt concrete does not conform to the production tolerances, it shall be reported to the Engineer, and corrective 
quality control measures shall be implemented, or production shall cease immediately at no additional cost to the contracting 
Agency. 
 
Requests for referee testing as described in Section 326.11 will only be considered based on quality control test results 
performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed or a 
laboratory listed in the current ADOT Directory of Approved Materials Testing Laboratories for the set of tests in question.  
The laboratory shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel Qualifications). 
 
326.10 ACCEPTANCE: 
 
326.10.1 Acceptance Criteria:  Asphalt concrete will be divided into lots for the purpose of acceptance. A lot shall be one 
day’s production.  Each lot shall be divided into sublots of 500 ton or fraction thereof. Tests used to determine acceptance will 
be performed by a laboratory accredited by the AASHTO Accreditation Program (AAP) for the tests being performed. The 
contracting agency shall provide an appropriately accredited laboratory or laboratories to perform the acceptance testing.  
Laboratories shall use properly certified technicians in accordance with ASTM D3666, Section 7 (Personnel Qualifications). 
The acceptance laboratory will take representative samples of the asphalt concrete from each sublot to allow for testing of 
gradation, binder content, air voids, pavement thickness, and compaction of base and surface courses. Acceptance of each 
sublot will be based on the test data from the sample(s) from that sublot. All acceptance samples shall be taken using random 
locations or times designated by the Engineer in accordance with ASTM D3665.  
 
326.10.2 Gradation, Binder Content and Air Voids:  The acceptance laboratory will take a sample of the asphalt concrete in 
accordance with the requirements of Section 2 or 4 of Arizona Test Methods 104 or AASHTO T-168 from each sublot. The 
minimum weight of the sample shall be 45 pounds. Asphalt binder content and gradation shall be determined in accordance 
with AASHTO T-308 using the ignition furnace for each sublot. The acceptance laboratory is responsible for obtaining the 
necessary materials and performing an ignition furnace calibration as outlined in AASHTO T-308 for each asphalt concrete 
mixture utilized on the project. The correction factor used for each test shall be clearly indicated on the report. Reports that do 
not include the correction factor, performed as stated in the previous sentences, shall be considered invalid and not allowed to 
be used for acceptance. The bulk density for Marshall Mix designs shall be tested in accordance with AASHTO T-245. The 
bulk density for Gyratory mix designs shall be determined in accordance with AASHTO T-312. The maximum theoretical 
density shall be determined in accordance with the requirements of AASHTO T-209 including fan drying per AASHTO T-209 
Section 15. Effective voids of the laboratory compacted specimens will be determined at a minimum of once per lot in 

Revised 2019 

http://www.astm.org/cgi-bin/resolver.cgi?D3666
http://www.astm.org/cgi-bin/resolver.cgi?D3666
http://www.astm.org/cgi-bin/resolver.cgi?D3665


SECTION 326 
 

  326-7 

accordance with the requirements of AASHTO T-269. Should the testing for effective air voids not meet the “Full Payment” or 
“No Corrective Action” requirements of Table 326-5, additional testing for laboratory air voids on the remaining sublots will be 
performed as necessary to determine the extent of the deficiency.  Acceptance testing results will be furnished to the contractor 
and the supplier within five working days of receipt of samples by the acceptance laboratory.   
 
During production, the allowable deviations from the mix design gradation targets are listed in the tables below. The allowable 
production tolerances may fall outside of the mix design gradation bands. 
 

TABLE 326-3 
GRADATION ACCEPTANCE LIMITS FOR PMAC 

Sieve Size  
1 inch --- 

3/4 inch --- 
1/2 inch ±7% 
3/8 inch ±6% 

No. 8 ±6% 
No. 40 ±4% 

No. 200 ±2% 
 
If the results from a single acceptance sample fall outside of the acceptance limits in Table 326-3 as applicable, a second sample 
shall be taken and if the second acceptance sample is also outside of the acceptance limits the Contractor shall cease production 
of asphalt concrete. Production shall not begin again until calibration test results verify that adjustments made to materials or 
proportions yield a gradation that falls within acceptance limits in Table 326-3 or as applicable.  
 
If the asphalt binder content is within ± 0.50% of the mix design target value, the asphalt concrete will be paid for at the contract 
unit price. If the asphalt binder content deviates by more than ± 0.50% from the mix design target value, the deficient area will 
be evaluated within the sublot by coring one additional location at a maximum interval of 100 feet on each side of the deficient 
sample.  The asphalt content of the original deficient sample will be averaged with the asphalt binder content of the two 
additional cores to determine compliance with the acceptance requirements.  If the resulting average of the asphalt binder 
content deviates by more than ± 0.50% from the mix design target value, then Table 326-4 shall apply to the sublot.  If 
approved by the Engineer, the Contractor may obtain additional cores to assist in formulation of an Engineering Analysis, but 
the additional cores shall not be used for re-evaluating acceptance.  
 

TABLE 326-4 
ASPHALT BINDER CONTENT ACCEPTANCE AND PENALTIES 

 
Deviation from that permitted 

When the contracting agency is the 
owner: 

Payment Reduction 
($ per ton of asphalt concrete) 

When the contracting agency is not 
the owner (i.e. permits): 

 
Corrective Action 

 
Over 0.2% above that permitted 

 
Removal* or EA 

 
Removal* or EA 

Over 0.1% to 0.2% above that 
permitted 

 
$6.00 

 
EA  

Over 0.0% to0.1% above that 
permitted 

 
$2.00 

 
EA 

Within permitted range Full Payment No Corrective Action  
Over 0.0% to0.1% below that 

permitted 
 

$2.00 
 

EA 
Over 0.1% to 0.2% below that 

permitted $6.00 EA 

Over 0.2% below that permitted 
 

Removal* or EA 
 

Removal* or EA 
 
NOTES: *The Contractor shall remove and replace the entire sublot that is deficient. 
 EA = Engineering Analysis per Section 326.10.6 
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326.11 REFEREE:  
 
If the Contractor has reason to question the validity of any of the acceptance test results, the Contractor may request that the 
Engineer consider referee test for final acceptance. Any request for referee testing must describe the contractor’s reasons for 
questioning the validity of the original acceptance test results and must clearly describe which set of acceptance tests are in 
question. The engineer may either accept or reject the request for referee testing.  When referee testing is accepted the 
Contractor (at the Contractors own expense) will engage an independent laboratory accredited by the AAP or a laboratory listed 
in the current ADOT Directory of Approved Materials Testing Laboratories as appropriate the acceptance tests that are being 
questioned.  The independent referee laboratory shall use properly certified technicians in accordance with ASTM D3666, 
Section 7 (Personnel Qualifications). For the set of test results in question the referee laboratory shall perform a new set of 
acceptance tests (as required by Section 326.10 representing the area for the set of tests in question). The referee tests will 
replace the original acceptance tests that were in question.  
 
These tests may include asphalt binder content, aggregate gradation, Marshall or Gyratory unit weight, maximum theoretical 
unit weight, laboratory air voids and in-place air voids (compaction).  All referee testing shall conform to Section 326.10. 
Samples for referee testing shall come from representative samples obtained from the completed pavement, as directed by the 
Engineer.    
 
The number of samples taken will be the same as specified in Section 326.10.  The independent laboratory shall compile the 
test results and transmit them to both the Engineer and the contractor.  The independent laboratory shall include a report sealed 
and signed by an Engineer registered in the State of Arizona, who is experienced in asphalt concrete testing and mix design 
development.  The signed report shall give an opinion that the material evaluated does or does not comply with project 
specifications, shall clearly describe any deficiencies, and the results will be binding between all parties. 
 
326.12 MEASUREMENT: 
 
Asphalt concrete pavement will be measured by the ton, or by the square yard, for the mixture actually used as allowed above, 
which shall include the required quantities of mineral aggregates, asphalt binder, and mineral admixture. Measurement shall 
include any tonnage used to construct intersections, roadways, streets, or other miscellaneous surfaces indicated on the plans or 
as directed by the Engineer. 
 
Measurement for safety edge preparation only applies to overlays of existing pavements that require the construction of a safety 
edge when none exists.  Safety edge preparation will be measured by the linear foot.  Safety edge preparation will not be 
measured when a safety edge is part of new pavement construction, pavement widening, or when overlaying an existing 
pavement that contains a safety edge.  The asphalt concrete pavement measurement shall include the tonnage used to construct 
safety edges or the square yard measurement for asphalt concrete pavement will be increased by the horizontal extension of the 
safety edge beyond the roadway pavement edge. 
 
326.13 PAYMENT: 
 
The asphalt concrete measured as provided above will be paid for at the contract price per ton or square yard, as adjusted per 
Section 326.10, which price shall be full compensation for the item complete, as herein described and specified.   
 
Payment for tack coat will be by the ton diluted, based on the rate of application, as directed by the Engineer. 
 
No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent for newly constructed 
pavement having a total thickness equal to or greater than 2.5 inches.  The overrun quantity is excess tonnage above the 
tonnage calculated based on actual field measurement of area covered, design thickness, and the mix design unit weight. The 
calculations for overrun will be by individual pay item. To compensate or adjust for a thickness deficiency in an underlying 
asphalt concrete course, the Engineer may authorize a quantity increase in excess of 10 percent for a subsequent asphalt 
concrete course. In such cases, the quantity in excess of 10 percent will be paid for at the lowest unit price. 
 
Removal of raised pavement markers, pavement repars, and surface pavement replacments required prior to roadway overlay 
operations will be paid for by other pay items unless otherwise specified. Except as otherwise specified, no separate payment 
will be made for work necessary to construct thickened edges, safety edges, or other miscellaneous items or surfaces of asphalt 
concrete. 
 
Payment for safety edge preparation will be at the contract unit price for the quantities measured as described above. 

End of Section- Revised 2019 
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 334-1 

PRESERVATIVE SEAL FOR ASPHALT CONCRETE 
 
334.1 DESCRIPTION: 
 
The asphalt concrete preservative seal shall be composed of an emulsified asphalt or asphalt rejuvenate, or an asphalt sealant to 
preserve the asphalt concrete pavement. 
 
Preservative seals are applicable for asphalt pavements as directed on the plans, special provisions, or the Engineer. 
 
334.2 MATERIALS: 
 
The preservative seal shall be one of the following materials as specified by the Engineer:  
 

Type  Description     Material Conformance 
1  Rejuvenating emulsion     Section 718.1  
2  Petroleum hydrocarbon emulsion Section 718.1  
3  Acrylic polymer emulsion    Section 718.1 
4  Polymer modified rejuvenating emulsion (PMRE) Section 718.1 

Other  Diluted asphalt emulsion, CSS-1 or SS-1h  Section 713 
Asphalt Surface Sealer “Filled” asphalt surface sealer   Section 718.3 
 
334.3 CONSTRUCTION METHOD: 
 
The material shall be approved by the Engineer in accordance to this specification. The application rates, dilution and curing 
shall be directed by the Engineer in accordance with this specification. 
 
The contractor shall be responsible to clean the pavement to be treated free of trash, debris, earth or other deleterious substances 
present in sufficient quality to not interfere with the work to be performed.  
 
The application rate will be based upon a typical surface condition test site with application rate trials to determine the needed 
rate. All application rates specified in Section 718 shall be a diluted 50-50 emulsified asphalt and water, except as 
recommended by the manufacturer for Type 2 and Asphalt Surface Sealer.  Any over applied seal will be sanded as directed by 
the Engineer. Application equipment shall be in accordance with Section 330. 
 
Before opening a treated area to traffic, the surface shall be checked for slipperiness and/or tackiness. If the treated portion of 
the roadway must be opened to traffic prior to the disappearance of slipperiness and/or tackiness, the surface shall be sanded 
with a minimum of 1 ½ pounds per square yard or as directed by the Engineer. Sand Blotter shall comply with Section 333. 
 
334.4 MEASUREMENT: 
 
Preservative seal for asphalt concrete will be measured by the gallon or ton applied.  
 
334.5  PAYMENT: 

Payment will be made on the basis of the unit price bid in the proposal. Payment shall be full compensation for preservative seal 
complete and in place. 
 

- End of Section - 
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PLACEMENT AND CONSTRUCTION OF HOT ASPHALT-RUBBER SEAL 
 

335.1 DESCRIPTION: 
 
This work shall consist of applying an application of asphalt-rubber binder, a combined mixture of hot paving grade asphalt and 
crumb rubber modifier. It shall be immediately covered with a cover material.   
 
The work involves furnishing and placing all materials on existing pavement surfaces in accordance with this specification. 
 
335.2 MATERIALS: 
 
The asphalt-rubber binder shall comply with Section 717. Sand Blotter shall comply with Section 333. Cover material shall be 
precoated and comply with Section 716.  Fog seal coats shall comply with Section 333. 
 
335.2.1 Certification and Quality Assurance:  Prior to application, the Contractor shall submit certification of compliance to 
the Engineer at least 7 days prior to application for all materials to be used in the work. For example:  Asphalt-rubber binder 
designs (Section 717), cover material test results (Section 716), sand blotter material (Section 333), fog seal coats (Section 
333), and any additional materials used on the project.  
 
335.3 EQUIPMENT: 
 
335.3.1 General:  The method and equipment for combining the crumb rubber modifier and hot paving grade asphalt shall be 
so designed and accessible that the Engineer can readily determine the percentage by weight of each of two materials being 
incorporated into the mixture. 
 
All equipment shall meet requirements of Section 330 with the following modifications: 
 
(A) Pneumatic-tired rollers:  At least three pneumatic-tired rollers shall be used. Each roller shall carry a minimum of 5,000 
pounds on each wheel and a minimum of 90 psi in each tire. Rollers shall not travel in excess of 12 mph. 
 
(B) Distributor:  The distributor must be equipped with a mechanical mixing device. 
 
335.3.2 Mechanical Pre-Blender:  Crumb rubber modifier and the hot paving grade asphalt for the asphalt-rubber binder may 
be pre-blended prior to introduction of the blend into the distributor. 
 
The mechanical pre-blender shall be equipped with an asphalt totalizing meter in gallons and a flow rate meter in gallons per 
minute. 
 
335.4 MIXING: 
 
Mixing shall be done in accordance with Section 717. Application shall proceed immediately upon the asphalt-rubber binder 
requirements being met.  
 
335.5 CONSTRUCTION: 
 
Prior to placing the hot asphalt-rubber binder, soil and other objectionable materials shall be removed from the pavement 
surface. 
 
The application rate of the hot asphalt-rubber binder shall be 0.55 to 0.70 gallons per square yard or as directed by the Engineer 
based on field conditions. Material shall be applied at temperatures of 350 degrees F. to 400 degrees F. The application of the 
cover material shall follow as close as possible behind the distributor truck. 
 
The cover material shall be preheated immediately prior to application and precoated as specified in Section 716 - 
PRECOATED. The temperature of the precoated chips shall be in accordance with Section 330. 
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PAVEMENT MATCHING AND SURFACING REPLACEMENT 
 
336.1 DESCRIPTION: 
 
This specification identifies requirements for removing and replacing or widening pavement and replacing other surfacings 
within public rights-of-way. 
 
Asphalt concrete roadway trench repairs shall be constructed in accordance with Type A, B, or T-Top trench repair of Detail 
200-1 and as indicated on the plans or in the special provisions. 
 
Trench repairs for unpaved alleys, roadways, and designated future roadway prism shall be constructed in accordance with 
Type E trench repair of Detail 200-1.   
 
Trenching into portland cement concrete pavement, sidewalk, or other concrete flatwork shall require complete joint to joint 
replacement of damaged panels unless an alternative repair is required by contract documents or is authorized in writing by the 
Engineer.       
 
Surface replacement in the right-of-way not in paved roadways shall be constructed in accordance with Type D trench repair of 
Detail 200-1 and as indicated on the plans or in the special provisions. 
 
Temporary pavement replacement shall be constructed as required herein. 
 
Asphalt pavements to be matched by construction of new pavements adjacent to or at the ends of a project shall be milled or saw 
cut in accordance with these specifications and where shown on the plans. 
 
Pavement and surfacing replacement within ADOT rights-of-way shall be constructed in accordance with their permits and/or 
specification requirements. 
 
336.2 MATERIALS AND CONSTRUCTION METHODS: 
 
Materials and construction methods used in the replacement of pavement and surfacing shall conform to the requirements of all 
applicable standard details and specifications, latest revisions. 
 
336.2.1 Pavement Widening or Extensions: Existing pavements which are to be matched by pavement widening or pavement 
extension shall be trimmed to a neat true line with straight vertical edges free from irregularities with a device specifically 
designed for this purpose.  
 
Existing asphalt pavement shall be cut and trimmed after placement of required ABC and just prior to placement of asphalt 
concrete for pavement widening or extension, and the trimmed edges shall have tack coat applied to the vertical edges 
immediately prior to constructing the new abutting asphalt concrete pavement. No extra payment shall be provided for these 
items and all costs incurred in performing this work shall be incidental to the pavement widening or extension.  
 
The location of longitudinal match points shall depend on the type of asphalt joint being constructed (full depth or offset) and 
the location of the pavement lane striping to be in place at completion of construction.  Full depth longitudinal joints shall be 
located within one foot of a post construction lane line stripe or within the center two feet of a post construction travel lane.  
The location restriction for full depth longitudinal joints does not apply to multi-layer pavements when a vertically offset joint 
with the existing pavement is constructed.  An acceptable offset joint shall have at least a six-inch horizontal offset with the 
nearest joint in the underlying asphalt layer.  An offset joint may be obtained by edge milling to a depth that meets the 
minimum lift thickness identified in Section 710 for the asphalt surface course to be placed.  
 
The exact point of matching, termination, and overlay may be adjusted in the field by the Engineer or designated representative. 
 
336.2.2 Pavement to be Removed: Existing asphalt pavement to be removed for trenches or for other underground 
construction or repairs shall be cut by a device capable of making a neat, straight and smooth cut without damaging adjacent 
pavement that is not to be removed. The Engineer's decision as to the acceptability of the cutting device and manner of 
operation shall be final.  
 
In lieu of cutting trenches across driveways, curbs and gutters, sidewalks, alley entrances, and other types of pavements, the 
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Contractor may, when approved by the Engineer, elect to tunnel or bore under such structures and pavements. 
 
When installations are within the street pavement and essentially parallel to the center-line of the street, the Contractor, with 
approval of the Engineer, may elect to bore or tunnel all or a portion of the installation. In such installations, the seal coat 
requirements, as discussed in Section 336.2.4, will be modified as follows: 
 

(A) If the pavement cuts (bore pits, recovery pits, etc.) are 300 feet or more apart, the bore or tunneled distance will not be 
considered as part of the open trench and the seal coat will not be required.  
 
(B) If the pavement cuts (bore pits, recovery pits, etc.) are less than 300 feet apart, the distance between the cuts will be 
considered the same as a trench cut and the distance will be added to any trench cut distances. 

 
Pavement removal limits when replacing existing curb or gutter shall be as follows. For curb or gutter replacement adjacent to 
a designated bike lane or paved shoulder area wider than three feet, the asphalt pavement removal and replacement shall extend 
to within 6 inches of the travel lane edge stripe.  For curb or gutter replacement when no travel lane edge stripe exists, the 
asphalt pavement match point shall extend two feet or less from the pavement edge into the vehicle travel lane.  
 
Asphalt pavement damaged by the Contractor during trenching or other activities shall be removed after adjacent aggregate 
base has been placed and compacted and prior to placement of the adjacent permanent pavement.  The replacement of the 
damage asphalt pavement shall occur at the same time as the permanent pavement replacement is constructed. 
 
336.2.3 Temporary Pavement Replacement: Temporary pavement replacement, as required in Section 601, may be with 
cold-mix asphalt concrete, with a minimum thickness of 2 inches, using aggregate grading in accordance with Marshall mix 
design of Section 710. Permanent pavement replacement shall replace temporary repairs within 5 working days after 
completion of temporary work. 
 
Temporary pavement replacement shall be used in lieu of immediate placement of single course permanent replacement or the 
first course of two course pavement replacement only on transverse lines such as spur connections to inlets, driveways, road 
crossings, etc., when required by the Engineer, by utilities or others who subcontract their permanent pavement replacement, 
under special prior arrangement; or for emergency conditions where it may be required by the Engineer. Temporary pavement 
replacement shall be placed during the same shift in which the backfill to be covered is completed. 
 
Rolling of the temporary pavement replacement shall conform to the following: 
 
(A) Initial or breakdown rolling shall be followed by rolling with a pneumatic-tired roller. Final compaction and finish rolling 
shall be done by means of a tandem power roller. 
 
(B) On small areas or where equipment specified above is not available or is impractical, the Engineer will approve the use of 
small vibrating rollers or vibrating plate type compactors provided comparable compaction is obtained. 
 
The surface of the temporary pavement shall be finished flush with the adjacent pavement. 
 
336.2.4 Permanent Pavement Replacement and Adjustments: 
 
336.2.4.1 Permanent Asphalt Pavement Replacement: All asphalt pavement replacement shall match gradation and 
thickness of the existing pavement.  Immediately preceding the placement of permanent pavement the density of the base 
material shall comply with requirements of Table 601-2.  Asphalt concrete pavement shall be compacted to the same density 
specified in Section 321. The compacted thickness of all courses shall conform to the recommended thicknesses of Table 710-1. 
 
Unless otherwise noted, asphalt concrete pavement replacement shall comply with the following: 
 
(A) Single course pavement replacement shall consist of a 1/2" or 3/4” mix in accordance with Section 710. 
 
(B) The base course(s) of a multi-course pavement replacement shall consist of a 3/4” mix in accordance with Section 710. 
 
(C) The surface course of a multi-course pavement replacement shall consist of a 3/8” or 1/2" mix in accordance with Section 
710  to match the existing surface.  
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(D) Where the base course is to be placed with non-compactive equipment, it shall be immediately rolled with a 
pneumatic-tired roller.  
 
(E)  Pavement replacement over trenches where the pavement replacement width is 6 feet or more, all courses shall be placed 
with self-propelled spreading and compacting equipment. When the pavement replacement width is from 6 to 8 feet, 
self-propelled spreading and compacting equipment shall not be wider than 8 feet.  
 
(F)  Placement of the surface course is to be by means which will result in a surface flush with the existing pavement.  The 
pavement replacement surface shall not vary more than 1/4 inch from the lower edge of a straightedge placed across the 
replacement pavement surface between edges of the existing matched surfaces. When the pavement replacement includes 
replacement of the roadway crown, the surface smoothness shall comply with requirements of Section 321. 
 
(G)  Pavement replacement extending to the edge of asphalt pavement not abutting concrete shall have a safety edge or 
thickened edge constructed per Detail 201 as deemed appropriate by the local jurisdiction.  
 
For trench cuts, pavement widening, or other partial pavement installations greater than 300 feet in length the entire area shall 
be slurry seal coated in accordance with Section 332 or as otherwise specified. The seal coat shall extend from the edge of 
pavement or lip of gutter to the street centerline except that on residential streets less than 36 feet face to face of curb and where 
the pavement patch straddles the centerline, the entire width of street shall be seal coated. 
 
In lieu of placing the seal coat as required previously, and with approval of the local jurisdiction, the Contractor may deposit 
with the Street Maintenance Department for credit, a negotiated agreed upon amount. The Street Maintenance Department will 
incorporate this work into their street maintenance program. 
 
336.2.4.2 Adjustments: When new or existing manholes, valves, survey monuments, clean outs, etc. fall within the limits of 
the permanent pavement replacement as discussed in this Section, the Contractor shall be responsible for adjusting the various 
items to the new pavement surface.  
 
The Contractor shall coordinate with the Engineer and with representatives of the various utilities regarding the adjustment and 
inspection of the work. The Contractor shall be responsible for obtaining and complying with all specifications, special 
requirements, and details for the adjustment of utility company facilities. When adjusting the Agency’s utilities, survey 
monuments, etc., the adjustment will comply with these specifications and details. 
 
The work will be done in compliance with OSHA standards and regulations regarding confined space entry. The Contractor 
shall remove all material attached to the lids and/or covers including that of prior work. The method of removal shall be 
approved by the Engineer and/or the Utility Representative.  
 
336.3 TYPES AND LOCATIONS OF TRENCH SURFACE REPLACEMENT: 
 
Trench backfill shall be in place and compacted to the density required in Table 601-2 prior to the placement of the asphalt 
concrete structural section or other surfacing. 
 
Laying a single course or the base course(s) of the asphalt concrete pavement replacement for trenches shall never be more than 
1320 feet behind the ABC placement for the pavement replacement. 
 
Type of surface replacement required for trenches shall be as noted on the plans or special provisions and construction shall be 
in accordance with Detail 200-1 and 200-2.  If a trench repair type is not noted on the plans or specified in the special 
provisions, the following criteria will govern: 
 
Type A trench repair will be used for all asphalt concrete paved streets where the excavation is essentially longitudinal or 
parallel to traffic. Full depth longitudinal joints shall not be located within forty-eight inches (48”) of an asphalt pavement edge 
or within a lane wheel path.  The lane wheel path for a traffic lane is the entire lane width except the area within one foot of a 
traffic lane line stripe and except the center two feet of the lane.  The lane wheel path for a designated bike lane is the entire 
lane width except the area within six inches (6”) of a bike lane edge stripe.  When the surface match point is located within 48” 
of an asphalt pavement edge, all asphalt surfacing shall be removed to the asphalt edge, the replacement surfacing shall extend 
to the asphalt edge.  The traffic lane wheel path restrictions for full depth longitudinal joints do not apply for offset joints that 
provide at least a six-inch horizontal offset between the surface course joint and the joint in the underlying asphalt layer.  The 
depth of the asphalt surface course shall be equal to or greater than the minimum thickness recommended in Table 710-1. 
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T-Top trench repair will be used where the excavation is essentially transverse or not parallel to traffic, including trenches that 
go through an intersection.  
 
Type B trench repair shall only be used when specified by the local jurisdiction. 
 
Type D trench repair will be used to repair surfaces other than asphalt concrete or portland cement concrete pavement. The 
surface replacement shall be of a like type and depth as the existing material, compacted to the densities required in Section 
601.   
 
Where a longitudinal trench is partly in pavement, the pavement shall be replaced to a neat straight line located at the outer 
limits of the existing pavement.  
 
Where asphalt pavement replacement extends to an uncurbed asphalt edge, the agency designated edge treatment shown in 
Detail 201 (Type A, Type B, or Safety Edge) shall be installed. 
 
Where a trench is in a landscaped or graded area outside of pavement, no special surface treatment is required except as 
indicated by plans or specifications. 
 
336.4 MEASUREMENT: 
 
Measurement for surface replacement shall be by the square yard, based on actual field measurement of the area covered except 
as noted below.  
 
(A) In computing pay quantities for surface replacement of Type B trench repair, the default pay width will be based on the 
dimension calculated from Table 601-1 for the “Maximum Width at Top of Pipe Greater Than O.D. of Barrel.”  The pay width 
will be adjusted to the minimum required field width when relocation of the pavement match point is due to the remnant 
requirement or when pavements less than 4” thick are required to be adjusted outside of a wheel path. 
 
(B) In computing pay quantities for surface replacement of a T-Top or Type A trench repair, the default widths will be based on 
the dimension calculated from Table 601-1, for the “Maximum Width at Top of Pipe Greater Than O.D. of Barrel” plus 24 
inches.  The pay width will be adjusted to the minimum required field width when relocation of the pavement match point is 
due to the remnant requirement or when pavements less than 4” thick are required to be adjusted outside of a wheel path.  In all 
cases, the minimum pay width for T-Top or Type A surface replacement shall be 48 inches. 
 
(C) In computing pay quantities of surface replacement for Type D trench repair, pay widths will be based on the dimension 
calculated from Table 601-1 for the “Maximum Width at Top of Pipe Greater Than O.D. of Barrel.” In all cases, the minimum 
pay width for Type D surface replacement shall be 48 inches. 
 
(D) Where a longitudinal trench is partly in asphalt pavement, pay quantities shall not exceed actual pavement replacement 
quantities.  The measurement shall be the area as allowed for the respective Type A or Type B trench repair limited to that 
portion located within the existing pavement. The minimum 48 inch pay width for the Type A pavement replacement does not 
apply when the trench is partially in pavement. 
 
(E) The length of pavement and surfacing replacement shall be measured through any manhole, valve box, or other structure 
constructed in the pipe line, and any pavement or surface replacement and/or seal treatment in excess of the trench repair width 
shall be considered and included in the bid item for such structure. 
 
(F)  Any pavement replacement in excess of the specified pay widths necessitated by the installation of valves, tapping sleeves 
and valves, valve by-passes, and concrete thrust blocks shall be included in the bid price for these items. 
 
(G)  Measurement of pavement and surfacing replacement shall be made along the finished surface excluding any extra 
replacement required due to Contractor caused damage.  The measured quantity shall be computed to the nearest square yard. 
 
(H) No separate measurement or payment will be made for the required construction of a Detail 201 edge treatment.
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SURVEY MONUMENTS 
 
405.1 DESCRIPTION: 
 
This work shall consist of furnishing and installing survey monuments at the locations shown on the plans or directed by the 
Engineer. The work also includes the preparation and recording of a corner record or results of survey in accordance with the 
Arizona State Board of Technical Registration requirements.  
 
Monuments shall conform to the standard details or details shown on the plan. 
 
405.2 MATERIALS: 
 
The concrete portion of monuments shall be constructed in accordance with the provisions in Sections 725 and 505. Concrete 
shall be Class B. 
 
Brass caps for survey monuments shall be furnished by the Contractor unless otherwise specified. 
 
405.3 CONSTRUCTION: 
 
Monuments may be cast in drilled holes without the use of forms. 
 
Survey monuments shall be set vertically in the ground.  
 
The brass cap assembly shall be firmly embedded in the concrete cylinder before the concrete has acquired its initial set. The 
concrete cylinder shall be so located that, the reference point will fall within a 1 inch circle in the center of the brass cap. 
 
The tops of survey monument covers shall be set flush with the pavement surface. 
 
405.4 MEASUREMENT: 
 
Survey monuments will be measured by the number of units of each type of monument constructed and accepted.  
 
405.5 PAYMENT: 
 
Payment for monuments will be at the contract unit price and shall include full compensation for furnishing all labor, materials, 
tools, equipment and incidentals, and for doing all the work involved in constructing the monuments, complete in place, as 
shown on the plans or as directed by the Engineer including preparing and recording a corner record or results of survey. 
 

– End of Section – 
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PRECAST SAFETY CURBS 
 
410.1 DESCRIPTION: 
 
This work shall consist of furnishing and installing precast safety curbs as shown on standard details or as detailed on the plans, 
or as directed by the Engineer. 
 
410.2 MATERIALS: 
 
Portland cement concrete shall be Class A, conforming to the applicable requirements of Section 725. 
 
Steel reinforcing shall conform to the requirements of Section 727. The dimensions of the precast curb shall be as indicated on 
the plans and standard details. 
 
Dowels shall conform to ASTM A615 plain, intermediate grade, 1/2 inch round by 24 inches. 
 
Mastic may be either a fiberized mastic cement or an epoxy cement. The Contractor shall submit to the Engineer, the type of 
mastic and manufacturer's recommended procedures for use, within 10 days after the date of award of contact which will enable 
the Engineer to determine that the proposed material is acceptable. 
 
410.3 CONSTRUCTION METHOD: 
  
Back of safety curbs shall be set at the property line unless otherwise shown on the plans. Curbs shall be kept a minimum 
distance of 5 feet from driveways. 
 
Precast safety curb installed on natural earth or gravel surfaces shall be secured in place with a minimum of 2 steel dowels 
through each curb. A minimum 12 inches diameter by 12 inches deep Class B concrete cylinder or approved equal shall be 
poured in place around each dowel. 
 
Precast safety curb installed on Portland cement concrete or asphalt concrete surfaces shall be bedded in a continuous layer of 
mastic cement under its complete base area and secured with a minimum of 2 steel dowels driven through the safety curb. 
 
Dowels shall extend into the sub-surface and/or concrete cylinder a minimum of 18 inches. When installed, the top of each 
dowel shall be flush with the top of the safety curb. 
 
The Engineer will verify locations of all safety curbs in the field at time of construction. 
 
410.4 MEASUREMENT: 
 
Measurement will be the number of safety curbs furnished and installed, complete in place. 
 
410.5 PAYMENT: 
 
Payment will be made at the unit price bid each in the proposal for the following: 
 
(A) Safety curbs installed on natural earth or gravel. 
(B) Safety curbs installed on Portland cement concrete. 
(C) Safety curbs installed on asphalt concrete. 
 

- End of Section - 
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affidavit must provide the name of the manufacturer’s representative witnessing the pipe installation. 
 
601.6 PAVEMENT REPLACEMENT AND SURFACE RESTORATION: 
 
601.6.1 Grading:  The Contractor shall do such grading in the area adjacent to backfilled trenches and structures as may be 
necessary to leave the area in a neat and satisfactory condition approved by the Engineer. 
 
601.6.2 Restoring Surface:  All streets, alleys, driveways, sidewalks, curbs, or other surfaces, in which the surface is broken 
into or damaged by the installation of the new work, shall be resurfaced in kind or as specified to the satisfaction of the Engineer 
in accordance with Section 336. 
 
601.6.3 Cleanup:  The job site shall be left in a neat and acceptable condition. Excess soil, concrete, etc., shall be removed 
from the premises.  
 
601.6.4 Temporary Pavement:  The Contractor shall install temporary asphalt pavement or the first course of permanent 
pavement replacement in accordance with Section 336 immediately following backfilling and compaction of trenches that have 
been cut through existing pavement.  Except as otherwise provided in Section 336, this preliminary pavement shall be 
maintained in a safe and reasonably smooth condition until required backfill compaction is obtained and final pavement 
replacement is ordered by the Engineer. Temporary paving removed shall be hauled from the job site and disposed of by the 
Contractor at no additional cost to the Contracting Agency. 
 
601.7 PAYMENT: 
 
No pay item will be included in the proposal or direct payment made for trench excavation, backfilling, compaction, or 
placement of temporary pavement. The cost of these features of the work shall be included in the unit price per linear foot for 
furnishing and laying pipe.  
 

- End of Section - 
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TRENCHLESS OR OPEN CUT INSTALLATION OF STEEL CASING 
 
602.1 DESCRIPTION: 
 
The Contractor shall furnish all labor, material and equipment as required for the installation of steel casing by a) Trenchless 
operation; using horizontal earth auger boring, hand tunneling or pipe ramming, or b) Open Cut operation; using trenching, 
placement and backfill for the protection of underground utilities. 
 
602.2 MATERIALS: 
 
602.2.1 Steel Casing Fabrication:  
 
Steel casing shall conform to ASTM A283 Grade C, ASTM A252 Gr.2, ASTM A53, ASTM A139, (American Petroleum 
Institute “API” Specification) API 5L Gr B, API 5L X42 or API 5L X52.  Welding shall use matching filler metal 
requirements as listed in AWS D1.1 Table 3.1.  Shop and field joints shall be welded in accordance with AWS D1.1/D1.1M.  
Welding shall be performed by AWS D1.1 qualified personnel.  
 
602.2.2 Steel Casing Wall Thickness:  The minimum wall thickness for steel casings shall be in accordance with Table 
602-1. 

 
Table 602-1 

Casing Diameter (inches) Minimum Wall Thickness (inches) 
8 .322 
10 .365 

12, 16, 18, 20, 24, 30 and 36 .375 
42, 48 .500 
54, 60 .625 

66, 72, 78 .750 
84 and up 1.00 

 
602.2.2.3 Steel Casing Diameter for Trenchless Installations: The steel casing for pressurized carrier pipes shall be a 
minimum of 12-inches larger than the largest outside dimension of the carrier line, (including pipe bells and flanges) or the size 
indicated on the plans, whichever is greater. 
 
Unless otherwise directed by the Contracting Agency or by special design, the steel casing for gravity carrier pipes shall be a 
minimum of 18-inches larger than the largest outside dimension of the carrier line, (including pipe bells and flanges) or the size 
indicated on the plans, whichever is greater. 
 
602.2.2.4 Steel Casing Diameter for Open Cut Installations: The steel casing for pressurized carrier pipes shall be a 
minimum of 6-inches larger than the largest outside dimension of the carrier line, (including pipe bells and flanges) or the size 
indicated on the plans, whichever is greater. 
The steel casing for gravity carrier pipes shall be a minimum of 12-inches larger than the largest outside dimension of the 
carrier line, (including pipe bells and flanges) or the size indicated on the plans, whichever is greater. 
 
602.3 TRENCHLESS OPERATION: 
 
Before starting operations, the Contractor shall submit in accordance with Section 105.2, detailed shop drawing of the bore pit 
and receiving pit shoring, bulkheads, carrier pipe installation method, and welder certifications. The contractor shall submit a 
letter of certification for the casing listing conformity to 602.2.1 and the ASTM or API stenciled on the outside matching the 
certification letter.  The contractor shall submit a procedure detailing the trenchless installation method selected from 602.1 to 
be used for the project, if a geotechnical report is not available in the contract documents, the contractor shall define the soil 
limitation for the method selected.   
 
The bore and reception pits for the trenchless operation shall be shored to safeguard existing sub-structures and surface 
improvements and to protect against ground movement.  Survey of the bore alignment shall be taken prior to the installation of 
steel casing and taken after the installation of steel casing and shall be presented to the engineer. 
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Steel casing larger than 36-inches grout connections shall be provided at a maximum spacing of every 20-feet located at 12 
o’clock in the steel casing.  Upon completion of the boring operation, the contractor shall inspect each grout hole to determine 
if grouting is required, any gap greater than 2-inches outside the casing will require the boring contractor to grout fill the gap.  
After grouting the grout holes shall be closed with a threaded plug.  The grout shall be a flowable fill. 
 
Steel casing 36-inches and smaller installed by horizontal earth auger boring, hand tunneling or pipe ramming will not require 
outside grouting unless caving or earth movement occurs.  
 
Unexpected loose soil conditions that do not accommodate the method submitted by the contractor, (horizontal earth auger 
boring, hand tunneling or pipe ramming), shall be brought to the agency attention to determine further course of action.  
Contractor shall stop boring until an alternative method is mutually agreed on.    
 
602.4 DEWATERING: 
 
Any water encountered during the operation shall be disposed of by the Contractor in a manner that will not damage public or 
private property or create a nuisance or health problem. The cost of furnishing pumps, pipes and equipment for dewatering shall 
be considered incidental to the work and no additional payment shall be made. 
 
602.5 CARRIER PIPE PLACEMENT: 
 
The tolerances allowed for the alignment and grade of carrier pipe shall comply with requirements of Section 610, 615 or 618 as 
applicable.  The Contractor shall be responsible to obtain the required line and grade for the carrier pipe, the carrier pipe shall 
not contact or rest on the casing. 
 
Pressurized carrier pipes, (i.e. water, gas, force main) shall be placed using casing spacers, wood skids or steel pipes for rails. 
Casing spacers shall be installed 3 per joint minimum with 8-foot maximum spacing. The annular space between the casing and 
carrier line shall be left empty unless otherwise directed.  When the annular space is to be filled, 3/8-inch pea gravel shall be 
used.   
 
Gravity carrier pipes, (i.e. sewer, storm drain, irrigation) shall be placed using grade casing spacers, wood skids or steel pipes 
for rails.  The annular space between the casing and carrier line shall be left empty unless otherwise directed.  When the 
annular space is to be filled, 3/8-inch pea gravel shall be used.   
 
Bulkheads consisting of brick and mortar or concrete shall be constructed on the ends of the casing; bulkheads shall be a 
minimum of 8-inches thick.  Alternative casing end closures may be substituted for brick and mortar or concrete bulkheads if 
approved by the engineer. 
 
PVC conduits for dry utilities, (i.e. communications, fiber, electric) shall be placed using non-metallic PVC casing spacers.  
The annular space between the casing and carrier line shall be filled as indicated in the contract documents.     
 
After completing the carrier pipe installation, the Contractor shall remove all loose and disturbed material in the bore pits and 
backfill the pits in accordance with Sections 601 and 336. 
 
602.6 MEASUREMENT AND PAYMENT: 
 
Measurement for steel casing shall be the number of horizontal linear feet from the end of casing in the bore pit to the end of 
casing in the reception pit; or from the beginning of the placed casing to the end of placed casing for an open cut installation. 
Payment for steel casing shall be full compensation for furnishing all labor, material, tools, and equipment required for the 
installation of steel casing, complete in place including but not limited to placement of carrier pipe, annular space fill material 
(when required), bulkheads, and the excavation and backfilling of pits.  Payment for steel casing does not include payment for 
the carrier pipe. A separate payment will be made for the carrier pipe and any required testing of the carrier pipe.  
 
 

- End of Section -
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PLACEMENT OF CONTROLLED LOW STRENGTH MATERIAL 
 
604.1 DESCRIPTION: 
 
The work covered by this specification consists of furnishing all materials, labor and equipment for the placement of controlled 
low strength material (CLSM). 
 
The type of backfill to be used shall be as specified in the special provisions, plans or by the Engineer. 
 
The following is a brief description of the types of CLSM and their intended uses: 
 
1/2 SACK: General trench backfill in areas where future excavation into the backfill with conventional hand tools is 
anticipated or in areas of low loading such as streets, parking areas, behind retaining walls, etc.  
 
1 SACK: General trench backfill and backfill behind retaining walls where additional strength is required above that of 1/2 
sack CLSM.  
 
1-1/2 SACK: Structural backfill under foundations and as thermal fill and/or mechanical protection of duct banks and conduits. 
 
2 SACK:  General pipe bedding and encasement around vitrified clay pipe. 
 
604.2 MATERIALS: 
 
CLSM shall conform to the requirements of Section 728. Ready-mixed concrete shall not be used in lieu of CLSM without prior 
approval from the Engineer and shall be subject to rejection. 
 
604.3 PLACEMENT: 
 
The controlled low strength material shall be placed directly into the excavation.  The CLSM shall be placed in a uniform 
manner that will prevent voids in or segregation of the material.  Foreign material which falls into the trench prior to and 
during placing of the CLSM shall be immediately removed.  The CLSM shall have consistency, workability, plasticity, flow 
characteristics and pumpability (when required) such that the material when placed is self-compacting.  Mechanical 
compaction or vibration may be used to consolidate around structures, pipes, multiple conduits, etc., otherwise no mechanical 
compaction or vibration shall be required. The total elapsed time between the initial addition of water to the CLSM and the 
completed placement shall not exceed 90 minutes. 
 
When CLSM is used for backfill around pipes or conduits, the CLSM shall be placed equally on both sides of pipe or conduit to 
prevent lateral displacement.  Also, the CLSM shall be placed in lifts.  The height of each lift shall not exceed the depth that 
will cause floating of the pipe or conduit.  When placing the CLSM in greater lift depths, sufficient anchorage shall be 
provided so the pipe or conduit will not float. 
 
Where CLSM is used for backfill around pipes or conduits with a depth less than 20 feet, the width of the excavation shown on 
the plans or in Section 601 may be reduced so that the minimum clear distance between the outside of the pipe or conduit and 
the side of the excavation (each side) shall be 12 inches for pipes or conduits 42 inches and larger, 6 inches for pipes or conduits 
between 4 inches and 42 inches and 3 inches for pipes or conduits 4 inches and smaller. 
 
When CLSM is used behind retaining walls, the depth of each lift shall be limited so it will not induce hydraulic loads greater 
than the design loads. 
 
For long trenches or installations which require a large amount of CLSM, bulkheads of wood, dirt, sand bags, etc. can be used 
to control the material’s flowability.  The bulkhead shall be removed prior to the continuation of the backfilling. 
 
CLSM shall NOT be permitted to come in contact with any aluminum, copper or brass materials, e.g., aluminum pipes or 
culverts, copper water pipe, saddles, fittings, etc.  Protection shall be any combination of the following: place a layer of 
noncorrosive material around the pipe e.g., native material, import material, etc. or provide a protective covering or wrapping 
such as polyethylene wrap per Section 610.6.  Pipes smaller than 4 inches can be completely wrapped with tape as per Section 
610.6 or approved equal.  
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610.4.2 Laying Pipe:  No water main shall be deflected, either vertically or horizontally, in excess of that recommended by 
the manufacturer of the pipe or coupling. 
 
If adjustment of the position of a length of pipe is required after it has been laid, it shall be removed and rejoined as for a new 
pipe. 
 
Curb stops with flushing pipes or fire hydrants shall be installed at the ends of dead-end mains according to standard details. 
 
Thrust blocks shall be installed in accordance with this specification. 
 
Valve boxes and covers shall be according to standard details. 
 
Ductile iron pipe shall be installed in accordance with this specification and pipe and fittings shall be in accordance with 
Section 750. 
 
PVC C-900 pipe shall be installed in accordance with AWWA C900 and Section 601. 
 
610.4.3 Blocking and Restraints:  All pipe lines, valves and fittings 16 inches and smaller in diameter shall be blocked with 
concrete thrust blocks in accordance with standard details. Thrust block areas for pipe, valves and fittings larger than 16 inches 
in diameter shall be installed per details shown on the plans.  The areas stipulated in the standard details are minimums and 
shall not be decreased. 
 
If irregular soil or pressure conditions are encountered, a thrust block design revision or an alternate joint restraint system may 
be required by the Engineer. 
 
When restrained/welded joints are specified to resist thrust forces, blocking is not required. 
 
With the Engineers approval, restrained/welded joints may be used in lieu of thrust blocks. 
 
Where restrained joints are specified on mains sixteen (16) inches in diameter and smaller, ductile iron pipe shall be used with 
an approved joint restraint method. 
 
On mains sixteen (16) inches in diameter and larger where plans specify welding joints and where ductile iron pipe is furnished, 
joints shall be restrained by an approved joint restraint method for the distance specified. 
 
610.4.4 Maintain Pipe Cleanliness / Pipe Cleaning:  The interior of all pipe and fittings shall be kept as free as possible of all 
dirt and foreign material at all times, until the pipe is placed in the new line. 
 
Every precaution shall be taken to prevent foreign material from entering the pipe. When on the project site, the ends of the pipe 
section shall be plugged, wrapped or tarped at all times when pipe laying is not in progress, which includes storage and staging 
at the site.  The pipe shall be stored on a pallet, blocking or other means to prevent foreign materials from entering the pipe. 
The pipe line shall be protected by a water-tight plug or other means approved by the Engineer when the pipe is in the trench if 
pipe laying is not in progress. 
 
If in the opinion of the Engineer, the pipe contains dirt that will not be removed during the flushing operation; the interior of the 
pipe shall be cleaned and swabbed, as necessary, with a .005 to .010 percent chlorine solution. 
 
If the Contractor or pipe-laying crew cannot install the pipe in the trench without getting earth into it, the Engineer may require 
that, before lowering the pipe into the trench, a heavy, tightly woven canvas bag of suitable size be placed over each end of the 
pipe and left there until the connection is to be made to the adjacent pipe. 
 
At the close of each day's work, and at times when pipe laying is not in progress, the open ends of the pipe shall be closed by a 
watertight plug or other means approved by the Engineer.  Joints of all pipe in the trench shall be completed before the work is 
stopped. If water is in the trench, the seal shall remain in place until the trench is pumped dry.  
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610.4.5 Testing: Hydrostatic testing shall be in accordance with Section 611. After pressure testing and before placing in 
service, all water lines shall be disinfected. Disinfection shall be accomplished in accordance with Section 611. All corporation 
stops used for testing and chlorination shall be left in the pipe line with the stop closed and all connecting pipe removed. 
 
610.5 SEPARATION: 
 
610.5.1 General:  Water lines and sewer lines shall be separated to protect water lines from contamination by sewer lines.   
 
The angle of a water line and sewer line crossing shall be limited to between (45) forty-five degrees and (90) ninety degrees. 
Intersection angles of less than (45) forty-five degrees shall not be allowed. 
 
Separation distances are measured from the outside diameter of the water or sewer line, or the centerline of a manhole.  
 
When water and sewer lines cannot meet separation requirements, extra protection is required as described in Subsection 
610.5.5 and shown in Standard Details 404-1, 404-2 and 404-3. Alternate construction techniques, materials, and joints shall be 
reviewed and approved by the Contracting Agency and Maricopa County Environmental Services Department. 
 
Extra protection requirements for line crossings are measured from the closest outside surfaces of the sewer and water line. 
 
Water line service connections to individual building supply and distribution plumbing shall not be placed below sewer lines, 
and shall otherwise comply with the separation requirements of the applicable plumbing code as applied by the Agency 
(Administrative Authority).  Methods described for extra protection do not apply to these service lines. 
 
Water and sewer lines shall not be constructed parallel within a common trench. 
 
610.5.2 Water Line Separation from Gravity Sewer Lines: Water lines shall not be placed within two (2) feet horizontal and 
one (1) foot vertical above and two (2) feet vertical below gravity sewer lines. 
 
Extra protection is required where a water line is placed within six (6) feet horizontal and two (2) feet vertical above a gravity 
sewer line. 
 
Extra protection is required where a water line is placed within six (6) feet horizontal and any distance below a gravity sewer 
line. 
 
610.5.3 Water Line Separation from Pressurized Sewer Lines:  Water lines shall not be placed within six (6) feet 
horizontal and within two (2) feet vertical below or within two (2) vertical above a pressurized sewer line.  
 
Extra protection is required where a water line is placed within six (6) feet horizontal and within six (6) feet vertical above a 
pressurized sewer line.  
 
Extra protection is required where a water line is placed within (6) feet horizontal and any distance below a pressurized sewer 
line. 
 
610.5.4 Water Line Separation from Manholes:  Water lines shall not pass through or come into contact with any part of a 
sewer manhole and shall be separated six (6) feet horizontal from the center of a sewer manhole.  
 
610.5.5 Extra Protection:  New water lines that require extra protection from new sewer lines, shall have extra protection 
provided by using ductile iron pipe for both lines.  Lines of standard pipe length shall be centered at the point of crossing so 
that no joints exist within six (feet) horizontal and only restrained or mechanical joints exist within ten (10) feet horizontal. 
Alternate encasement sleeving can be used to house the carrier pipe subject to Contracting Agency and Maricopa County 
Environmental Services Department approval. 
 
New water lines that require extra protection from sewer lines, shall have identification wrap and/or tape installed on the water 
and sewer lines for the length that requires extra protection for each line. 
 
New water lines that require extra protection from existing sewer lines shall be constructed using the extra protection specified 
for new water lines, and the existing sewer line:  
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(1) shall be reconstructed using a standard length of ductile iron pipe centered at the point of crossing so that no joints 
exist within six (6) feet horizontal and only restrained or mechanical joints exist within ten (10) feet horizontal, or 

(2) shall be encased in 6 inches of concrete for the horizontal distance of the line that requires extra protection but for a 
distance no less than ten (10) feet horizontal. 

Alternate extra protection, subject to approval by Contracting Agency and Maricopa County Environmental Services 
Department, may be provided by: 

(3) encasing existing sewer line in a steel casing per Section 602, centered at the point of crossing so that no joints exist 
within six (6) feet horizontal and only restrained or mechanical joints exist within ten (10) feet horizontal, or 

(4) lining existing sewer line using Cured in Place Pipe for a horizontal distance from the point of crossing no less than ten 
(10) feet horizontal in each direction. 

Existing water lines that require extra protection from new sewer lines shall provide for extra protection by: 

(1) constructing the new sewer line and reconstructing the existing water line using ductile iron pipe for both lines with 
standard pipe lengths centered at the point of crossing so that no joints exist within six (feet) horizontal and restrained 
or mechanical joints exist within ten (10) feet horizontal, or   

(2) encasement of both the existing water line and the new sewer line in six (6) inches of concrete for the horizontal 
distance of the lines that require extra protection but for a distance no less than ten (10) feet horizontal. 

(3) Extra protection for existing ductile iron water lines can be met by the installation of restrained or mechanical joints on 
the existing water line within ten (10) feet horizontal of the crossing and either 

(a) construction of new sewer line using a standard pipe length of ductile iron pipe centered at the point of crossing so 
that no joints exist within six (6) feet horizontal and restrained or mechanical joints exist within ten (10) feet 
horizontal, or  

(b) encasement of the new sewer line in 6 inches of concrete for the horizontal distance of the line that requires extra 
protection but for a distance no less than ten (10) feet horizontal. 

Alternate extra protection, subject to approval by Contracting Agency and Maricopa County Environmental Services 
Department, may be provided by: 

(c) encasing new sewer line in a steel casing per Section 602 measured at the point of crossing so that no joint exists 
with six (6) feet horizontal and only restrained or mechanical joints exist with ten (10) feet. 

610.6 POLYETHYLENE CORROSION PROTECTION: 

610.6.1  General:  Where called for in the plans and specifications or directed by the Engineer, pipe, valves and fittings shall 
be protected from corrosion by encasement in a polyethylene protective wrapping referred to hereafter as polywrap. Although 
not intended to be a completely air and water tight enclosure the polywrap shall provide a continuous barrier between the pipe 
and surrounding bedding and backfill. 

610.6.2  Materials:  The polywrap shall be of virgin polyethylene, not less than 8 mils in thickness, formed into tubes or 
sheets as may be required. Naturally pigmented material may be used where exposure to ultraviolet light will be less than 48 
hours.  

Otherwise the material shall be pigmented with 2 to 2 1/2 percent of well dispersed carbon black with stabilizers. 

The polywrap shall be secured as specified below with 2-inch wide pressure sensitive tape not less than 10 mils thick.  This 
flexible tape shall consist of a polyethylene or polyvinyl chloride backing with a synthetic elastomeric adhesive film comprised 
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of butyl rubber. Tape shall remain flexible over a wide range of temperatures, with tensile strength and elongation properties in 
conformance with ASTM D1000.   
 
The minimum tube size for each pipe diameter shall be per Table 610-1. 
 

TABLE 610-1 (from AWWA C105-05) 
POLYWRAP FLAT TUBE WIDTHS 

Nominal Pipe Diameter (Inches) Cast Iron Or Ductile Iron With 
Push-On Joints (inches) 

Cast Iron or Ductile Iron With 
Mechanical Joints (inches) 

 
4 
6 
8 

10 
12 
14 
16 
18 
20 
24 
30 
36 
42 
48 
54 
60 
64 

 
14 
16 
20 
24 
27 
30 
34 
37 
41 
54 
67 
81 
81 
95 

108 
108 
121 

 
16 
20 
24 
27 
30 
34 
37 
41 
45 
53 
. 
. 
. 
. 
. 
. 
. 

 
610.6.3 Installation:  The polyethylene tubing shall be cut into lengths approximately 2 feet longer than the pipe sections. 
With the pipe suspended from the center the tube shall be slipped over the spigot end and bunched up between the point of 
support and the spigot end. After the pipe is installed into the bell of the adjacent pipe the pipe shall be lowered to the trench 
bottom and the supporting sling removed from the center of the pipe. The pipe shall then be raised at the bell end enough to 
allow the tube to be slipped along the full length of the barrel with enough left at each end to overlap the adjoining pipe about 1 
foot. A shallow bell hole must be made at each joint to facilitate installation of the polywrap. 
 
Pull the bunched-up polywrap from the preceding length of pipe, slip it over the end of the new length of pipe, and secure in 
place with one circumferential turn of tape plus enough overlap to assure firm adhesion. Then slip the end of the polywrap from 
the new pipe section over the end of the first wrap until it overlaps the joint at the end of the preceding length of pipe. Tape it in 
place. 
 
The loose wrapping on the barrel of the pipe shall be pulled snugly around the barrel of the pipe, and excess material folded over 
the top of the pipe and the folds held in place by means of short strips of adhesive tape, at about 3 foot intervals along the pipe. 
 
Repair any rips, punctures or other damage to the tube with the adhesive tape or pieces of tube material secured with tape. 
 
Bends and reducers in the line shall be covered with polyethylene in the same manner as pipe. 
 
Valves, tees, crosses and outlets shall be wrapped with flat sheets of the same material. The sheets shall be passed under valves 
and brought up around the body to the stem. Edges shall be brought together, folded twice and secured with the adhesive tape. 
 
610.6.4 Payment for Polywrap:  Payment for this item shall be per the provisions of Subsections 109.4 and 109.5 of the 
specifications unless this item is specifically called for on the plans or in the supplemental specifications or special provisions 
as a specific component and pay item for a given project. 
 
610.7 VALVES: 
 
Valves shall be installed in accordance with AWWA C-600 or AWWA C-603 modified as follows: 
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All tapping sleeves, gate valves, butterfly valves, air release and vacuum valves and corporation stops shall be in accordance 
with Section 630. 
 
Just before installation in the trench, valves shall be fully opened and closed to check the action, and a record made of the 
number of turns required to fully open or close the valve. For valves 16 inches and larger, a member of the water utility shall be 
present to check the action and record the number of turns. The inside of all valves shall then be thoroughly cleaned and the 
valve installed. 
 
Valves 12 inches and smaller in size shall be supported by concrete blocks, in accordance with the standard details. 
 
Valves 16 inches and larger in size along with their bypass valves, shall be supported on concrete slabs, and/or concrete piers, as 
indicated on the plans. 
 
Concrete supports shall be provided under valves in vaults and manholes, and shall be constructed an inch low, then grouted 
with non-shrink grout. Adjustable pipe supports shall be as indicated on the plans. Buried valves shall be supported on concrete 
blocks as detailed on the plans. 
 
Valve boxes shall be installed over all buried valves in accordance with standard details. 
 
Standard couplings or matching joints shall be used when more than one length of pipe is required, or when two or more pieces 
are joined, to form the valve box riser. Install extension stems on all valves where the operating nut is 5 feet or more below 
grade. 
 
610.8 MANHOLES AND VAULTS: 
 
Construction shall consist of furnishing all materials and constructing manholes or vaults complete in place, as detailed, 
including foundation walls, cast iron steps, frames, covers, and any incidentals thereto, at location shown on the plans. 
 
Manholes shall be constructed to conform with the requirements of Section 625 and standard details, except the inside diameter 
shall be 60 inches. 
 
Vaults shall be constructed of reinforced concrete conforming to Section 725 and of concrete pipe conforming to ASTM C76 
Wall A or B. Vaults shall be kept moist for 7 days before backfilling. 
 
610.9 FIRE HYDRANTS: 
 
The Contractor shall furnish all labor, materials, and equipment necessary to install fire hydrants complete in place at locations 
shown on the plans in accordance with the standard details and special provisions. Fire hydrants furnished by the Contractor 
shall conform to the requirements of Section 756. 
 
If paint is chipped, scuffed, or otherwise damaged during handling and installation, the Contractor shall touch up such spots as 
may be designated by the Engineer. 
 
All hydrants must be flushed and left in good working condition with the control valve open. 
 
610.10 COUPLINGS, JOINTS, GASKETS AND FLANGES: 
 
(A) Couplings: The couplings used to join the pipe to flanged valve adapters shall have a minimum working pressure of 150 
psi, and shall have a fusion-bonded epoxy finish. The coupling sleeves shall be carbon steel with a minimum yield of 30,000 
psi. The flanges shall have a minimum yield of 30,000 psi and be ductile iron or carbon steel for sizes up to 12”, or 
high-strength, low-alloy steel for sizes 14” and larger. 
 
(B) Joints: The joints and fitting shall conform to Sections 750 and 752. 
  

Revised 2015 

http://www.astm.org/cgi-bin/resolver.cgi?C76


SECTION 610 
 

610-7 

Bolts and Nuts: 
 
(1) Bolts, studs, and nuts used in underground field flanged connections or for connecting fittings shall be carbon steel 

compliant with ASTM A307, Grade A unless Grade B is specified.  Bolts, studs, and nuts shall be in accordance with 
AWWA C111.  Bolts and studs shall have Class 2A thread tolerance with the corresponding nuts having Class 2B 
tolerance.  Bolts, studs and nuts shall have a hot-dipped zinc coating in accordance with ASTM F2329.  All bolt 
diameters shall normally be 1/8 inch smaller than the bolt hole diameter.  If specified, allowable exceptions to zinc 
coating shall be bolts, studs, and nuts made from 316 stainless steel per ASTM F593 or cadmium plated per ASTM 
B766.  All bolts shall be hexagonal heads. 

(2) The minimum requirement for underground mechanical joint connections using T-head bolts shall meet the 
requirements of AWWA C111 using a high strength low alloy steel manufactured for atmospheric corrosion resistance 
per ASTM A242. 

 
These bolted joints shall be protected as follows: Following installation and before backfilling, all couplings, steel flanges, 
bolts, nuts, anchor bolts and rods, bolting of all flanged valves, and all exposed steel shall be protected from corrosion by either 
of the two methods outlined below at the Contractor's option. 
 
(A)  Below ground installations shall be coated with NO-OX-ID “A” with a film of not less than 1/32 inch thick and then coated 
with cement mortar not less than 1 inch thickness before backfilling. Cement mortar shall be composed of 1 part cement, ASTM 
C150, Type II, low alkali, to 3 parts sand. Before application of the cement mortar coating the area to be protected shall be 
covered with a layer of 2 x 2 inch No. 14 gage welded wire fabric, firmly wired in place. 

 
(B) Below ground installations shall be protected by the application of hot coal-tar enamel. The coal-tar enamel shall be in 
accordance with AWWA C-203 and shall be applied to the top part of the pipe or fittings by daubers for at least 2 coats for a 
total minimum thickness of 1/16 inch. The coal-tar for under side of the pipe flanges or fittings shall be applied by the pan or 
cocoon method as described below and in AWWA Manual M-11, Steel Pipe. 

 
Pan Method: The coating pan is securely anchored in place on the underside of the pipe and straddling the connection to be 
coated. The pan shall be wide enough so that the entire connection will be coated. 

 
Hot coal-tar enamel is poured into the pan, from one side only, until the pan is completely filled. The drain plug or valve, is then 
opened and the excess coal-tar drained out. The pan can then be removed. Details of the coating pan and corresponding 
dimensions are given in AWWA Manual M-11. 

 
The upper portion of the connection, and all remaining exposed steel pipe, will then be coated by the use of a dauber. The 
coal-tar coating shall be applied in at least 2 coats for a minimum thickness of 1/16 inch. The daubers and method of application 
shall conform to AWWA C-203. No thinning will be allowed. 
 
(C) Cocoon Method: The cocoon is formed by placing glass fiber cloth or roofing paper, of the proper width, around the 
underside of the connection and adjacent exposed steel pipe. The edges of the cocoon shall be securely fastened to the pipe. 
Backfill is lightly placed to the spring line, and the top of the cocoon is opened and layed back on the filled area and hot coal-tar 
enamel poured, from one side only, until the cocoon is completely filled. The loose backfill prevents rupture of the cocoon. The 
upper portion of the connection and remaining exposed steel pipe shall be coated as above. 
 
(D) Gaskets: Except as otherwise provided, all gaskets for pipe lines shall be one piece full faced gaskets from one-ply cloth 
inserted SBR rubber material. Gaskets for flanges 20 inches and smaller shall be from 1/16 inch thick material. Gaskets for 
flanges 24 inches and larger shall be from 1/8 inch thick material. Gasket material shall be J-M 109 as manufactured by 
Johns-Manville Corporation or an approved equal. Physical characteristics of the rubber compound shall meet ASTM D2000, 
Class 4AA805A13. 
 
(E)  Flanges: Cast iron flanges shall conform to AWWA C-110 as to material, diameter, thickness, drilling, etc. Steel flanges 
shall be ring or hub type, and shall conform to AWWA C-207, Class D. All flanges shall be drilled and have flange diameters 
and bolt circles conforming to AWWA C-110, except bolt holes will be 1/8 inch larger than the bolts given for the various sizes. 
All bolts shall be as specified above and all flanges shall have a flat facing. 
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610.11 CONNECTION TO EXISTING MAINS: 
 
Existing pipe to which connections are to be made shall be exposed by the Contractor as directed by the Engineer, to permit 
field changes in line, grade or fittings, if necessary.All connections to existing mains shall be constructed according to the 
plans. 
 
Valves connecting new work to the existing system shall be kept closed at all times.  
 
Only Agency personnel shall operate existing valves.  The Contractor shall not operate valves in the existing system. 
 
After disinfected samples have been taken and the new work passes the bacteriological tests, the new line shall then be turned 
over to the Contracting Agency with all branch lines and tie-in valves closed. 
 
When shutdown of an existing water main is necessary in order to connect to the new lines, the Contractor shall make 
application and pay the required charges to the Contracting Agency. A conference between the Contractor's representative, 
Engineering Inspection, and Water Distribution personnel shall establish the time and procedures to insure that the shutdown 
will be for the shortest possible time. If necessary to minimize inconvenience to customers, shutdowns may be scheduled 
during other than normal working hours. The water supply to some customers, such as hospitals, cannot be shut off at any time. 
Provisions to furnish a continuous supply of water to such establishments will be required. After the procedures and time for a 
shutdown are agreed upon, it shall be the Contractor's responsibility to notify all customers in advance that the water will be 
turned off. When possible, customers shall be notified 24 hours in advance and in no case, except in emergency, shall 
notification be less than 30 minutes. Notification shall be in writing, giving the reason for the shutdown and the time and 
duration the water service will be shut off. 
 
The Contracting Agency will close existing valves, but will not guarantee a 100% complete shutdown. 
 
610.12 FIRE LINE SERVICE CONNECTIONS: 
 
Fire line service connections shall be installed in accordance with standard details. 
 
The fire line from the control valves at the main to the detector check valve shall be constructed of ductile iron pipe per Section 
750.  
 
610.13 METER SERVICE CONNECTIONS: 
 
All new meters must be installed by the Contracting Agency after the proper application as required by Code with fees paid at 
prevailing rates. 
 
When plans call for connections from a new water main to an existing water meter, the work shall include new copper pipe and 
fittings except as follows: 
 
(A) Wrapped galvanized pipe shall be used to connect or extend existing galvanized service pipe. Type K soft copper pipe or 
tubing shall be used to connect or extend existing copper service pipe except when otherwise called for in the plans. 

 
(B) When the existing main is not abandoned, and the existing meter is to be connected to the new line, the corporation stop at 
the old main shall be closed and the abandoned service line cut 6 inches from the old main. 
 
(C) Taps and service connections to the new main shall be made prior to testing and disinfection of the new line. 
 
(D) Meter service piping may be installed by drilling in place of open cut construction when approved by the Engineer. 
 
When called for on the plans, the meter and box shall be relocated by the Contractor as directed by the Engineer. Existing 
meters which are shown on the plans to be relocated shall be located and installed in accordance with standard details. 
 
Water meter boxes which are broken during construction shall be replaced by the Contractor at no additional cost to the 
Contracting Agency. Existing meter boxes which are already broken prior to start of construction shall be replaced by the 
Contractor with boxes furnished by the Contracting Agency. Boxes may be picked up by the Contractor after written 
authorization is received from the Engineer. The written authorization shall include the street address of each broken meter box 
and the size of meter box required. All water meter boxes shall conform to the standard details. 
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610.14 CLEANUP: 
 
When testing, chlorination, compaction, and cleanup do not follow pipe laying in an orderly manner, the Engineer reserves the 
right to close down trenching and pipe laying until these operations are adequately advanced.  
 
610.15 PAVEMENT AND SURFACING REPLACEMENT: 
 
Pavement and surfacing replacement shall be in accordance with the requirements of Section 336. 
 
610.16 MEASUREMENT AND PAYMENT: 
 
(A) Pipe: 
 

(1) Measurement of all pipe shall be of the linear feet of pipe installed, measured along the centerline of the pipe, through 
all valves and fittings, from the centerline of the fittings or centerline of valves on ends of pipe to the centerline of 
fittings, centerline of valves on ends of pipe or to the end of pipe, as the case may be, for all through runs of pipe.  
Measurement of lateral line pipes shall start at the centerline of valve at connection to the main.  Measurement of 
service lines shall be from the centerline of the new main to the connection at the meter.  Measurement shall be to the 
nearest foot. 
 

(2) Payment will be made at the contract unit price per linear foot of each type and size of pipe.  Such payment shall be 
compensation in full for furnishing and installing the pipe and fittings, specials, adapters, etc., complete in place, as 
called for on the plans and/or on the standard details, and shall include all costs of excavation, removal of obstructions, 
shoring and bracing, bedding, backfilling, compaction, maintenance of traffic, testing, disinfecting, connections to 
existing lines or works, and all work not specifically covered in other pay items. 

 
(B) Service Line Connections:  Measurement shall be of the number of unit connections made for water services, if called 
for in the bid.  Each bid item unit shall consist of the connection to the water main and to the meter, as may be required in the 
plan details.  Payment will be made at the contract unit price for each water service connection and shall be compensation in 
full for labor materials (other than pipe) equipment, tapping, and all necessary incidentals.  Payment for new service pipe 
required to make the connection will be made separately, as stipulated above.  If no contract bid item exists for connections, 
then the cost for connections to meters and main lines shall be included in the corresponding pipe bid item unit price.   
 
(C) Relocation of Existing Meters and Boxes:  Measurement shall be of the number of meters and boxes moved and 
reinstalled. Payment will be made at the contract unit price for each meter and box relocated and installed. 

 
(D) Permanent Pipe Supports and Encasement of Existing Pipes:  Measurement shall be of each unit included in the bid, 
and payment shall be compensation in full for supporting or encasing existing pipe, as required on the plans, including 
excavation, form work, reinforcing, concrete, handling and controlling flows in the existing pipe, removing and replacing 
existing pipe where necessary, supporting, backfilling and compaction, and pavement and/or surfacing replacement required in 
excess of pay width(s) allowed in Section 336. 

 
(E) Concrete Thrust Blocks:  Concrete thrust blocks and anchors for all pipe 16 inches and larger shall be measured by the 
cubic yard(s) of concrete placed, as required on the plans and/or as directed by the Engineer. Payment will be made at the 
contract unit price per cubic yard, and shall be compensation in full for excavation, formwork, placing and finishing concrete, 
reinforcing, backfilling and compaction, and pavement and/or surfacing replacement required in excess of pay width(s) allowed 
in Section 336. All thrust blocks and anchors for 12 inches and smaller pipe shall be included in the linear foot cost of the pipe. 

 
(F) Valves:  Measurement of and payment for valves, tapping sleeves and valves, and valve boxes shall be for each item 
furnished and installed, as designated in Section 630. 

 
(G) Fire Hydrants:  Measurement shall be the number of fire hydrants installed. Payment will be at the contract unit price for 
the installation of each fire hydrant complete in place and in operating condition. The 6 inch ductile iron pipe and fittings, 
required for making the connection from the main to the hydrant, shall be a separate pay item in the proposal as described 
above. 
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(H) Pavement and/or Surfacing Replacement:  Payment for pavement and/or surfacing replacement will be made as 
stipulated in Section 336, except as otherwise established in this specification. The cost of pavement and/or surface 
replacement required for service line installations shall be included in the contract unit price for service line pipe. 
 

- End of Section - 
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WATER, SEWER AND STORM DRAIN TESTING 
 

611.1 DESCRIPTION: 
 

The testing of new water lines, fire lines, force mains, sewer lines, and storm lines shall conform to the applicable testing 
procedures and inspection requirements as outlined herein, except as otherwise required on the plans, as modified in the 
special provisions or as directed by the Contracting Agency. 
 
Water mains shall be isolated, disinfected, sampled and tested to meet the Safe Drinking Water Act Requirements per 40CFR 
Part 141. 
 
The Contractor shall provide all vents, piping, plugs, bulkheads, valves, bracing, blocking, pumps, measuring devices and all 
other equipment necessary for performing the tests including new or good condition pressure gages. If required by the 
Contracting Agency, Contractor shall pay for water used in the performance of the required flushing and pressure testing. 
Water quantities used shall be calculated or meter measured as directed and approved by the agency. 
 
Unless otherwise provided for, the Contractor shall notify the Contracting Agency no less than 72 hours to schedule the start 
of the testing and disinfection cycle. 
 
611.2 FLUSHING AND HYDROSTATIC TESTING: 
 
Water lines, fire lines and force mains, including all fittings and connections, shall be pressure tested for water-tightness by 
subjecting each section to hydrostatic testing in accordance with applicable provisions of AWWA C-600 and C-605 (Latest 
Version), except as modified below. 
 
611.2.1 Flushing Completed Main Lines: 

 
(A) Flushing Plan: If required by the Contracting Agency, the Contractor shall submit a written flushing plan for review 

and approval prior to starting any flushing activities. The plan may be a written detailed narrative or a shop drawing 
submittal depending on complexity of the system or agency requirements. There may be different plans for initial 
flushing (debris) and a final flushing (high chlorine). The plan shall include and indicate all locations for the 
connection feed point, backflow protection device, measuring meter (if required), all valves and fire hydrants, all 
permanent or temporary air release points, testing/sampling riser ports, discharge outlets, proper de-chlorination 
procedure (for final flushing), and final disposal location/destination of the flushing water. The plan shall indicate the 
required sequential phasing to achieve a positive, one directional flushing action. For water lines greater than 16 
inches, an engineered flushing plan shall be required. 

 
(B) Valve Operation: Check with the Contracting Agency for any policy regarding the operation of existing valves or 

other appurtenances. 
 

(C) Line Filling: The test section shall be slowly filled with potable water and all air shall be vented from the line. The 
rate of filling shall be as determined by the Contracting Agency, with at least 48-hour notice required before tests are 
scheduled. Measurement and documentation of the volume flow of water into and out of all lines shall be made by 
means of a pitot gage, meter supplied by the Contracting Agency, volume calculations based on design, system and 
conditions as monitored and approved by the Contracting Agency, or some other pre-approved device/set-up. 

 
(D) Preliminary (Debris) Fl ushing: All mains 16 inches and smaller shall be flushed using clean potable water, prior to 

chlorination, as thoroughly as possible with the water pressure and outlets available. Flushing is intended to remove 
only light debris and should not be relied upon to remove heavy material. Contractors shall exercise care and proper 
workmanship in the pipe laying operation to not allow dirt and debris to get into the pipe. Dirt, bedding materials, 
rocks or other foreign debris may cause damage to valves and fire hydrants during flushing operations. When 
excessive or large debris is witnessed exiting the outlets during flushing, the valves and fire hydrants shall be further 
investigated and inspected to verify that they are in good working order. 

 
(E) Required flow and openings (either taps or hydrants) to flush pipelines is at 3.0 ft/sec (40 psi residual pressure in water 

main) * Reference AWWA C651 (Latest Version). 
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Recommended Outlet Size Requirements for Flushing 
 

Main Size Minimum Outlet Size Required  
4” thru 6”  3” 
8” 4” 
10” thru 16” 6” 
Greater than 16” Engineered Flushing Plan Required 

Contracting Agency has final determination of size, number of blow offs and location of flushing inlets and outlets. 

611.2.2 Hydrostatic Testing: Pressure testing may be performed before or after final backfilling. If the pipeline is properly 
and safely center-loaded, a visual inspection for leaks may be made along the pipeline, while the test section is under test 
pressure. Any visible leaks shall be repaired and a retest conducted. However, if mechanical compaction is to be used in the 
backfilling operations per AWWA C-600 and C-605, the pressure tests shall not be performed until final backfilling is 100% 
completed including compaction. Backfill and compaction shall be 100% complete for any restrained pipeline sections for the 
entire designated restrained distance prior to pressure testing. All pipe sections, stub laterals, fire hydrant laterals, blow-offs, 
and valves encompassed in the test section shall be verified to be open, water filled and pressurized. Actual hydrostatic 
monitor testing shall not begin until the pipeline has been filled entirely with water for at least 24 hours to allow for air venting 
and absorption. 
 

(A) Pressure Testing: Unless otherwise noted in the contract documents, the minimum prescribed test pressure shall be at 
least 200 psi for lines smaller than 16 inches and 150 psi for lines 16 inches or larger, not to exceed 5 psi over the 
minimum prescribed test pressure, as measured at the lowest end of the section under test. The duration of each 
pressure test shall be at least 2 hours, during which time the test section shall not drop below the minimum prescribed 
test pressure. If the pressure in the pipe test section has not stabilized by the end of the testing period, a hydrostatic 
retest will be required. 

 
Each section of a new line between sectionalizing valves or between the last sectionalizing valve and the end of the 
project shall be tested separately as required in AWWA C-600 and C-605, and/or as modified in these specifications, 
except that any such section less than 500 feet in length may be tested with the adjacent section, if both sections of line 
have the same pipe class rating. No section greater than 2,640 feet in total pipe length shall be tested without written 
permission of the Engineer. 
 
Contractor shall bleed all air out of new lines being tested. After all air has been determined to have been removed and 
the pressure has stabilized and maintained constant, the line shall be determined to be ready for testing. The 
Contractor shall furnish all necessary apparatus and assistance to conduct the testing. 

 
(B) Testing Allowance / Makeup Water: If a testing allowance is permitted by the Contracting Agency, the makeup 

water volume shall be determined after the pressure test has been satisfactorily completed and all backfilling and 
compaction has been completed to top of trench. The allowance shall be defined as the maximum quantity of 
additional water necessary to be supplied into the pipe section under test to restore the ending test pressure to the 
beginning test pressure, after the pipeline has been filled with water and all air expelled. 

 
The duration of each makeup water test shall be at least 2 hours. To pass the allowance testing, the quantity of makeup 
water from the pipeline shall not exceed the makeup water quantity allowed by the following formula: 

 
A =    LD √  P 

Where      148,000 
A = testing allowance (makeup water), gallons per hour.  
L = length of pipe tested, feet 
D = nominal diameter of pipe, inches.  
P = test pressure, pounds/square inch 

 
If the pipeline under test contains sections of various diameters, the testing allowance will be the sum of the computed 
allowance for each size. Should the test on any section of the pipeline require more makeup water than allowed by the 
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above formula, the Contractor shall locate and repair the defective pipe, fittings, or joint until the makeup water volume is 
within the specified allowance. All repairs and re-tests, if required, shall be made at the Contractor's expense. 

 
611.3 DISINFECTING WATER MAINS 

611.3.1 Isolation: Unless otherwise directed by the Contracting Agency, new water mains shall be physically isolated from 
active distribution systems until initial disinfection and satisfactory bacteriological results have been completed. The means 
for protecting active distribution systems from contamination due to reverse flow shall be according to level of protection 
required by Arizona Administrative Code (A.A.C) R18-4-215. Physical breaks or gaps in the water main line are acceptable; 
or temporary insertion of a properly sized and certified reduced pressure backflow assembly (“jumper” set-up) is also an 
acceptable method. Check with Contracting Agency for specific requirements. 
 
611.3.2 Disinfection: The method of chlorination used shall be approved by the Contracting Agency and must conform to 
NSF/ANSI 60 & 61 and the AWWA C651 (Latest Version) Standards. The Contracting Agency shall determine the number 
and locations for sample risers. The contractor is responsible for supplying equipment to properly dose the new main with a 
chlorine concentration not less than 10 parts per million (ppm). The Contracting Agency will verify the chlorine level is at 10 
ppm at time of dosing and verify that after 24 hours of high chlorine solution sitting in the pipes that the chlorine concentration 
is at 10 ppm or greater. All new valves, hydrants and other appurtenances shall be operated fully to ensure full disinfection 
from the chlorine solution. 
 
After 24-hour verification is complete, the water main shall be completely flushed of the high chlorine concentration. A 
chlorine neutralizing agent may be required during flushing discharge. Check with the Contracting Agency to confirm. 
 

(A) Methods of Applying Chlorine: One of the following methods of application of chlorine shall be used, subject to  
the approval of the Contracting Agency. 
• Liquid chlorine gas-water mixture. 
• Calcium or sodium hypochlorite and water mixture. 

 
(B)  Point of Application: The preferred point of application of the chlorinating agent is at the beginning of the 
pipeline extension or any valved section of it and through a corporation stop inserted in the top of the newly laid pipe. 
The water injector for delivering the chlorine-bearing water into the pipe should be supplied from a tap or other potable 
water source on the pressure side of the gate valve controlling the flow into the pipeline extension. 

 

(C)  Rate of Application: Water from the existing distribution system or other approved potable water source of 
supply shall be controlled so the rate of flow shall not exceed 500 gpm, unless approved by the Contracting Agency, 
through a suitable measuring device into the newly laid pipeline during the application of chlorine. The rate of chlorine 
solution flow shall be in such proportion to the rate of water entering the pipe that the chlorine dose applied to the water 
entering the newly laid pipe shall produce at least 10 ppm of residual chlorine after 24 hours standing in the pipe. This 
may be expected with an application of 50 ppm, although some conditions may require more. 

 
On lines 12 inches in diameter or less, determination of the rate of flow of water into the line to be treated may be made 
by starting with the line full of water and measuring the rate of discharge at a hydrant located at the end of the pipe 
farthest away from the point of chlorine application. 

 
For lines larger than 12 inches in diameter, the disinfection operation is generally started with the line empty. 

 
(D) Retention Period: The highly chlorinated water shall be retained in the pipe long enough to destroy all 
nonspore-forming bacteria. This period should be at least 24 hours and no more than 48 hours. 

 
If the circumstances are such that less than a 24-hour retention period must be used and upon approval by the 
Contracting Agency, the chlorine concentration shall be increased to 100 ppm not to exceed 300 ppm and retained for 
at least 2 hours. Under these conditions, special care should be taken to avoid chemical attack on pipes, valves, hydrants 
and other appurtenances. 
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(E) Short Pipe Sections / Laterals / Stubs: For short sections of new pipelines of up to twenty feet or less in length and 
where the new line cannot be isolated for testing or installation of a temporary backflow and metering set-up is not 
possible or feasible, the following procedure may be used with Contracting Agency approval on a case-by-case basis. 
Various modifications may be necessary or required depending on specific circumstances. This does not apply to small 
diameter domestic copper water services of up to two inches. 

 
1. 100% of all new pipe materials/fittings used in the installation and tie-in from the existing main line to the 

backflow assembly on fire lines and up to the first meter, connection on domestic water lines shall be disinfected. 
Any new tie-in valves at the main line shall remain completely closed. 

 
2. All new pipe materials/fittings used in the installation and tie-in are to be disinfected by swabbing with a chlorine 

solution of at least 200 ppm using NSF/ANSI 60 & 61 approved equipment, materials and chemicals. The 
chlorine solution shall be tested by the Contracting Agency or designated representative to ensure that it meets the 
strength requirements. Inspector shall witness the swabbing procedure and document results. A new swabbing 
device should be used for each new line. 

 
3. The new lines and fittings shall remain empty and closed to the atmosphere for 24 hours to allow the high chlorine 

treatment sufficient time to disinfect. 
 

4. After the 24-hour period, with Contracting Agency supervision, the new valves shall be operated, and the ends of 
the lines shall be opened at the largest port available to allow initial flushing of the high chlorine solution. The 
Contracting Agency shall test this first flow of water to verify at least 10 ppm of chlorine is still present. The line 
can then continue to be sufficiently flushed until the chlorine levels are below 2.0 ppm as verified by the 
Contracting Agency. 

 
5. The new lateral valves at the main tie-in shall then be closed and remain closed after flushing; the new lateral line 

shall remain charged with water and allowed to sit for an additional 24 hours. 
 

6. After 24 hours, the Contracting Agency shall check the chlorine residual levels and collect microbiological 
samples for lab testing as detailed herein.  
 

7. The new lateral valves at the main tiein shall remain closed until the Contracting Agency receives the laboratory 
results that show a negative or “Absent” reading for both Total Coliform and E. Coli. 

 
611.3.3 Final Flushing, Sampling and Testing: Following chlorination, all treated water in the newly laid pipeline shall be 
thoroughly flushed until the replacement water throughout the new pipeline can  be proved, by laboratory testing, comparable 
in quality to the water served to the public from the existing water system. Prior to sampling for laboratory testing, the residual 
chlorine throughout the length of the pipeline shall be reduced to 2.0 ppm or less per Contracting Agency allowances. Once the 
required residual chlorine level in the pipeline is achieved, bacteriological samples shall be taken as outlined below. 
 
The Contracting Agency or its authorized representative shall collect all samples for testing of the new water mains. To 
initiate the sampling and testing, the Contractor will present to the Contracting Agency or its authorized agent a written 
request for such work no later than 48 hours prior to the time when samples are to be taken. Samples shall be taken from a tap 
and riser located and installed in such a way as to prevent outside contamination. Samples shall never be taken from an 
unsterilized hose or from fire hydrants. 
 
The number and types of sampling locations shall be per the flushing plan as approved or determined by the Contracting 
Agency or its authorized agent; and at a minimum, shall be as follows: 
 

• Waterlines up to but less than 150 feet in length require one sampling riser installed as near the end as possible. 
• Waterlines 150 feet to 300 feet in length, two sampling risers, one near each end of the line. 
• Waterlines 300 feet to 2,640 feet in length, a minimum of three sampling risers. In addition, dead ends on main lines 

should be represented with a sampling riser. 
• Waterlines greater than 2,640 feet in length shall require a minimum of one additional sampling riser per 1,000 feet. 
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The Contractor shall install the correct type of sampling risers at the locations shown on the approved flushing plan; or as 
otherwise directed by the Contracting Agency or its authorized agent. Sampling risers must be at least 18 inches above grade 
and no more than 48 inches above grade. Sampling risers can be attached to service line curb stops, line blow-off outlets, 
tapped end-of-line caps, permanent industrial sampling stations or sampling specific taps (saddle, corp stop & riser). Sampling 
risers shall be made of rigid NSF/ANSI 60 & 61 approved piping material for potable water. The sampling riser outlet must be 
able to adjust the flow of water and shall not contain inside or outside threads. The sampling riser outlet shall be pointed 
downward perpendicular to the ground. 
 
The specific method or combination of methods, sequencing, number of required samples at each sampling location and 
minimum wait times shall be determined by the Contracting Agency or its authorized agent. Some Contracting Agencies may 
require two sample sets and require or allow different wait times before samples can be taken. For two sample sets, allow 15 
minutes between sampling times. The standard sampling methods are listed as follows: 
 

(A) One sample (or set of samples) from each sampling location taken 24 hours after flushing high chlorine and no water 
use is examined in the laboratory using the Total Coliform (TC) method. 

(B) Two samples taken on separate days from each sampling location. An additional sample (or set of samples) is taken 
after an additional 24 hours and no water use is examined in the laboratory using the Total Coliform (TC) method. 

(C) Standard heterotrophic plate count (HPC) test. Samples shall be taken at the same location, and time, as the Total 
Coliform samples. At a minimum, each HPC test result must be reported as less than 500 CFU/ml or at a limit 
established by the Contracting Agency. 
 

Laboratory and field analysis shall be done by methods approved by the Arizona Department of Health Services (ADHS). 

Upon completion of laboratory testing, results of all tests shall be sent by the designated laboratory to the Contracting Agency. 
Results of laboratory analysis will be interpreted by the Contracting Agency and reported back to the Contractor. Under no 
circumstances shall the Contractor contact the laboratory. If there is a need to obtain test results before the actual written 
reports are submitted, such information shall be obtained only from the Contracting Agency. All reported test results must 
show a negative or “Absent” reading for both Total Coliform and E. coli. 

 
If any sample in the initial treatment fails to pass the Total Coliform or HPC tests, all sample locations shall be resampled and 
retested at the Contractor's expense using the duplicate disinfection procedures listed above and shall be repeated until 
satisfactory results are obtained. 
 
611.3.4 Final Connections: Any temporary air release blow-offs and test sampling risers shall be left exposed, accessible and 
protected during backfill operations until all testing is complete. After all  testing has been completed and passed acceptance, 
all temporary blow-offs and sampling risers shall be properly lowered and terminated as directed by the Contracting Agency. 
 
Connections to existing pipelines or existing valves shall not be made until after all new pipe main line or specific sections 
thereof, has satisfactorily passed all required hydrostatic and disinfection tests and the Contracting Agency gives approval to 
make the final connections and put new water mainline into service. 
 
611.4 SEWER LINE TESTING:  
 
Pressure testing of force mains shall be done in accordance with Section 611.2  
 
Sewers and pipelines shall be subject to acceptance testing after backfilling has been completed but prior to the placement of 
the finished surface material. 
 
The Contracting Agency reserves the right to require testing of the entire installation. Cost of repairs or corrections necessary 
to conform to the following testing requirements will be borne by the Contractor at no additional cost to the Contracting 
Agency. 
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(A) Low Pressure Air Test: 
 

Testing will be accomplished by the means of “Low Pressure Air Testing.”  Tests may be conducted by the Contractor or an 
independent testing firm. However, acceptance tests shall be made only in the presence of the Engineer. 
 
Test Procedure: 
 

(1) Before testing, the pipe shall be thoroughly cleaned. 
(2) The Contractor shall seal off the section of pipe to be tested at each manhole connection. Test plugs must be securely 

braced within the manholes. 
(3) A minimum of two connecting hoses to link the air inlet test plug with an above ground test monitoring panel must be 

provided. 
 (a) One hose is to induce air through the test plug and into the test chamber. 
 (b) The second hose is for the purpose of monitoring the test pressure from within the enclosed pipe. 
(4) UNDER NO CIRCUMSTANCES ARE WORKERS TO BE ALLOWED IN THE CONNECTING MANHOLES 

WHILE A PRESSURE TEST IS BEING CONDUCTED. 
(5) Add air slowly into the test section. After an internal pressure of 4.0 psi is obtained, allow internal air temperature 
 to stabilize. 
(6) After stabilization period, adjust the internal air pressure to 3.5 psi, disconnect the air supply and begin timing the 

test. 
(7) Refer to Table 611-1 to determine the length of time (minutes) the section under test must sustain while not losing in 

excess of 1 psi as monitored by the test gauge.  If the section of line to be tested includes more than one pipe size, 
calculate the test time for each size and add the test times to arrive at the total test time for the section. 

(8) Sections so determined to have lost 1 psi or less during the test period will have passed the leakage test. Those 
sections losing in excess of 1 psi during the test period will have failed the leakage test. 

(9) Appropriate repairs must then be completed and the line retested for acceptance. 
 

TABLE 611-1 
SANITARY SEWER AIR TEST 

Minimum Test Time for Various Pipe Sizes* 
Nominal Pipe Size, in. T (time), min/100 ft Nominal Pipe Size, in. T (time), min/100 ft. 

3 0.2 21 3.0 
4 0.3 24 3.6 
6 0.7 27 4.2 
8 1.2 30 4.8 
10 1.5 33 5.4 
12 1.8 36 6.0 
15 2.1 39 6.6 
18 2.4 42 7.3 

* The time has been established using the formulas contained in ASTM C828, Appendix. 
 

(B) Hydrostatic Test: 
 
Exfiltration Testing (water): 
 
Sanitary sewer testing by means of exfiltration should only be considered when low pressure air testing cannot be used and 
only with the approval of the Engineer. 
 
Testing Procedure: 

(1) The Contractor shall furnish all equipment for testing.  
(2) Seal off the downstream end of the line and fill with water to a minimum head of 4 feet in a stand pipe at the high end. 
(3) A period of at least one hour will be allowed for absorption time before making the test. 
(4) A suitable meter or method of measuring the quantity of water used is necessary. 
(5) The allowable water loss for sanitary sewers shall not exceed 0.158 gallons per hour per 100 feet of pipe per inch of 

diameter of pipe under a minimum test head of 4 feet above the top of the pipe at the upper end. 
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(C) Deflection Test for HDPE and PVC Pipe: 
 

In addition to the tests prescribed above, the Contractor shall perform a deflection test on the system as directed by the 
Engineer. Any part of the installation which shows deflection in excess of 5% of the nominal inside diameter per Section 
738 for HDPE pipe or in excess of 5% of the average inside diameter per ASTM D3034 for PVC pipe, shall be evaluated 
and appropriate remedy, if any, shall be performed. 

 
After acceptance but prior to the termination of the warranty period, the Contracting Agency may test the long term 
deflection of the sewer. If the Contracting Agency determines that the deflection has exceeded 7 ½% of the average inside 
diameter, that portion of the installation shall be corrected by the Contractor at no cost to the Contracting Agency. 

 
(D) Closed Circuit T.V. Inspection: 

The Contracting Agency reserves the right to visually inspect the interior of the sewer line using a television camera. Any 
defects in the pipe or construction methods revealed shall be corrected by the Contractor at no additional cost to the 
Contracting Agency. 

 
611.5 POST INSTALLATION INSPECTION OF NEW MAINLINE STORM DRAINS:  
 

(A) Video Inspection: 
 

The Contractor shall provide the Engineer with an annotated video inspection record (either VHS or DVD format) of the 
new mainline storm drain pipeline. The video shall clearly show all joints, seals, connecting pipes, and manholes.  This 
video shall be provided to the Engineer, and reviewed and approved by the Engineer prior to the Contractor being 
allowed to place the final pavement over the storm drain line.  

 
(B) Deflection Test for HDPE and PVC Pipe:  

 
In addition to the tests prescribed above, the Contractor shall perform a deflection test on the system as directed by the 
Engineer. Any part of the installation which shows deflection in excess of 5% of the nominal inside diameter per Section 
738 for HDPE pipe or in excess of 5% of the average inside diameter per ASTM D3034 for PVC pipe, shall be evaluated 
and appropriate remedy, if any, shall be performed. 

 
After acceptance but prior to the termination of the warranty period, the Contracting Agency may test the long term deflection 
of the storm drain. If the Contracting Agency determines that the deflection has exceeded 7 ½% of the average inside diameter, 
that portion of the installation shall be corrected by the Contractor at no cost to the Contracting Agency. 
 
611.6 PAYMENT:   
 
No separate pay item shall be contained in the proposal for disinfecting water mains. This operation shall be included in the 
price bid for the water mains, installed complete in place, as specified in the proposal   
 
The Contracting Agency will pay for the initial Sewer C.C.T.V. inspection. Any additional inspection(s) required, due to the 
failure of the initial inspection, shall be paid for by the Contractor. 
 
No separate payment will be made for this Storm Drain Video or Deflection Testing; the cost of the video and deflection 
testing shall be included in the cost of the pipe. 
 
 
 

- End of Section - 
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SECTION 615 
 

615-1 

SANITARY SEWER LINE CONSTRUCTION 
 
615.1 DESCRIPTION: 
 
The construction or extension of sanitary sewer lines shall conform to the applicable standard specifications and details, 
except as otherwise required on the plans or as modified in the special provisions. 
 
615.2 MATERIALS: 
 
Pipe used for sewer line construction, including specials, joints, and gaskets, shall be according to the following Sections, or as 
modified by the special provisions. 
 

• Reinforced Concrete Pipe (RCP), see Section 735 
• High Density Polyethylene (HDPE) Pipe, see Section 738 
• Steel Reinforced Polyethylene (SRPE) Pipe, see Section 739 
• Polypropylene Pipe (PP), see Section 740 
• Vitrified Clay Pipe (VCP), see Section 743 
• Polyvinylchloride Pipe (PVC), see Section 745 
• Ductile Iron Pipe (DIP), see Section 750 

 
615.3 TRENCHING: 
 
Trench excavation shall be accomplished in accordance with Section 601, except as specified below, or as modified by special 
provisions. 
  
The Engineer shall furnish the Contractor alignment and elevation stakes at agreed-upon intervals and offset together with cut 
sheets showing the difference in elevation from the top of the stakes to the flow line of the pipe. 
 
The trench shall be dry when the fine grading of the trench bedding is accomplished. Before placement of pipe the fine grade 
shall be carefully checked by use of a string line, laser beam, or other means so that when in final position the pipe will be true 
to line and grade, ±0.05 feet for 12 inch and smaller diameter pipe and ±0.10 feet for 15 inch and larger diameter pipe. 
 
615.4 SEPARATION: 
 
To protect water lines from contamination by sewer lines, separation and extra protection shall be in accordance with Section 
610. 
 
Sewer lines that are constructed of ductile iron pipe for extra protection shall be internally lined for sewer service. 
 
615.5 PIPE INSTALLATION: 
 
Pipe shall be of the type, class, and size called for on the plans. All pipe shall be protected during handling against impact 
shocks and free falls. No damaged or defective pipe shall be installed in the work. Pipe shall be kept clean at all times, and as 
the work progresses, the interior of the pipe shall be cleared of all dirt and superfluous materials of every description. 
 
The laying of the pipe shall be in trenches free from water or debris, and shall commence at the lowest point, with the spigot 
ends pointing in the direction of the flow. Each pipe shall be laid firmly and true to line and grade, in such manner as to form 
a closed concentric joint with the adjoining pipe and to prevent sudden offsets of the flowline. Any adjustment to line and 
grade shall be made by scraping away or filling in under the body of the pipe, never by wedging or blocking under the pipe 
ends. 
 
The alignment and grade of each length of pipe shall be checked after setting by measurement from the string line, laser beam 
target or other means approved by the Engineer.  
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SECTION 625 
 

625-2 

Bricks shall be thoroughly moistened prior to placing, and shall be laid in full cement mortar beds. Every course may be a 
header course, but at least every fourth course shall be a header course. The horizontal cross-section of the manhole shall be 
circular unless otherwise called for on the plans or standard details. An oval or egg-shaped section will not be permitted. The 
brick manholes shall be mortared outside with ½ inch of cement mortar as shown. Inside of the brick wall shall be neatly 
pointed. The mortar coat shall be cured with a liquid membrane-forming compound conforming with Section 726 immediately 
after mortar has been placed and finished. 
 
All machined surfaces on the frame and cover shall be such that the cover will lie flat in any position in the frame and have a 
uniform bearing through its entire circumference.  Any frame and cover which creates any noise when passed over by 
automobiles shall be replaced. Frames shall be set firmly in a bed of mortar true to line and grade, all as shown on the plans and 
as called for in these specifications. 
 
Backfilling shall be done in accordance with the requirements for trench backfilling as stated in Section 206. 
 
625.3.2 Sanitary Sewer Drop Connections:  Drop sewer connections shall be constructed in conformance with standard 
details. 
 
Backfilling shall be done in accordance with the requirements for trench backfilling as stated in Section 206. 
 
625.4 MEASUREMENT: 
 
Each type of manhole installed, shall be measured as a complete unit, no distinction shall be made based on manhole depth. 
 
625.5 PAYMENT: 
 
Payment will be made at the contract unit price for each accepted manhole, and shall be compensation in full for furnishing and 
installing the manhole, complete in place, with formed or pre-cast inverts, concrete foundation, sanitary sewer drop connections 
sheeting and bracing, removal of obstructions cast iron frame and cover, excavation and backfill, paving cut replacement in 
excess of the applicable pay widths authorized in Section 336, and any incidentals thereto, in conformance with the plans and 
specifications. 
 
 
 

- End of Section -
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SECTION 630 
 

630-1 

TAPPING SLEEVES, VALVES AND VALVE BOXES ON WATER LINES 
 
630.1 DESCRIPTION: 
 
The installation of all tapping sleeves, valves and valve boxes shall conform to this specification and standard details, except as 
otherwise required on the plans or as modified in the special provisions. 
 
630.2 GENERAL: 
 
For valves 12-inches and smaller, the Contractor shall furnish the manufacturer's standard data and catalogues for gate valves, 
tapping valves, tapping sleeves, curb stop valves, butterfly valves and any castings. 
 
For valves larger than 12-inches, the Contractor shall furnish shop drawings and technical data required for evaluating and 
approval of each type of valve, tapping sleeve and valve and butterfly valve. This information shall include complete details, 
dimensions, weights, diameter of stems, alloy for all valve parts, and any information that may be required to assemble, install, 
operate and maintain the valve. 
 
The name of the manufacturer, the year of manufacture, the size of the valve, model number and rated working pressure, shall 
be cast on the body of each valve. 
 
The Contracting Agency may test 10 percent of each type and size of valve furnished. Failure of any of the valves tested to meet 
these specifications shall be deemed sufficient cause to reject the entire lot delivered. 
 
The internal working parts of valves of the same make, type, and size, shall be interchangeable. 
 
630.3 GATE VALVES: 
 
630.3.1 General: All valves shall conform to the latest revisions of AWWA standards supplemented as follows: Valves shall 
be of the non-rising stem type and shall be counter-clockwise opening (left-hand). 
 
The valve shall be furnished with either low zinc stems conforming to ASTM B98 or ASTM B763 or stainless steel SAE 304, 
316, or 431 grade) conforming to either ASTM A276, ASTM A473, or ASTM A582. 
 
Unless otherwise noted, valves shall have a 2-inch square operating nut. 
 
All valves, 2-inch through 54-inch, shall have a working pressure of 250 psi and be in conformance with AWWA C-515 or 
AWWA C-509. Valves 2-inch through 16-inch shall also meet the requirements for a UL listing and Factory Mutual Standards 
11.20 and 11.30 for gate valves.  
 
Bronze for all interior parts of valves shall contain no more than 6 percent zinc if made from cast bronze, or must conform to 
Copper Development Association #67600 if made from bar stock material. 
 
All interior and exterior ferrous surfaces exposed to fluid flow shall be epoxy coated to a minimum dry film thickness of 6 mils.  
Epoxy coatings shall be factory applied by an electrostatic or thermosetting process in accordance with the manufacturer’s 
printed instructions.  The epoxy materials used shall be 100% powder epoxy or liquid epoxy that conforms to the requirements 
of AWWA C-550 and NSF/ANSI Standard 61. 
 
Any epoxy coating that is chipped or damaged shall be repaired using the manufacturer’s recommended procedure and epoxy 
system. 
 
Bypass valves are required only when specified.  Bypass size shall be per manufacturer’s recommendation.  
 
Valves in air release and vacuum relief lines shall be flanged or threaded as shown on the plans. 
 
Valves in fire hydrant lines shall have a flanged joint end on the side towards the main and a restraint or mechanical joint end on 
the side towards the hydrant. 
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SECTION 710 
 

 710-2 

TABLE 710-2 
COARSE/FINE AGGREGATE REQUIREMENTS 

Characteristics Test Method Requirements 
Fractured Faces, % 
  (Coarse Aggregate Only) 

Arizona 212 85, 1 or more 
80, 2 or more 

Uncompacted Voids, % Min. AASHTO T-304, 
Method A 

45 

Flat & Elongated Pieces, % 5:1 Ratio ASTM D4791 10.0 Max. 
Sand Equivalent, %  AASHTO T-176 50 Min. 
Plasticity Index AASHTO T-90 Non-plastic 
L.A. Abrasion, % Loss  AASHTO T-96 9 max. @ 100 Rev. 

40 max. @ 500 Rev 
Combined Bulk Specific Gravity AI MS-2/SP-2 2.35-2.85 
Combined Water Absorption AI MS-2/SP-2 0-2.5% 

 
Tests on aggregates used in asphalt concrete outlined above, shall be performed on materials furnished for mix design purposes 
and composited to the mix design gradation. 
 
Blend sand (naturally occurring or crushed fines) shall be clean, hard and sound material which will readily accept asphalt 
binder coating.  The blend sand grading shall be such that, when it is mixed with the other mineral aggregates, the combined 
product shall meet the requirements of Table 710-2.  
 
The natural sand shall not exceed 20 percent for the Marshall mixes and 15 percent for the Gyratory mixes by weight of the total 
aggregate for a mix. 
 
710.2.3 Reclaimed Asphalt Pavement (RAP): When allowed by the Engineer, Reclaimed Asphalt Pavement (RAP), as 
defined in Section 701.5, may be used in asphalt concrete provided all requirements of Section 710 are met. References to use 
of RAP in Section 710 apply only if RAP is used as part of the mixture.  
 
When RAP is used in asphalt concrete, it shall be of a consistent gradation, asphalt content, and properties. When RAP is fed 
into the plant, the maximum RAP particle size shall not exceed 1 1/2 in. The percentage of asphalt in the RAP shall be 
established in the mix design. The percentage of RAP binder shall be established in the mix design. 
 
When RAP is used in base and intermediate courses, the amount of RAP aggregate and RAP binder should not exceed 30% 
contribution; Surface courses should be limited to 20% RAP aggregate and RAP binder contribution.  
 
In addition to the requirements of Section 710.3.1, the job mix formula shall indicate the percent of asphalt RAP and the percent 
and performance grade of virgin (added) asphalt binder.  
 
When less than or equal to 15% RAP binder is used by weight of total binder in the mix, the added virgin binder shall meet the 
requirements for PG 70-10 as shown in Section 711. When greater than 15% RAP is used by weight of the total binder in the 
mix, the added virgin binder will be dropped one grade for low and high temperature properties to a PG 64-16, unless testing 
indicates that the blend of the recovered RAP binder and virgin binder meets the requirements for PG 70-10 as shown in Section 
711. The virgin asphalt binder shall not be more than one standard asphalt material grades different than the specified mix 
design binder grade.  
 
710.2.4 Mineral Admixture:  Mineral admixture when used as an anti-stripping agent in asphalt concrete shall conform to the 
requirements of AASHTO M-17.  Mineral admixture used in asphalt concrete shall be dry hydrated lime, conforming to the 
requirements of ASTM C1097 or Portland cement conforming to ASTM C150 Type II or ASTM C595 Type IP.  The amount 
of hydrated lime or Portland cement used shall be determined by the mix design.  The minimum mineral admixture content 
within a mix will be 1.00 percent, by weight of total aggregate.
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SECTION 710 
 

 710-3 

710.3 MIX DESIGN REQUIREMENTS: 
 
710.3.1 General: The mix design for asphalt concrete shall be prepared by a laboratory that is accredited through the AASHTO 
Accreditation Program (AAP) in Hot Mix Asphalt Aggregates and Hot Mix Asphalt. The laboratory shall be under the direct 
supervision of a Civil Engineer, registered by the State of Arizona, and who is listed by ADOT as a “Qualified Asphaltic 
Concrete Mix Design Engineer” within ADOT’s latest list of approved laboratories. The latest list of approved laboratories is 
available on ADOT’s web page www.azdot.gov.  The date of the design shall not be older than two years from the date of 
submittal, unless supportive documentation is provided and approved by the Engineer. 
 
The mix design report shall include the following elements as a minimum. 

 
(1) The name and address of the testing organization and the person responsible for the mix design report. 

 
(2) The mix plant identification and/or location, as well as the supplier or producer name. 

 
(3) A description of all products that are incorporated in the asphalt concrete along with the sources of all products, 
including admixtures and asphalt binder, and their method of introduction. 

 
(4) The supplier and grade of asphalt binder, the source and type of mineral aggregate, and the percentage of asphalt 
binder and mineral admixture used. 
 
(5)  The percentage of RAP and RAP Binder being contributed to the total mix shall be included in the mix design report. 

 
(6) The mix design report shall state whether it is Gyratory or Marshall, and the size designation.   

 
(7) The results of all testing, determinations, etc., such as: specific gravity and gradation of each component, water 
absorption, sand equivalent, loss on abrasion, fractured coarse aggregate particles, Tensile Strength Ratio (ASTM D4867), 
Marshall stability and flow, asphalt absorption, percent air voids, voids in mineral aggregate, and bulk density. Historical 
abrasion values may be supplied on existing sources. The submittal should include a plot of the gradation on the Federal 
Highway Administration’s 0.45 Power Gradation Chart, plots of the compaction curves and the results of moisture 
sensitivity testing. 

 
(8) The laboratory mixing and compaction temperature ranges for the supplier and grade of asphalt binder used within the 
mix design. 

 
(9) A specific recommendation for design asphalt binder content and any limiting conditions that may be associated with 
the use of the design, such as minimum percentages of crushed or washed fine aggregate. 

 
(10) The supplier’s product code, the laboratory Engineer’s seal (signed and dated), and the date the design was performed. 
 
(11) If a Warm Mix Technology or additive is used; the following shall be included: 

• Technology type and supporting manufacturer information; including instructions pertaining to laboratory 
mixture temperatures and curing. 

• Amount (%) of additive (technology) used in the mixture. 
• Attached copy of the ADOT approved product list, showing additive/technology 
• Minimum plant production temperature shall not fall below manufacturer’s recommendation. 
• Minimum field compaction temperature shall be identified. 
• Identify any special mixing or compaction temperatures or special methods to be used when conducting 

Quality Assurance or Quality Control testing of field collected samples.  Example: if the field collected 
samples of warm mix asphalt can be treated as conventional hot asphalt mix, provide the equivalent 
conventional hot asphalt mix compaction temperature.  
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SECTION 718 
 

718-1 
 

PRESERVATIVE SEAL FOR ASPHALT CONCRETE 
 

718.1 PRESERVATIVE SEAL: 
 
Asphalt Concrete preservative seal shall be one of the following types or equal, with typical application rates. 
 
TYPE 1 - Asphalt rejuvenating agent shall be an emulsion composed of a petroleum resin oil base uniformly emulsified with 
water. Each supplier must submit a certified statement from the asphalt rejuvenator manufacturer showing that the asphalt 
rejuvenating emulsion conforms to the required physical and chemical requirements. They also must provide documentation of 
tests that determine the acceptable range of application of the product. Typical application rates are 0.07 to 0.18 gallons per 
square yard. 
 
TYPE 2 - Petroleum Hydrocarbon emulsion. Applied at 0.05 to 0.20 gallons per square yard, diluted. 
 
TYPE 3 - Acrylic polymer modified emulsion Diluted to the manufacture’s recommendation and applied at a rate of 0.08 to 
0.20 gallons per square yard. 
 
TYPE 4 - Polymer modified rejuvenating emulsion. (PMRE) Diluted to the manufacture’s recommendation and applied at a 
rate of 0.08 to 0.20 gallons per square yard. 
 
718.2 TEST METHODS AND REQUIREMENTS PRESERVATIVE SEAL  
 
Preservative seal for asphalt concrete material, shall meet type 1, 2, 3 or 4 on Table 718-1 by certification from the 
manufacturer. 
 
Tests shall be performed by AMRL accredited laboratory, accredited in the specified test being performed.  
 

Table 718-1 
PRESERVATIVE SEAL SPECIFICATIONS 

Properties  Method Type-1 Type-2 Type-3 Type-4 
Saybolt Viscosity  

@77°F (sfs) ASTM D244 15-40 25-150 15-40 50-150 

Sieve test % ASTM D244 0.1 max 0.1 max 0.1 max 0.1 max 
Storage Stability, 

 24 hours, % ASTM D244    1.0 max 

Settlement test, 
5 days, % ASTM D244  2.0 max 5.0 max  

Test on residue by:  
ASTM D244 
Evaporation 

To 138°C 

ASTM D244 
Evaporation 

To 138°C 

ASTM D244 
Evaporation 

To 138°C 

ASTM D244 
Distillation 
To 177°C 

Residue Content, % ASTM D244 60 min 62 min 53 min 65 min 
Oil Distillate, % by 

volume ASTM D244    0.5 max 

Flash point (Note 2) °F ASTM D92 400°F 450°F 450°F  
Softening point, °F ASTM D5   130 min  

Viscosity (Note 3),  
60C, Poise 

ASTM 
D2171    5000 max 

Elastic Recovery (Note 4), 
10C, % 

AASHTO 
T301    50 min 

Test on residue by:  
ASTM D244 
Evaporation 

To 138°C 

ASTM D244 
Evaporation 

To 138°C 

ASTM D244 
Evaporation 

To 138°C 

ASTM D244 
Distillation 
To 177°C 

Ductility, 25C, 
5 cm/min, cm ASTM D113   20 min  

Penetration, 25C, 
100g/5 sec, dmm ASTM D5   20-80  
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SECTION 718 
 

718-2 
 

Table 718-1 
PRESERVATIVE SEAL SPECIFICATIONS 

Properties  Method Type-1 Type-2 Type-3 Type-4 
Penetration, 4C, 

200g/60 sec, dmm ASTM D5    20-70 

Kinematic Viscosity, 
140°F, cSt 

ASTM 
D2170 100-200 1,000-9,500   

Accelerated 
Weathering test (Note 5) 

ASTM 
D4799   

Plant 
certification 

within 12 
months 

 

Test on  Evaporative 
Residue 

Evaporative 
Residue  Rejuvenating 

Agent Base 

Asphaltenes, % w ASTM 
D2006 1.0 max 10.0 Max.  1.0 max 

Maltene Dist. Ratio 
(PC+A1)/(A2+S) 

ASTM 
D2006 0.3-0.6 0.2-1.4   

PC/S Ratio 

 
ASTM 
D2006 0.5 min 0.5 min.   

Saturated 
Hydrocarbons, S 

ASTM 
D2006 28 max 28 max.  30 max 

Kinematic Viscosity, 
140°F, cSt 

ASTM 
D2170    50-175 

Flash point °F ASTM D92    375 min 
Test on residue from 

RTFO: 
ASTM 
D2872    Rejuvenating 

Agent Base 

Mass Change, %,  ASTM 
D2872    6.5 max 

Kinematic Viscosity, 
140°F, cSt 

ASTM 
D2170    Report 

Kinematic Viscosity, 
Ratio (Note 6)     3.0 max 

Notes: 
1. Brookfield viscosity using spindle #27 (ASTM D4402) test temperature at 140°F temperature equilibrate the sample for a 

minimum of 20 minutes. Sample test time is at 5 minutes inside the Brookfield viscosity tube. 
2. Flash point on residue may be waived by the engineer during production sampling and testing provided manufacturer 

submits results performed in the previous 12 months in compliance. 
3. Viscosity in poise may be determined using AASHTO T315 by converting the Complex Dynamic Shear Viscosity to 

Viscosity in poise. 
4. Elastic Recovery molds shall have straight sides as shown in Fig. 1 of AASHTO T301. 
5. Other Accelerated Weathering test procedures may be presented for acceptance by the engineer prior to project start. These 

results shall be provided at no additional cost to the agency. 
6. Kinematic Viscosity Ratio will be determined by dividing the viscosity of the material after RTFO aging by the original 

viscosity. 
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SECTION 718 
 

718-3 
 

718.3 ASPHALT SURFACE SEALER 
 
Asphalt Surface Sealer - Asphalt Surface Sealer not diluted, and applied as per the manufacturer’s specifications, shall 
conform to ASTM D8099 noted in Table 718-2 and two additional requirements on the base asphalt used in preservative seal 
for flash and softening points. 
 

TABLE 718-2 
ASPHALT SURFACE SEALER 

Properties  Method Asphalt Surface Sealer 

Uniformity ASTM D2939 No separation, coagulation, or settlement that cannot be 
overcome by moderate stirring 

Wet Film Continuity ASTM D2939 Uniform homogenous consistency 
Density @ 25C (77F) [lbs/gal] ASTM D2939  Min 1.0 [9]    Max 1.5 [12] 

Water Content, % ASTM D95 70% max 
Ash content of residue, % ASTMD2939 10% min      70% max 

Drying time, firm set, hours ASTM D2939 8 hours max 
Resistance to heat ASTM D2939 No blistering, sagging, or slipping 

Resistance to water ASTM D2939 No loss of adhesion and no blistering or tendency to 
re-emulsify 

Flexibility ASTM D2939 No flaking, cracking, or loss of adhesion to the substrate 
Residue by Evaporation ASTM D2939 30% min 

Tests on Base Asphalt Used in 
Preservative Seal Prior to 

Emulsification 
Method Asphalt Surface Sealer 

Flash Point (degrees F) ASTM D92 450° F 
Softening Point (degrees F) ASTM D36 140° F min 

 
 

- End of Section - 
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SECTION 728 
 

 728-1 

CONTROLLED LOW STRENGTH MATERIAL 
 
728.1 GENERAL: 
 
Controlled Low Strength Material (CLSM) is a mixture of cementitious materials, aggregates, admixtures\additives, and 
water that, as the cementitious materials hydrate, forms a soil replacement.  CLSM is a self-compacting, flowable, 
cementitious material primarily used as a backfill, structural fill, or a replacement for compacted fill or unsuitable native 
material. Placement and usage of each type of CLSM is described in Section 604.  
 
728.2 MATERIALS: 
 
Cementitious materials shall conform to Section 725.2. 
 
Coarse aggregate shall conform to ASTM C33 grading size No. 57.  The size and gradation of fine aggregates (sand) shall 
conform to ASTM C33.  Alternate materials meeting the applicable requirements of Section 701 or 702 such as 
combinations of other aggregates, Aggregate Base Course (ABC) or Reclaimed Concrete Material (RCM) may be used to 
replace the required coarse and fine aggregate as long as the approved mix design meets the requirements of Table 728-1 
and is approved by the Engineer.  
 
Water shall conform to Section 725.4 
 
728.3 PROPORTIONING OF MIXTURES AND PRODUCTION TOLERANCES: 
 
Proportioning of the mixture shall comply with Section 725.6 and Table 728-1. The CLSM shall have consistency, 
workability, plasticity, and flow characteristics such that the material when placed is self-compacting. A minimum of 40% 
coarse aggregate shall be used.  A mix design shall be submitted for the Engineer’s approval prior to the excavation for 
which the material is intended for use.  Sampling shall be in accordance with ASTM D5971. The flow consistency shall be 
tested in accordance with ASTM D6103-04.  Unit weight (when applicable) shall be obtained by ASTM D6023.  
Compressive strength shall be tested in accordance with ASTM D4832. 
 

TABLE 728-1 

CONTROLLED LOW STRENGTH MATERIAL REQUIREMENTS 

Portland Cement 
Content, 

Sack/cu yd 

Flow, 
inches 

1/2 Sack 9±2 

1 Sack 9±2 

1 1/2 Sack 9±2 

2 Sack 9±2 
 
Notes for Table 728-1: 
(1) CLSM mixes meeting the table requirements will not generally be placeable by means of a concrete pump or may 
not provide the needed workability for certain conditions.  When pumpable mixes or increased workability are required, 
the addition of fly ash or a natural pozzolan in excess of the required Portland Cement Content may be used.  
(2) Ready-mixed structural concrete or grout shall not be used in lieu of CLSM without prior approval from the 
Engineer and shall be subject to rejection. 
 
728.4 MIXING: 
CLSM mixing shall comply with Section 725.7 Mixing shall continue until the cementitious material and water are 
thoroughly dispersed throughout the material.  Mixes shall be homogenous, readily placeable and uniformly workable. 

End of Section -
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SECTION 729 
 

 729-1 

EXPANSION JOINT FILLER 
 

729.1 PREMOLDED JOINT FILLER: 
 
Expansion joint filler materials shall consist of preformed strips of a durable resilient compound and comply with one of the 
following as specified by the Contracting Agency or as approved by the Engineer. 
 

(a) ASTM D1751 – Performed Expansion Joint Filler for Concrete Paving and Structural Construction 
(Nonextruding and Resilient Bituminous Types) 

(b) ASTM D8139 – Semi-Rigid, Closed-Cell Poloypropylene Foam, Preformed Expansion Joint Fillers for Concrete 
Paving and Structural Construction 

(c) ASTM D1752 – Preformed Sponge Rubber Cork and Recycled PVC Expansion Joint Fillers for Concrete Paving 
and Structural Construction 

(d) ASTM D2628 – Preformed Polychloroprene Elastomeric Joint Seals for Concrete Pavements. 
 
729.2 POUR TYPE JOINT FILLERS FOR PORTLAND CEMENT CONCRETE PAVING (PCCP):  
 
Pour type joint fillers shall comply with ASTM D3406 or as approved by the Engineer.  Joint sealant shall not contain any coal 
tar materials. The following requirement shall be added to paragraphs 7.1 of ASTM D3406: 
 
The minimum ambient temperature during application and ambient temperatures under various storage conditions shall be 
clearly marked on the container. 
 
729.3 TEST REPORT AND SHIPMENT CERTIFICATE:  
 
When requested by the Engineer, each shipment shall be accompanied by a Certificate of Compliance that the material 
complies with the above specifications.  
  
 

- End of Section - 
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SECTION 739 
 

 739-2 

739.3.3 Pipe to Concrete Structure Connections: An approved flexible connector, mechanical seal or water stop shall be 
provided at manhole entry or concrete structure connection to reduce infiltration and exfiltration. When grouting is necessary at 
a water stop connection, non-shrink grout shall be used.  
 
739.4 FITTINGS:  
 
Fittings for SRPE pipe may include tees, elbows, manhole adapter rings, plugs, caps, adapters and increasers. Fittings shall be 
joined by gasket type or thermal weld type joints in accordance with Subsection 739.3.  
 
739.5 CERTIFICATION:  
 
The manufacturer shall furnish a certification that all delivered materials comply with the requirements of ASTM F2562. The 
certification shall also identify the steel as galvanized with a G60 minimum coating weight, 80,000 psi yield strength and the 
cell classification of the HDPE material as 335464C minimum.  
 
739.6 MARKINGS:  
 
Markings on pipe and fittings shall be per ASTM F2562. The markings shall be clearly shown on the pipe, at least, at the end of 
each length of pipe and spaced at intervals of not more than 10 feet. Markings shall include the following information: ASTM 
F2562, the nominal pipe size in inches, the pipe stiffness class, the manufacturer’s name, trade name or trademark, the 
manufacturer’s production code: identifying plant location, machine, and date of manufacture.  
 
739.7 CARE OF PIPE AND MATERIALS:  
 
All pipe, fittings, gaskets and water stop materials shall be manufactured, handled, loaded, shipped, unloaded, and installed in 
such a manner as to be undamaged and in sound condition, in the completed work. Particular effort shall be exercised to protect 
the ends of the pipe. Repairs on damaged pipe shall be made to the satisfaction of the Engineer or removed from the project site. 
Rubber Elastomeric gaskets shall be covered in a factory applied protective wrap.  
 
 

- End of Section - 
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SECTION 740 
 

 740-1 

POLYPROPYLENE PIPE AND FITTINGS FOR STORM DRAIN, IRRIGATION AND SANITARY SEWER 
 
740.1 GENERAL: 
 
This specification covers the requirements of profile wall (both dual wall - Type S and triple wall - Type D) polypropylene (PP) 
pipe manufactured per ASTM F2881 and AASHTO M330 for storm drain, or ASTM F2736 or ASTM F2764 for sanitary sewer 
systems. When noted on the plans or in the special provisions, storm drains, irrigation and sanitary sewers may be constructed 
using PP pipe. PP pipe approved sizes are 12 inch diameter through 60 inch diameter.  Trench excavation, backfilling and 
compaction for flexible pipe shall be in accordance with Section 601 and manufacturer’s installation recommendations. 
Construction and installation shall be in accordance with Section 618 for storm drain and irrigation water or Section 615 for 
sanitary sewers. 
 
740.2 MATERIALS: 
 
740.2.1 Base Material Composition: Profile pipe base material and fittings shall meet polypropylene materials requirements 
as stated in Section 4, Table 1 of ASTM F2736, Section 5, Table 1 of ASTM F2764, ASTM F2881, Section 5 or Section 6, 
Table 1 of AASHTO M330. 
 
740.2.2 Gaskets: Elastomeric gaskets shall comply with the requirements in ASTM F477 and be as recommended by the pipe 
manufacturer. 
 
740.2.3 Water Stops: Elastomeric water stop gaskets shall conform to the requirements of ASTM C923.   
 
740.2.4 Lubricant: The lubricant used for assembly shall comply with manufacturer's recommendations and have no 
detrimental effect on the gasket or pipe. 
 
740.3 JOINING SYSTEMS: 
 
740.3.1 Gasket Type: Joints for the piping system and fittings shall consist of an integrally formed bell and spigot gasketed 
joint. The joint shall be designed so that when assembled, the elastomeric gasket located on the spigot is compressed radially on 
the pipe or fitting bell to form a water tight seal. The joint shall be designed so to prevent displacement of the gasket from the 
joint during assembly and when in service.  The elastomeric gasket shall meet the provision of ASTM F477.  Gasketed 
watertight joints shall meet laboratory test pressure of 10.8 psi when tested in accordance with ASTM D3212. 
 
All pipes shall have a home mark on the spigot end to indicate proper penetration when the joint is made.   
 
The bell and spigot configurations for fittings shall be compatible to those used for the pipe. 
 
Joints shall provide a seal against exfiltration and infiltration. All surfaces of the joint upon which the gasket may bear, shall be 
smooth and free of any imperfections, which would adversely affect the seal. The assembly of the gasketed joints shall be in 
accordance with the pipe manufacturer's recommendations. 
 
740.3.2 Pipe to Concrete Structure Connections: An approved flexible connection, mechanical seal, or water stop shall be 
provided at manhole entry or concrete structure connections to reduce infiltration and exfiltration. When grouting is necessary 
at a water stop connection, non-shrink grout shall be used. 
 
740.4 FITTINGS: 
 
Fittings for PP pipe may include tees, elbows, manhole adapter rings, plugs, caps, adapters and increasers. Fittings shall be 
joined by gasket type joints in accordance with Subsection 740.3. 
 
The material used for thermally welding the fitting shall be compatible with the base pipe material. 
 
740.5 CERTIFICATION: 
 
The manufacturer shall furnish a certification that all delivered materials comply with the requirements of ASTM F2736, 
ASTM F2764, ASTM F2881, or AASHTO M330. 
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SECTION 740 
 

 740-2 

740.6 MARKINGS:  
 
Markings on pipe and fittings shall be per ASTM F2736, ASTM F2764, ASTM F2881, or AASHTO M330.  The markings 
shall be clearly shown on the pipe, at least, at each end of each length of pipe and spaced at intervals of not more than 10 feet.  
Markings shall include the following information: the manufacturer’s name or trademark, nominal size, the specification 
designation, plant designation code, date of manufacture or an appropriate code.  All fittings shall be marked with the 
designation number of the specification and with the manufacturer’s identification symbol.  
 
740.7 CARE OF PIPE AND MATERIALS: 
 
All pipe, fittings, gaskets, and water stop materials shall be manufactured, handled, loaded, shipped, unloaded, and installed in 
such manner as to be undamaged and in sound condition, in the completed work. Particular effort shall be exercised to protect 
the ends of pipe. Repairs on damaged pipe shall be made to the satisfaction of the Engineer or removed from the project site. At 
all times elastomeric gaskets shall be covered in a factory applied protective wrap until ready for use. 
 

- End of Section  
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SECTION 741 
 

 741-1 

LINING FOR REINFORCED CONCRETE SANITARY SEWER PIPE 
 

741.1 GENERAL: 
 
The interior area of the reinforced concrete pipe as indicated on the plans, shall be sealed and protected with lining, as specified 
below. 
 
The installation and application of the pipe lining shall be accomplished by the supplier of the reinforced concrete pipe. 
 
All work for and in connection with the installation of lining in concrete pipe and the field sealing of joints shall be done in strict 
conformance with all applicable published specifications, instructions and recommendations of the approved lining 
manufacturer. The pipe supplier shall furnish all labor, material and equipment to successfully accomplish the lining. 
 
741.2 MATERIALS: 
 
741.2.1 Material Composition:  The material shall be a liner plate which is a combination of inert, synthetic resins, pigments, 
and plasticizers, compounded to make permanently flexible sheets. 
 
The liner plate shall be resistant to the following: Oxidizing agents, sulfuric, phosphoric, nitric, chromic, oleic, and stearic 
acids; sodium and calcium hydroxides; ammonia, sodium, calcium, magnesium, and ferric chlorides; ferric sulfate, petroleum 
oils and greases; vegetable and animal oils, fats, greases and soaps. 
 
Liner plate shall be impermeable to sewage gasses and liquids and shall be non-conducive to bacterial or fungus growth. All 
liner plates shall be factory checked electrically to insure freedom from any porosity with a high voltage holiday detector set at 
a minimum of 20,000 volts. 
 
Joint strips and welding strips shall have the same composition and corrosion resistance as liner plate, but shall not have locking 
extensions. 
 
The lining shall have good impact resistance, shall be flexible and shall have an elongation sufficient to bridge up to 1/4 inch 
setting crack which may take place in the pipe or in the joint after installation, without damage to the lining. 
 
Once cast into the pipe, the lining shall be permanently and physically attached to the concrete by a locking extension and shall 
not rely on an adhesive bond. 
 
741.2.2 Material Details and Dimensions:  The liner plate shall not be less than 0.065 inches in thickness. Locking extension 
shall be of the same material as the liner and shall be integrally extruded with the sheets. If steel bands are used to secure the 
liner plate to the forms transversely, strap channels shall be integrally molded into the sheet. 
 
Liner plate shall be supplied as pipe size sheets fabricated by shop welding together the basic size sheets. 
 
Joint straps shall be 4 inches ± 0.25 inches in width and shall have each edge beveled prior to application. 
 
Welding strips shall be 1 inch ± 0.125 inch in width and shall have the edges beveled at time of manufacture. 
 
The Contractor shall submit a shop drawing showing liner plate details for approval by the Engineer, prior to fabrication of the 
pipe. 
 
741.3 INSTALLATION OF LINER PLATE:   
 
The installation of liner plate, including the welding of all joints, shall be done in accordance with the manufacturer's 
recommendations. Nailing through the plate will not be tolerated. Liner plate shall be installed with locking extensions parallel 
with the longitudinal axis of the sewer, unless otherwise shown on the plans. All joints between individual sheets or sections of 
liner plates shall be continuously heat-welded by the use of welding strips of the same kind and equivalent thickness of material 
as the liner plates (with the exception of the integral extension ribs).
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100 SERIES:  GENERAL INFORMATION
Detail Revised Title
101 2011 GENERAL INFORMATION
110-1 2011 PLAN SYMBOLS (SYMBOLS)
110-2 2011 PLAN SYMBOLS (LINE TYPES)
112 1998 DIMENSIONING FOR ROAD IMPROVEMENT PLANS
120 2015 SURVEY MARKER
122 2011 PAVEMENT MARKER FOR FIRE HYDRANTS
130 2003 BARRICADES
131 1998 STREET SIGN BASE
140 2009 BOLLARD
141 2009 HAZARD MARKER
145 2016  SAFETY RAIL
150 1998 PRECAST SAFETY CURB
160 2013  6’ CHAIN LINK FENCE AND GATE

200 SERIES:  STREET INFORMATION
Detail Revised Title
200-1 2016
200-2 2016
201 2014   
202 1998 
203 1998 
204 1998 
205 2006 
206-1 2018
206-2 2007
206-3 2007
210 2012  
211 1998 
212 2015   
220-1 2007
220-2 2007
221 2018

222 2008 
223 1998 
224 1998 
225 2016  
230 2014 
234 2012  
236-1 2018
236-2 2018
236-3 2019*
236-4 2018
236-5 2018
237-1 2018
237-2 2018
237-3 2019*

TRENCH BACKFILL AND SURFACE REPLACEMENT
TRENCH BACKFILL AND SURFACE REPLACEMENT ASPHALT 
PAVEMENT EDGE DETAILS
ALLEY DETAILS (PAVED AND UNPAVED)
SCUPPERS
EQUIPMENT CROSSING
PAVED TURNOUTS
CONCRETE SCUPPER
CONCRETE SCUPPER
CONCRETE SCUPPER (ISOMETRIC VIEW)
RESIDENTIAL SPEED HUMP
STANDARD TRENCH PLATING DETAIL
UTILITY POTHOLE REPAIR
CURB AND GUTTER TYPES A, B, C AND D
CURB AND GUTTER TYPES E AND F
CURB AND GUTTER TRANSITION AND INTEGRAL ROLL CURB,  
GUTTER AND SIDEWALK
SINGLE CURB - TYPES A, B AND TERMINATION
MEDIAN NOSE TRANSITION
JOINT FOR DRAINAGE INLETS AND MANHOLE COVERS 
CONCRETE PAVERS
SIDEWALKS
CURB MODIFICATION AT DETECTABLE WARNING
25’-35’ R - RADIAL CURB RAMP - ATTACHED SIDEWALK
25’-35’ R - RADIAL CURB RAMP - DETACHED SIDEWALK
  
25’-35’ R - RADIAL COMBINATION CURB RAMP
25’-35’ R - RADIAL PARALLEL CURB RAMP
25’-35’ R - DIRECTIONAL CURB RAMP - ATTACHED SIDEWALK 
25’-35’ R - DIRECTIONAL CURB RAMP - DETACHED SIDEWALK 

200 SERIES:  STREET INFORMATION (CONTINUED)
Detail Revised Title 
238-1 2018 PERPENDICULAR CURB RAMP
238-2 2018 COMBINATION CURB RAMP

PARALLEL CURB RAMP238-3 2018
240 2010 VALLEY GUTTER
250-1 2014 DRIVEWAY ENTRANCES WITH DETACHED SIDEWALK
250-2 2013 DRIVEWAY ENTRANCES WITH SIDEWALK ATTACHED TO CURB
251 2017 RETURN TYPE DRIVEWAYS
252 2019* BUS BAYS
260 2018  RETROFIT DRIVEWAY OR ALLEY ENTRANCE (WITH 2” ROLL  

CURB AND GUTTER)
262 2012  WING TYPE ALLEY ENTRANCE (W/ COMBINED CURB & GUTTER)
263 2002 WING TYPE ALLEY ENTRANCE (W/ ROLL TYPE CURB & GUTTER)
270 2017  ROUND FRAME AND COVER (AND GRADE ADJUSTMENTS)
271 2017  SQUARE FRAME AND COVER (AND GRADE ADJUSTMENTS)

300 SERIES:  WATER INFORMATION
Detail Revised Title
301 1998 
302-1 1998
302-2 1998
303-1 2019*

303-2 2019*

310 2017 
315 2017 
319 2017 
320 2017 
321 1998 
340 2002 
342 1998 
345-1 1998
345-2 1998
346 1998
360-1 2019*
360-2 2019*
360-3 2013
362 1999 
370 1998 
380 1998 
381 1998 
389 2001 
390 2018 
391-1  2018
391-2 2017
392 2015  
393 2017  

BLOCKING FOR WATER GATE AND BUTTERFLY VALVES JOINT 
RESTRAINT WITH TIE RODS (DRAWING)
JOINT RESTRAINT WITH TIE RODS (NOTES)
JOINT RESTRAINT FOR DUCTILE IRON AND POLYETHYLENE 
WRAPPED DUCTILE IRON AND PVC WATER PIPES (DRAWING) 
JOINT RESTRAINT FOR DUCTILE IRON AND POLYETHYLENE 
WRAPPED DUCTILE IRON AND PVC WATER PIPES (TABLES)
STEEL WATER METER BOX COVER
POLYMER CONCRETE WATER METER BOX COVER TRAFFIC 
RATED BOX AND COVER
NON TRAFFIC RATED WATER METER BOXES
STANDARD WATER METER VAULT
INSTALLING TAPPING SLEEVES AND VALVES
CONCRETE PRESSURE PIPE TAPPING SLEEVE
3”, 4”, 6” WATER METER
4”, 6” WATER METER WITH ON-SITE HYDRANTS
FIRE LINE DETECTOR CHECK VAULT
DRY BARREL FIRE HYDRANT INSTALLATION
WET BARREL FIRE HYDRANT INSTALLATION
FIRE HYDRANT INSTALLATION DETAILS
LOCATIONS FOR NEW FIRE HYDRANTS
VERTICAL REALIGNMENT OF WATER MAINS
THRUST BLOCKS FOR WATER LINES
ANCHOR BLOCKS FOR VERTICAL BENDS
CURB STOP WITH VALVE BOX AND COVER
CURB STOP WITH FLUSHING PIPE
VALVE BOX INSTALLATION AND GRADE ADJUSTMENT VALVE 
BOX INSTALLATION AND GRADE ADJUSTMENT DEBRIS CAP 
INSTALLATION
WATER VALVE EXTENSION

100-1 100-1INDEX (PAGE 1 OF 2) 01-01-2019* NEWLY 
REVISED.

20’-35’ R - RADIAL CURB RAMP (COMPACT) ATTACHED SIDEWALK

20’-35’ R - DIRECTIONAL CURB RAMP (COMPACT) ATTACHED SIDEWALK



400 SERIES:  SEWER INFORMATION
Detail Revised Title 
403-1 1998 PIPE SUPPORT ACROSS TRENCHES
403-2 1998 PIPE SUPPORT ACROSS TRENCHES
403-3 1998 ALTERNATIVE TO PIPE SUPPORT
404-1 2006 WATER AND SANITARY SEWER SEPARATION/PROTECTION
404-2 2006 WATER AND SANITARY SEWER SEPARATION/PROTECTION
404-3 2006 WATER AND SANITARY SEWER SEPARATION/PROTECTION
405 1998 BROKEN SEWER LINE REPLACEMENT
420-1 2015 CONCRETE SANITARY SEWER MANHOLE
420-2 2015 PRE-CAST CONCRETE MANHOLE BASE
420-3 2015 CONCRETE MANHOLE BASE
421 2015   OFFSET MANHOLE 8” TO 30” PIPE
422 2018  MANHOLE FRAME AND COVER ADJUSTMENT
423-1 2012 24” CAST IRON MANHOLE FRAME AND COVER
423-2 2012 30” CAST IRON MANHOLE FRAME AND COVER
424-1 2012 24” CAST IRON WATERTIGHT MANHOLE FRAME AND COVER
424-2 2012 30” CAST IRON WATERTIGHT MANHOLE FRAME AND COVER
425 1998 24” ALUMINUM MANHOLE FRAME AND COVER
426 2007 DROP SEWER CONNECTIONS
427 1998 STUB OUT AND PLUGS
429 2015  INDUSTRIAL WASTE CONTROL VAULT WITH MANHOLE
440-1 2007 TYPE ‘A’ SEWER BUILDING CONNECTION - ELECTRONIC

BALL MARKERS (STANDARD)
440-2 2007 TYPE ‘B’ SEWER BUILDING CONNECTION - TWO-WAY 

CLEANOUT AND METER BOX AT R/W
440-3 2007 TYPE ‘C’ SEWER BUILDING CONNECTION - ONE-WAY

CLEANOUT AND METER BOX
440-4 2006 SEWER SERVICE CURB CROSSING STAMP DETAIL
441 2001 SEWER CLEANOUT

500 SERIES:  IRRIGATION AND STORM DRAIN INFORMATION
Detail Revised Title 
501-1 2012 HEADWALL
501-2 2012 HEADWALL
501-3 1998 HEADWALL 42” TO 84” PIPE
501-4 1998 HEADWALL IRRIGATION 18” TO 60” PIPE
501-5 2014 HEADWALL DROP INLET
502-1 1998 TRASH RACK
502-2 2004 TRASH RACK
503         2018 IRRIGATION STANDPIPE
504 1998 CONCRETE BLOCK JUNCTION BOX
505 2018 CONCRETE COLLAR FOR PIPE
506 1998 IRRIGATION VALVE INSTALLATION
507 2017 ENCASED CONCRETE PIPE (FOR SHALLOW INSTALLATION)
510 1998 CORRUGATED METAL PIPE AND INSTALLATION

100-2 100-2INDEX (PAGE 2 OF 2) 01-01-2019

500 SERIES:  IRRIGATION AND STORM DRAIN INFORMATION 
 (CONTINUED)

Detail Revised Title 
520 1998 STORM DRAIN MANHOLE BASE (48” AND SMALLER)
521 1998 STORM DRAIN MANHOLE BASE (51” OR LARGER) 
522 2015  STORM DRAIN MANHOLE SHAFT
523-1 1998 PRESSURE MANHOLE
523-2 1998 PRESSURE MANHOLE
524 1998 STORM DRAIN LATERAL PIPE CONNECTIONS
530 1998 3’-6” CURB OPENING CATCH BASIN - TYPE ‘A’
531 1998 5’-6” CURB OPENING CATCH BASIN - TYPE ‘B’
532 1998 8’-0” CURB OPENING CATCH BASIN - TYPE ‘C’
533-1 1998 CATCH BASIN TYPE ‘D’
533-2 1999 APRON FOR TYPE ‘D’ CATCH BASIN
533-3 2007 FRAME AND GRATE FOR TYPE ‘D’ CATCH BASIN
533-4 2007 7’-0” CURB OPENING CATCH BASIN TYPE ‘D’ - GRATE DETAILS
534-1 1998 CATCH BASIN TYPE ‘E’
534-2 1998 CATCH BASIN TYPE ‘E’ (DETAILS)
534-3 1998 CATCH BASIN TYPE ‘E’ (DETAILS)
534-4 1998 CATCH BASIN TYPE ‘E’ (DETAILS)
534-5 1998 ALTERNATE GRATE STYLES, SUMP LOCATION
535 2009 CATCH BASIN TYPE ‘F’ (FOR USE WITHOUT CURB)
536-1 1999 COMMON DETAILS AND SECTIONS FOR CURB OPENING 

CATCH BASINS
536-2 1998 ALTERNATIVE COVER FOR CURB OPENING CATCH BASINS
537 2002 CATCH BASIN TYPE ‘G’
538 1998 CATCH BASIN TYPE ‘H’
539 1998 GRATES FOR CATCH BASINS, TYPE G AND H
540-1 1998 CATCH BASIN GRATES
540-2 1998 CATCH BASIN GRATES
541 2005 CATCH BASIN SUBGRADE DRAIN
545 1998 END SECTION - REINFORCED CONCRETE PIPE
550 1998 SPILLWAY INLET AND OUTLET
552 2015  FORD CROSSING WITH CUT-OFF WALLS
555 2010 EROSION PROTECTION/GABIONS

* NEWLY 
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NOTES:

1. STEEL COVER MATERIAL TO BE PER
ASTM A786

2. POTABLE WATER COVER PAINTED
BLACK AND RECLAIMED WATER
COVER PAINTED PANTONE PURPLE
512. USE OIL BASED PAINT ALKALI
RESIN PER SECTION 790

3. DIMENSIONS SHOWN SHALL NOT
VARY MORE THAN A 1/16 OF AN
INCH

4. ALL COVERS MADE OUT OF
DIAMOND CHECKER PLATE

5. STANDARD AUTOMATIC METER
READER (AMR) HOLE 2" PER
AGENCY OR STANDARD
SPECIFICATION

6. REFER TO DETAIL 320 FOR
VERTICAL LOAD RATING
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